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Due to the intense competition and low switching cost, building user loyalty is critical for mobile instant
messaging (IM) service providers. Integrating both perspectives of network externalities and flow expe-
rience, this research identified the factors affecting mobile IM user loyalty. Network externalities include
referent network size and perceived complementarity. Flow experience includes perceived enjoyment
and attention focus. We conducted data analysis with structural equation modeling (SEM). The results
show that both network externalities and flow experience significantly affect perceived usefulness and
satisfaction, further determining user loyalty. Thus mobile service providers need to improve their IM
platforms, and deliver positive network externalities and good usage experience to users. Then they
can facilitate users’ loyalty.
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1. Introduction

The application of third generation (3G) mobile communication
technologies has triggered the rapid development of mobile com-
merce. A report indicates that 40% of adult Americans go online
wirelessly with cell phones (PewInternet, 2010). A China Internet
Network Information Center (CNNIC) report shows that the num-
ber of mobile Internet users in China has reached 277 million,
accounting for 66% of the Internet population (420 million) (CNNIC,
2010). These figures demonstrate the great user base and market
potential of mobile commerce. Faced with this opportunity, mobile
service providers have released a variety of services, such as mobile
instant messaging (IM), mobile games and mobile payment.
Among them, mobile IM, which enables users to conduct ubiqui-
tous interactions with their peers, represents a popular mobile ser-
vice in China and has ever been used by 61.5% of mobile Internet
users (CNNIC, 2010). In US, about 30% of cell phone users have
adopted mobile IM (PewInternet, 2010). There are many mobile
IM products in the Chinese market, such as mobile QQ, mobile
MSN, China Mobile Fetion, and Mobile Wangwang. These mobile
IM products have similar functions such as text chat and facial
emotion icons, and there exists intense competition among them.
Thus a challenge facing mobile service providers is to retain their
customers. On the other hand, the switching cost is low. Users
can easily switch from a mobile IM platform to another. Thus, it
is imperative to identify the factors affecting user loyalty towards
ll rights reserved.
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mobile IM. Then mobile service providers can adopt effective mea-
sures to improve users’ stickiness to their IM platforms.

As a real-time communication tool, mobile IM may produce sig-
nificant network externalities as the number of users increases (Lin
& Bhattacherjee, 2008). Network externalities mean that users can
get additional values as mobile IM user network expands (Strader,
Ramaswami, & Houle, 2007). For example, a user can communicate
with more peers when the number of mobile IM users increases.
Another example is that with the wide adoption of mobile IM,
users have access to rich value-added applications, such as avatar
shows, games, and music, which can improve their experience.
Network externalities have received a considerable attention in
economics (Dickinger, Arami, & Meyer, 2008). In the information
systems discipline, network externalities have been integrated
with the technology acceptance model (TAM) to explain user adop-
tion of Internet IM (Wang, Hsu, & Fang, 2004), interactive informa-
tion technologies (Lin & Bhattacherjee, 2008), communication
technologies (Strader et al., 2007), and short message services
(SMS) (Lu, Deng, & Wang, 2010). Thus network externalities are a
significant determinant of user behavior. Users are probably more
willing to continue using a mobile IM platform that can bring them
network externalities.

On the other hand, due to the constraints of mobile terminals,
such as small screens, low resolution and inconvenient input, mo-
bile users’ experience has been negatively affected (Lee & Benbasat,
2004). This will decrease their continuance usage intention. In this
research, we measure user experience with flow, which represents
an optimal experience (Hoffman & Novak, 2009). Extant research
has found the effect of flow experience on user behavior in a
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variety of contexts, including mobile TV (Jung, Perez-Mira, &
Wiley-Patton, 2009), mobile games (Ha, Yoon, & Choi, 2007), online
shopping (Guo & Klein, 2009; Guo & Poole, 2009), e-learning
(Ho & Kuo, 2010), and IM (Zaman, Anandarajan, & Dai, 2010). Flow
also positively affects users’ continuance intention. Deng, Turner,
Gehling, and Prince (2010) noted that cognitive absorption (similar
to flow) affects users’ satisfaction, which further determines their
continuance usage of mobile Internet services. Lee, Kang, and
McKnight (2007) proposed that flow affects online banking user
behavior through satisfaction. Hausman and Siekpe (2009) found
that flow affects online consumers’ purchase and return intention.

