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Abstract

Mobile social media such as WhatsApp and
WeChat greatly facilitate virtual collaboration within
and across organizations. Based on the theory of self-
interest and collective action, this study investigates
how social environment influences user behavior.
Corresponding to social capital, weak ties, and
adoption thresholds, extrinsic motivation,
communication climate and top management support
are identified respectively as the main factors of
member  environment, group environment and
organization  environment that impact Vvirtual
collaboration. The research model hypothesizes that
these social-level variables interact with the
psychological processes related to technology use at
the individual level. The survey results from virtual
teams provide supporting evidence to most
hypothesized relationships. The findings yield some
interesting theoretical and practical implications for
the collaborative use of social information systems.

1. Introduction

Mobile social media like WhatsApp and WeChat
are emerging social information systems that influence
different aspects of people’s life [11, 34]. Developed
and hosted by Tencent in China, WeChat alone has
about one billion global monthly active users who
enjoy versatile services such as instant messaging,
moments, voice/video call, file sharing and location
exploration (http://en.wikipedia.org/wiki/WeChat). The
latest WeChat user and business ecosystem report
indicates that 80% of the 889 million users in China
have completed office work with it (e.g. notification,
communication, and coordination) and close to 60% of
metropolitan users regularly conduct job coordination,
suggesting that professional relations have become a
vital part of user network [31]. Such social information
systems are very popular collaboration tools for project
team members to work together through multimedia
and multimodal communication [17]. In organizations,
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they greatly facilitate the virtual collaboration among
employees anywhere and anytime [5].

Users of mobile social media maintain contact
groups for different purposes. Employees typically
include co-workers under the groups of colleagues.
Whenever there is a need to communicate with each
other over a distance, they send one-to-one or one-to-
many messages. In this way, employees at different
places can work together, leading to virtual
collaboration [24]. The communication among group
members for information sharing and exchange lays
the foundation for task collaboration, which involves
commitment and trust. The working groups in virtual
collaboration, or virtual teams, can be formal or ad hoc
[18]. Also, a virtual team can comprise members from
one organization or multiple organizations. The use of
mobile social media allows employees to overcome
physical and organizational boundaries to achieve
bigger goals [13].

Compared with the personal use of social
information systems, the collaborative use varies from
one group context to another. What motivates this
study is to understand the underlying mechanisms.
Based on the theory of self-interest and collective
action, this study attempts to include the social
environment in the investigation of user behavior in
virtual collaboration. The research question is: how
social environment affects group member participation
using social information systems? It identifies the
factors at different levels of social environment, and
examines how they influence user behavior. The
hypothesized relationships will be tested with the
multilevel analysis on survey observations from
multiple organizations. The findings may provide
interesting theoretical and practical implications for the
collaborative use of social information systems.

2. Research background

The extent to which employees use mobile social
media greatly affects communication effectiveness
within groups and beyond [4, 37]. Meanwhile,
individuals’ use of mobile social media is under the
influence of others at different levels. For instance,
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members of a group are more likely to engage in
virtual collaboration when they show care and
encouragement with each other through mobile social
media. Also, organizations may provide incentive and
support in various forms for employees to actively use
the technology.

Compared with traditional information systems, the
collaborative use of social information systems
encounters unique opportunities and challenges. Yet
researchers still examine the adoption of mobile social
media mostly at the individual level [14, 30, 48, 50].
The diffusion of such social information systems in
organizations, however, is under the influence of more
complex environment. Thus the understanding of user
behavior based on frameworks like technology
acceptance model (TAM) and the unified theory of
acceptance and use of technology (UTAUT) is not
sufficient. User behavior does not just depend on the
utilitarian considerations such as usefulness and ease-
of-use. The gap between behavioral intention and
actual usage is also wider because it not only concerns
how strong-willed an individual is but also involves the
interactions among multiple players.

For a better understanding of how employees use
social information systems like mobile social media for
virtual collaboration, it is necessary to look into the
interplay between by individual technology use and
team task collaboration. The theory of self-interest and
collective action provides an appropriate theoretical
lens as it establishes a connection between individual
behavior and group context [40]. In particular, it posits
that individuals would rather contribute to knowledge
and innovation diffusion in a network than just taking a
free ride for the considerations of social capital, weak
ties, and adoption thresholds [44].

Social capital refers to the relationships among
people in a network characterized by reciprocity, trust,
and cooperation for a common good [9]. It is the
source of benefits from team collaboration, in contrast
to the simple aggregation of individual efforts. The
enhancement of task performance from social capital
eventually turns into the rewards (e.g. positive
evaluation, pay raise, promotion) that motivate team
members to participate in the virtual collaboration.

Compared with strong ties based on relationships
and friendships, weak ties concern acquaintances who
know each other; yet weak ties carry more knowledge
and innovation diffusion through than strong ties [20].
This is due to the fact that “weak ties provide people
with access to information and resources beyond those
available in their own social circle” (p. 209) [21]. In a
virtual team, the strength of weak ties is consistent
with the effort of members to establish an open and
flexible atmosphere for better communication.

Adoption thresholds pertain to the proportion of
technology adopters that constitute the critical mass
necessary for widespread collective use within a
population [45]. In virtual teams, the adoption
thresholds of social information systems like mobile
social media largely rely on organizational guidance
and support. Members are usually happy and more
productive if the management encourages them to use
a popular system like WeChat for work. Yet some
organizations discourage or even forbid their
employees to use social information systems during
working hours [1]. Thus, organizational policy from
the top management may make a huge difference in
adoption thresholds among virtual team members.