The purpose of this paper is to theoretically propose and empir-
ically validate a research model to identify the effects of both net-
work externalities and flow experience on mobile IM user loyalty.
Network externalities include referent network size and perceived
complementarity, whereas flow experience includes perceived
enjoyment and attention focus. We involve perceived usefulness
and satisfaction as mediators.

2. Research model and hypotheses

2.1. Network externalities

Network externalities mean that a user’s utility increases with
the number of users (Strader et al., 2007). Products or services that
demonstrate network externalities are called network goods. Net-
work externalities include two categories: direct externalities and
indirect externalities (Katz & Shapiro, 1985). Direct externalities
are associated with user number. For example, when the user base
of a mobile IM platform expands, individual user can interact with
more peers. Indirect externalities mean that many complementary
products, services and functions are available to users with the net-
work growth (Strader et al., 2007). For example, the wide adoption
of Windows operation systems leads to the fact that there are rich
software and applications running on them. In contrast, due to its
limited number of users, Linux has fewer available applications.
Another example is that as more users adopt wideband Internet,
the price is lower and the access speed is faster.

Following Lin and Bhattacherjee (2008), we measured network
externalities with two factors: referent network size and perceived
complementarity. Referent network size reflects the number of
people in a user’s social circle that adopts a mobile IM platform
(Lin & Bhattacherjee, 2008). Users employ mobile IM to interact
with their friends, colleagues and relatives. Whether these groups
adopt a mobile IM platform will affect their adoption and usage
decision. Thus we are concerned with referent network size rather
than the total network size. When referent network size is large,
users can communicate with more peers. This may improve their
perceived usefulness and satisfaction. In contrast, when referent
network size is small, users may perceive low utility and give up
using a mobile IM platform. Previous research has suggested the
effect of referent network size on perceived usefulness (Lu et al.,
2010; Strader et al., 2007; Wang et al., 2004). Thus, we propose,

H1.1. Referent network size significantly affects perceived
usefulness.
H1.2. Referent network size significantly affects user satisfaction.
Compared to referent network size that represents direct net-

work externalities, perceived complementarity represents indirect
network externalities (Lin & Bhattacherjee, 2008). Perceived com-
plementarity means that as user base expands, users can acquire
many complementary functions and services (Strader et al.,
2007), which bring additional values to them. For example, when
more users adopt a mobile IM, they are able to access rich
entertainment applications, such as games, music and avatar
shows, which are developed by third-party organizations. These
ancillary services will advance users’ perceived utility and satisfac-
tion as they can access various services via a single platform. The
effect of perceived complementarity on perceived usefulness has
been supported in previous research (Lin & Bhattacherjee, 2008).
Thus,

H2.1. Perceived complementarity significantly affects perceived
usefulness.
H2.2. Perceived complementarity significantly affects user
satisfaction.
2.2. Flow

Flow is described as a holistic sensation that people feel when
they act with total involvement (Csikszentmihalyi & Csikszentmih-
alyi, 1988). Flow is characterized by: (1) a seamless sequence of re-
sponses facilitated by machine interactivity, (2) intrinsic
enjoyment, (3) a loss of self-consciousness, and (4) self-reinforce-
ment (Hoffman & Novak, 1996; Novak, Hoffman, & Yung, 2000).
Flow indicates that users’ skills and challenges reach a good bal-
ance. When skills are larger than challenges, users feel bored. In
contrast, when challenges are larger than skills, users are anxious.
If both skills and challenges are lower than the threshold values,
users feel apathy. Only when both skills and challenges exceed
the threshold values and have a good fit will users experience flow.

As an elusive and broad concept, there exist different view-
points on the components of flow (Hoffman & Novak, 2009).
Koufaris (2002) noted that online flow experience includes three
dimensions: perceived enjoyment, perceived control and attention
focus. Guo and Poole (2009) suggested that flow includes six con-
structs: concentration, perceived control, mergence of action and
awareness, transformation of time, transcendence of self, and auto-
telic experience. Hausman and Siekpe (2009) reported that flow in-
cludes four dimensions: challenge, concentration, control and
enjoyment. Zaman and colleagues (2010) found that flow can be
measured with two factors: perceived enjoyment and concentra-
tion. Among the components of flow, perceived enjoyment and
attention focus are two of the most-often used factors (Finneran
& Zhang, 2005; Hoffman & Novak, 2009). They are also directly
used to measure flow in recent research (Lu, Zhou, & Wang,
2009; Zaman et al., 2010). Thus we will adopt perceived enjoyment
and attention focus to measure flow experience.

Perceived enjoyment reflects that users acquire enjoyment and
pleasure when they use mobile IM. Users adopt mobile IM to not
only conduct communication, but also acquire enjoyment. Espe-
cially, as a personal communication tool, IM represents an enter-
tainment platform rather than a productivity tool (Lin &
Bhattacherjee, 2008). Thus perceived enjoyment is an important
factor affecting user adoption of IM (Li, Chau, & Slyke, 2010). Per-
ceived enjoyment represents an intrinsic motivation that empha-
sizes the usage process itself, compared to the extrinsic
motivation such as perceived usefulness that emphasizes the out-
come (Davis, Bagozzi, & Warshaw, 1992). If users get enjoyment
when using mobile IM, their perceived usefulness may be im-
proved because a good experience leads to their positive expecta-
tions towards future results (Deng et al., 2010). Agarwal and
Karahanna (2000) noted that cognitive absorption (including per-
ceived enjoyment) has a strong effect on the perceived usefulness
of WWW. Ha and colleagues (2007) found that perceived enjoy-
ment significantly affects the perceived usefulness of mobile
gaming.

In addition, perceived enjoyment also affects user satisfaction.
Users often expect to acquire enjoyment when using mobile IM.
When their expectations are met, they will be satisfied. The effect
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of perceived enjoyment on satisfaction has been validated in prior
research. Kamis, Stern, and Ladik (2010) noted that online shop-
ping enjoyment affects user satisfaction. Deng et al. (2010) found
that cognitive absorption affects user satisfaction with mobile
Internet services. Thus, we propose,

H3.1. Perceived enjoyment significantly affects perceived
usefulness.
H3.2. Perceived enjoyment significantly affects user satisfaction.
Attention focus is another dimension of flow and reflects users’

immersion when they use mobile IM (Koufaris, 2002). Users often
use mobile IM on movement such as in subways. This may affect
their attention focus and usage experience. In addition, users
may simultaneously perform multiple tasks, such as using mobile
IM, listening to music and accessing Internet. If they have low
immersion when using mobile IM, they may have a poor experi-
ence. This will affect their perceived usefulness and satisfaction.
Prior research has also noted the effect of cognitive absorption
(including focused immersion) on perceived usefulness (Agarwal
& Karahanna, 2000) and satisfaction (Deng et al., 2010). Thus,

H4.1. Attention focus significantly affects perceived usefulness.
H4.2. Attention focus significantly affects user satisfaction.
2.3. Network externalities and flow

Network externalities may affect perceived enjoyment. When
referent network size is larger, users can communicate with more
peers. They can also build their interest groups to conduct group
chat. This will bring them more enjoyment (Lin & Bhattacherjee,
2008). Also when many ancillary functions are available to users,
they can use mobile IM to play games, listen to music and watch
videos via a single platform. These value-added functions may also
improve users’ enjoyment (Koufaris, 2002). Thus,

H5. Referent network size significantly affects perceived
enjoyment.
H6. Perceived complementarity significantly affects perceived
enjoyment.
Perceived 
complementarity 

Perceived 
enjoyment 

Attention focus 

Loyalty 

Perceived 
usefulness 

Referent  
network size 

Satisfaction 

Network externalities 
2.4. Perceived usefulness, satisfaction and loyalty

Perceived usefulness reflects a user’s living and working effi-
ciency and quality improvement associated with using mobile
IM. Perceived usefulness is a main component of TAM (Davis,
1989). Satisfaction represents a user’s accumulated feelings devel-
oped by multiple interactions with mobile service providers (Kuo,
Wu, & Deng, 2009). Loyalty reflects a user’s continuance usage
behavior and positive recommendations (Gefen, 2002). Drawing
on the expectation confirmation theory (ECT), perceived usefulness
as a post-adoption expectation affects user satisfaction (Bhattach-
erjee, 2001). In addition, perceived usefulness has been found to be
a significant factor affecting both the initial usage and continuance
usage (Venkatesh & Davis, 2000). Kim and Son (2009) also revealed
the significant effect of net benefits, including perceived usefulness
and satisfaction, on user loyalty towards online services. Thus, we
posit,

H7. Perceived usefulness significantly affects user satisfaction.
Flow experience 
H8. Perceived usefulness significantly affects user loyalty.
Fig. 1. Research model.
H9. User satisfaction significantly affects loyalty.
Fig. 1 presents the research model. Network externalities in-
clude two factors: referent network size and perceived comple-
mentarity. Flow experience also includes two factors: perceived
enjoyment and attention focus. Both network externalities and
flow experience are proposed to affect loyalty through perceived
usefulness and satisfaction.

3. Data collection

3.1. Instrument development

The research model includes seven factors. Each factor was
measured with multiple items. All items were adapted from extant
literature to improve content validity (Straub, Boudreau, & Gefen,
2004). Both referent network size and perceived complementarity
were measured with items adapted from Lin and Bhattacherjee
(2008). Items of referent network size reflect that most peers such
as friends and colleagues use a mobile IM product. Items of per-
ceived complementarity reflect the ancillary functions of mobile
IM, such as games, skins and file transference. Perceived enjoy-
ment, attention focus and perceived usefulness were measured
with items from Koufaris (2002). Items of perceived enjoyment re-
flect the fun, excitement, enjoy and interest associated with using
mobile IM. Items of attention focus reflect users’ immersion and
concentration. Items measuring perceived usefulness reflect the
working and living quality and efficiency improvement derived
from using mobile IM. Items of satisfaction were adapted from
Spreng, MacKenzie, and Olshavsky (1996) to reflect users’ content,
satisfaction and pleasure. Items of loyalty were adapted from Gefen
(2002) to reflect users’ continuance usage and recommendation.

All items were first translated into Chinese by a researcher. Then
another researcher translated them back into English to ensure
consistency. When the instrument was developed, it was tested
among ten users that had rich mobile IM usage experience. Then
according to their comments, we revised some items to make them
clear and understandable. The final items and their sources are
listed in Appendix A. All items were measured with a five-Likert
scale, ranging from strongly disagree (1) to strongly agree (5).

3.2. Procedures and participants

Data were collected at a university campus and two China
Mobile service halls, which are located in an Eastern China city
where mobile commerce is relatively better developed than other
regions. China Mobile is the largest telecommunication operator
in China. There are plenty of mobile users at these places (includ-
ing campus and service halls) and this will expedite our data col-
lection process. We randomly contacted users and asked those
having mobile IM usage experiences to fill the questionnaires. Then



Table 2
The square root of AVE (shown as bold at diagonal) and factor correlation coefficients.

RNS PC PE AF PU SAT LOY

RNS 0.885
PC 0.205 0.789
PE 0.152 0.538 0.743
AF 0.136 0.400 0.397 0.744
PU 0.488 0.626 0.624 0.425 0.786
SAT 0.269 0.599 0.615 0.371 0.646 0.794
LOY 0.147 0.542 0.571 0.444 0.588 0.640 0.797

Table 3
Path coefficients and their significance.

Hypothesis Path Path coefficient Supported or not

H1.1 RNS ? PU 0.33** Yes
H1.2 RNS ? SAT 0.01 No
H2.1 PC ? PU 0.28** Yes
H2.2 PC ? SAT 0.33** Yes
H3.1 PE ? PU 0.44*** Yes
H3.2 PE ? SAT 0.34** Yes
H4.1 AF ? PU 0.13* Yes
H4.2 AF ? SAT 0.02 No
H5 RNS ? PE 0.04 No
H6 PC ? PE 0.55*** Yes
H7 PU ? SAT 0.32** Yes
H8 PU ? LOY 0.44*** Yes
H9 SAT ? LOY 0.33** Yes

Note:
* P < 0.05.

** P < 0.01.
*** P < 0.001.
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we scrutinized all questionnaires and dropped those that had too
many missing values. As a result, we obtained 223 valid responses.
More than half of the respondents (56.1%) were university stu-
dents. We feel that incorporating students into our sample is
appropriate because they represent the largest group (35.2%) of
mobile Internet users in China (CNNIC, 2010). In terms of gender,
60.5% were male. Most of the respondents (89.7%) used mobile
IM over once each day. The frequently used mobile IM platforms
included mobile QQ, China Mobile Fetion, mobile MSN and mobile
Wangwang.

We performed two tests to examine the common method vari-
ance (CMV). First, we conducted a Harman’s single-factor test
(Podsakoff, MacKenzie, Lee, & Podsakoff, 2003). The results indicate
that the largest variance explained by individual factor is 13.015%.
Thus none of the factor can explain the majority of the variance.
Second, we modeled all items as the indicators of a single factor
representing the common method effect (Malhotra, Kim, & Patil,
2006). The results show a poor fitness. For example, the goodness
of fit index (GFI) is 0.656 (<0.9) and the root mean square error of
approximation (RMSEA) is 0.152 (>0.08). The results of both tests
indicate that CMV is not a significant problem in our research.

4. Data analysis

Following the two-step approach recommended by Anderson
and Gerbing (1988), our data analysis includes two steps. First,
we examined the measurement model to test reliability and valid-
ity. Then we examined the structural model to test research
hypotheses and fitness.

First, we conducted a confirmatory factor analysis (CFA) to
examine the validity. Validity includes convergent validity and dis-
criminant validity. Convergent validity measures whether items
can effectively reflect their corresponding factor, whereas discrim-
inant validity measures whether two factors are statistically differ-
ent. Table 1 lists the standardized item loadings, the average
variance extracted (AVE), composite reliability (CR) and Cronbach
Alpha values. As shown in the table, most loadings are larger than
0.7 and T values indicate that all loadings are significant at 0.001.
All AVEs exceed 0.5 and all CRs exceed 0.7. Thus the scale has a
good convergent validity (Bagozzi & Yi, 1988; Gefen, Straub, &
Boudreau, 2000). In addition, all Alpha values are larger than 0.7,
demonstrating a good reliability (Nunnally, 1978).
Table 1
Standardized item loadings, AVE, CR and Alpha values.

Factor Item Standardized

Referent network size (RNS) RNS1 0.865
RNS2 0.904

Perceived complementarity (PC) PC1 0.806
PC2 0.811
PC3 0.749

Perceived enjoyment (PE) PE1 0.719
PE2 0.687
PE3 0.783
PE4 0.778

Attention focus (AF) AF1 0.752
AF2 0.715
AF3 0.752
AF4 0.758

Perceived usefulness (PU) PU1 0.834
PU2 0.793
PU3 0.728

Satisfaction (SAT) SAT1 0.715
SAT2 0.862
SAT3 0.797

Loyalty (LOY) LOY1 0.714
LOY2 0.864
LOY3 0.805
Table 2 lists the square root of the AVE and factor correlation
coefficients. As shown in the table, for each factor, the square root
of the AVE is significantly larger than its correlation coefficients
with other factors. Thus the scale has a good discriminant validity
(Fornell & Larcker, 1981; Gefen et al., 2000).

Second, we employed structural equation modeling (SEM) LIS-
REL8.72 to test the structural model. Table 3 lists path coefficients
and their significance. Table 4 presents the recommended and ac-
tual values of some fit indices. Except GFI, the actual values of
other fit indices are better than the recommended values. This
shows a good fitness of the research model (Gefen et al., 2000).
The explained variance of perceived usefulness, satisfaction and
item loading AVE CR Alpha

0.78 0.88 0.88

0.62 0.83 0.83

0.55 0.83 0.83

0.55 0.83 0.83

0.62 0.83 0.83

0.63 0.84 0.83

0.63 0.84 0.83



Table 4
The recommended and actual values of fit indices.

Fit index chi2/df GFI AGFI CFI NFI NNFI RMSEA

Recommended value <3 >0.90 >0.80 >0.90 >0.90 >0.90 <0.08
Actual value 1.99 0.864 0.822 0.970 0.943 0.965 0.067

Note: chi2/df is the ratio between Chi-square and degrees of freedom, GFI is Goodness of Fit Index, AGFI is Adjusted Goodness of Fit Index, CFI is Comparative Fit Index, NFI is
Normed Fit Index, NNFI is Non-Normed Fit Index, RMSEA is Root Mean Square Error of Approximation.

Table 5
A summary of results.

Factor Statistically significant determinants (ordered by the effect) Statistically insignificant determinants

Perceived usefulness Perceived enjoyment, referent network size, perceived complementarity, attention focus –
Satisfaction Perceived enjoyment, perceived complementarity, perceived usefulness Referent network size, attention focus
Perceived enjoyment Perceived complementarity Referent network size
Loyalty Perceived usefulness, satisfaction –
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loyalty is 67.8%, 71% and 52.2%, respectively. Table 5 presents a
summary of results.

5. Discussion

From Table 3, we can find that except H1.2, H4.2 and H5, other
hypotheses are supported. Referent network size, perceived com-
plementarity, perceived enjoyment and attention focus affect per-
ceived usefulness. However, only perceived complementarity and
perceived enjoyment affect satisfaction. In addition, perceived
complementarity has a significant effect on perceived enjoyment.
Perceived usefulness affects satisfaction, and both factors predict
user loyalty.

Among the factors affecting perceived usefulness, perceived
enjoyment has a relatively larger effect (b = 0.44). This result is
consistent with previous findings (Ha et al., 2007) and indicates
that users are very concerned with the enjoyment derived from
using mobile IM. Compared to Internet IM, mobile IM enables users
to maintain the ‘‘always online’’ status and interact with their
peers at anytime from anywhere. Thus users can acquire much
enjoyment from using mobile IM, which helps improve their work-
ing and living efficiency and effectiveness. Two factors of network
externalities including referent network size and perceived com-
plementarity also have significant effects on perceived usefulness.
Users adopt mobile IM to interact with peers in their social circle.
When most of these peers use a mobile IM platform, users must
choose it to facilitate communications because mobile IM plat-
forms have not realized interconnection. This also leads different
mobile IM products to form their own user segmentation. For
example, mobile MSN users are mainly white-collar workers or
those often communicating with their foreign friends. In contrast,
as a localized mobile IM platform, mobile QQ is mainly popular
among young people, especially students. The results also indicate
that mobile IM’s ancillary functions (perceived complementarity)
affect perceived usefulness. These ancillary services provide great
convenience to users. They can enjoy rich services in a single plat-
form and do not need to turn to other sites for additional services,
such as music, game and video. Thus mobile service providers can
provide alternative value-added services to users. For example, a
special function of China Mobile Fetion is that when the other
party is not online, text chat information can be sent to his/her mo-
bile phone with free SMS. This ensures the real-time delivery of
information and is a useful function for users. Attention focus
has a relatively lower effect on perceived usefulness. Mobile ser-
vice providers can improve their interface design and provide a
clear and easy-to-use IM platform to users (Lee & Benbasat,
2004). This may alleviate users’ cognitive burden and help them
acquire immersion.
The results indicate that perceived enjoyment and perceived
complementarity affect user satisfaction. Thus, mobile service pro-
viders need to deliver reliable and fast-response services to users
because users always expect to conduct ubiquitous communica-
tions by using mobile IM (Junglas & Watson, 2006). If mobile IM
is often unavailable or has a slow response, users’ experience
including perceived enjoyment may be negatively affected and
their satisfaction will decrease. On the other hand, mobile service
providers can present featured functions to users and improve
their satisfaction. For example, mobile IM platforms can use mobile
phone locatability to alert users when their friends are nearby
(Junglas & Watson, 2008). This brings an impressive usage experi-
ence to users and may improve their satisfaction. However, some
users may think that this service violates their privacy because it
utilizes users’ location information (Xu & Gupta, 2009; Xu, Teo,
Tan, & Agarwal, 2009). Thus mobile service providers need to get
users’ permission before presenting this service to users. We did
not find the direct effects of referent network size and attention fo-
cus on user satisfaction. However, both factors indirectly affect sat-
isfaction through perceived usefulness. This shows the mediation
effect of perceived usefulness.

We found that perceived complementarity has a significant ef-
fect on perceived enjoyment. This shows that there exists a signif-
icant correlation between network externalities and flow
experience. Thus when mobile IM exerts positive network exter-
nality effects, users’ experience can be improved. In fact, besides
the basic text chat, mobile IM platforms also provide many va-
lue-added services such as games, music and avatar shows. These
services bring much enjoyment to users. For example, mobile QQ
as the most popular Chinese mobile IM platform has rich entertain-
ment functions, such as games, music, pets and films. In compari-
son, mobile MSN has fewer entertainment functions. Thus mobile
MSN can consider enriching its entertainment functions, thus
enhancing user enjoyment.

Perceived usefulness affects satisfaction and both factors deter-
mine user loyalty. These results are roughly consistent with previ-
ous research findings (Bhattacherjee, 2001; Kim & Son, 2009).
Compared to the effect of satisfaction, perceived usefulness has a
relatively larger effect on loyalty. This shows that users are utilitar-
ian. They are concerned whether mobile IM can improve their
communication effectiveness and efficiency. Then they decide their
continuance usage.

This research has some limitations. First, we conducted this re-
search in China where mobile commerce is developing rapidly but
is still in its early stage. Thus our results need to be generalized to
other countries that have a developed mobile commerce. Second,
flow is an elusive and broad concept (Hoffman & Novak, 2009). This
research measured flow with two factors: perceived enjoyment
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and attention focus. Future research can consider other compo-
nents of flow experience such as perceived control, curiosity and
interest. Third, we included perceived usefulness and satisfaction
as the mediators between network externalities, flow experience
and loyalty. There exist other possible mediators such as commit-
ment and perceived value. Future research can explore their ef-
fects. Fourth, we mainly conducted a cross-sectional study.
However, user behavior is dynamic. Thus a longitudinal research
may provide more insights on user behavior development.

6. Theoretical and managerial implications

From a theoretical perspective, this research identified the sig-
nificant effects of network externalities and flow experience on mo-
bile IM user loyalty. Although network externalities have received a
considerable attention in economics and traditional information
systems (Dickinger et al., 2008), they have seldom been tested in
the context of emerging mobile services such as mobile IM, which
is an interactive communication tool owning a large number of
users. Our results indicate that both factors of network externalities,
including referent network size and perceived complementarity, af-
fect mobile IM user loyalty through perceived usefulness and satis-
faction. This enriches extant research on network externalities and
advances our understanding of mobile user behavior. Future re-
search can further examine network externalities in other contexts
such as mobile mail. We found that flow experience composed of
perceived enjoyment and attention focus has a significant effect
on user loyalty. Especially, perceived enjoyment has strong effects
on perceived usefulness and satisfaction, further determining loy-
alty. Thus acquiring enjoyment is critical to users’ continuance
usage of a mobile IM platform. This result is roughly consistent with
Koufaris (2002)’s findings that reveal the effect of perceived enjoy-
ment on online consumers’ intention to return to a website. We also
found that there exists a significant correlation between network
externalities and flow experience. More specifically, perceived com-
plementarity affects perceived enjoyment. Future research can
further explore their correlation in other contexts.

From a managerial perspective, our results imply that mobile
service providers need to take both network externalities and flow
experience into consideration when encouraging users’ loyalty
towards mobile IM. In terms of network externalities, it is difficult
for mobile service providers to control referent network size, but
they can affect perceived complementarity by providing ancillary
functions to users. With respect to flow experience, we found that
perceived enjoyment has a strong indirect effect on user loyalty
through perceived usefulness and satisfaction. Considering the
limitations of mobile terminals such as small screens and inconve-
nient input, mobile service providers need to improve their
interface design and bring an engaging usage experience to users
(Lee & Benbasat, 2004). In addition, whether users can conduct
ubiquitous communications with their peers through mobile IM
may also affect their enjoyment (Lee, 2005). Hence mobile service
providers need to deliver reliable services and prompt responses
to users. The results also show that perceived complementarity
significantly affects perceived enjoyment. This indicates that
mobile service providers can increase their IM platform’s entertain-
ment functions such as games, music and video to present users
with an enjoyable experience.

7. Conclusion

Due to its advantages such as ubiquity and immediacy, mobile
IM has acquired users’ wide adoption. However, because of the
intense competition and low switching cost, building users’ loyalty
and retaining them is vital to mobile service providers. Integrating
both perspectives of network externalities and flow experience,
this research identified the factors affecting mobile IM user loyalty.
The results show that network externalities and flow experience
have significant effects on perceived usefulness and satisfaction,
both of which predict user loyalty. Thus, mobile service providers
need to enhance their IM platforms, delivering positive network
externalities and good usage experience to users. This will enable
users to acquire expected utility from using mobile IM services
and improve their satisfaction. Then they may develop their loyalty
towards mobile IM, which means customer retention for mobile
service providers. Nevertheless, our results need to be interpreted
with caution as most of our subjects are students. Although they
represent a major group of mobile Internet users, future research
needs to generalize our results to other samples, such as working
professionals.
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Appendix A. Measurement items and their sources

Referent network size (RNS) (adapted from Lin and Bhattacher-
jee (2008))

� RNS1: Most of my friends are using this mobile IM.
� RNS2: Most of my classmates (colleagues) are using this mobile

IM.

Perceived complementarity (PC) (adapted from Lin and Bhatt-
acherjee (2008))

� PC1: A wide range of games is available on this mobile IM.
� PC2: A wide range of images, skins and emotional icons is avail-

able on this mobile IM.
� PC3: A wide range of support tools (such as photograph sharing

and file transference) is available on this mobile IM.

Perceived enjoyment (PE) (adapted from Koufaris (2002))

� PE1: I feel that using this mobile IM is fun.
� PE2: I feel that using this mobile IM is exciting.
� PE3: I feel that using this mobile IM is enjoyable.
� PE4: I feel that using this mobile IM is interesting.

Attention focus (AF) (adapted from Koufaris (2002))

� AF1: When using this mobile IM, I was absorbed intensely in the
activity.
� AF2: When using this mobile IM, my attention was focused on

the activity.
� AF3: When using this mobile IM, I concentrated fully on the

activity.
� AF4: When using this mobile IM, I was deeply engrossed in the

activity.

Perceived usefulness (PU) (adapted from Koufaris (2002))

� PU1: Using this mobile IM can improve my living and working
quality.
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� PU2: Using this mobile IM can improve my living and working
efficiency.
� PU3: This mobile IM is useful to my living and working.

Satisfaction (SAT) (adapted from Spreng et al. (1996))

� SAT1: I am satisfied with using this mobile IM.
� SAT2: I am contented with using this mobile IM.
� SAT3: I am pleased with using this mobile IM.

Loyalty (LOY) (adapted from Gefen (2002))

� LOY1: I will continue using this mobile IM.
� LOY2: I will recommend this mobile IM to others.
� LOY3: I will consider this mobile IM as my first choice when

conducting mobile chat.
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