Known to shape human behavior, social
environment concerns the people and institutions that
individuals interact with [49]. Based on the theory of
self-interest and collective action, therefore, social
capital, weak ties and adoption thresholds can be
regarded as the mechanisms embedded in the social
environment that regulate team members’ use of social
information systems for virtual collaboration.

3. Conceptual framework

As shown in Figure 1, individual usage of mobile
social media comprises two stages: 1) the formation of
behavioral intention, and 2) the conversion from
intention to actual usage. The first stage has been more
extensively examined than the second stage in
technology acceptance research (e.g. TAM). The focus
of this study is to investigate how the social
environment of virtual collaboration influences
individual usage of mobile social media at both stages.

The part of social environment that mainly affects
the intention formation stage is member environment.
It contains external incentives in form of potential
rewards from positive team performance based on
social capital. They motivate an employee to use
mobile social media for virtual collaboration.
Externally oriented, this kind of extrinsic motivation is
different from intrinsic motivation that is related to the
enjoyment from a behavior itself [39]. Together, the
two aspects of motivation influence individual
behavior (i.e. behavioral intention in this case) that is
relatively independent of the social interactions with
others [12].
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Figure 1. Social environment hierarchy

As virtual collaboration occurs in a group context,
the strength of weak ties depends on whether team
members encourage and support each other through
mobile social media. Such a communication climate is
an important aspect of group environment that affects
how smooth mediated communication processes are
[46]. Even if some team members are ready to
contribute ideas, they may be hesitant to do so if the
group has an unfriendly communication climate. In this
sense, communication climate mainly makes a
difference in the actual usage of mobile social media.

Employees not only communicate with each other
within a team but also interact with other teams under
the coordination of management. In addition,
executives may provide necessary support for
technology use such as resource provision, change
management and vision sharing [16]. Such a top
management support is necessary for virtual teams to
overcome adoption thresholds for effective mediated
communication among all the members. Like group
environment, this form of organization environment
facilitates or hinders the actual usage of mobile social
media for virtual collaboration.

Together, member environment, group environment,

and organization environment form the social
environment for virtual collaboration. The elements at
different levels motivate, encourage, and support the
use of mobile social media. In particular, extrinsic
motivation, communication climate and top
management support vyield within-, between- and
beyond-member influences on the whole process from
intention formation to actual usage.

4. Research hypotheses

The discussion on the social environment of virtual
collaboration lays the foundation for the research
model as shown in Figure 2. In the model, there are
two levels: individual level and social level. At the

individual level, the fundamental question is: what are
the psychological processes underlying employee
adoption and usage of mobile social media? Thus this
part is based on the core of technology acceptance
model (TAM) in which perceived usefulness and
perceived ease-of-use predict behavioral intention.
Mobile social media is useful to employees for both
instant messaging and social networking functions that
allow them to overcome temporal, geographical, and
organizational boundaries in keeping in touch with
each other [8, 33]. Greatly improving the efficiency of
communication, mobile social media is also very easy
to use with user-friendly interfaces [15].

H1: Perceived usefulness has a positive linear
relationship with behavioral intention.

H2: Perceived ease-of-use has a positive linear
relationship with behavioral intention.

Social Level

Individual Level

Figure 2. Research model

In addition to utilitarian considerations, the use of
mobile social media brings user hedonic values as the
social interactions often lead to comfort and enjoyment
[41]. To accommodate such an internal drive, intrinsic
motivation can be included as an additional predictor
of behavioral intention concerning such technologies
[47]. Compared with the extrinsic motivation in the
social environment, intrinsic motivation is purely
individual-specific. By nature, some people enjoy
social interactions more than others.

H3: Intrinsic motivation has a positive linear
relationship with behavioral intention.

In the original TAM framework, behavioral
intention predicts actual usage [10]. Yet in many
empirical studies, actual usage is often not included or
over-simplified (e.g. yes or no). Nevertheless, the
findings suggest a positive relationship between
behavioral intention and actual usage of social media
[38]. For virtual collaboration, how employees actually
use mobile social media concern both scope and
frequency. If an employee intends to communicate
with others through the tool, the person is likely to use
it for a variety of purposes whenever there is a need.

H4: Behavioral intention has a positive linear
relationship with actual usage.
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Once individual-level relationships are established,
it is possible to investigate the more intriguing question
at the social level: how social environment exerts
influences on psychological processes? Social
environment factors include extrinsic motivation,
communication climate and top management support,
which affect individual usage in similar but different
ways. There are two possible routes that a social-level
variable may exert influences: a direct effect on an
outcome variable and a moderating effect on the
relationships between the outcome variable and its
antecedents. Though the direct effect is required to
control for the moderating effect in statistical modeling,
they have different meanings in theory [3]. A direct
effect indicates causation between a social-level
variable and an individual-level outcome variable, but
a moderating effect suggests the interaction between
the former and an antecedent of the latter. An
environmental variable typically implies a pre-
configured condition (similar to gender for example)
that justifies its moderating effect.

Mainly concerning behavioral intention, extrinsic
motivation has both direct and moderating
relationships with it. When an employee is motivated
by external incentives, the individual is more likely to
form behavioral intention [28]. Meanwhile, it is expe
cted that different levels of extrinsic motivation will
strengthen or weaken the relationships between
behavioral intention and its antecedents. A motivated
employee is more likely to appreciate the functionality,
user-friendless and enjoyment associated with mobile
social media in virtual collaborating.

H5: Extrinsic motivation has a positive linear
relationship with behavioral intention.

H6: Extrinsic motivation moderates the relationship
between perceived usefulness and behavioral intention.

H7: Extrinsic motivation moderates the relationship
between perceived ease-of-use and behavioral intention.

H8: Extrinsic motivation moderates the relationship
between intrinsic motivation and behavioral intention.

Communication climate is important to team
functioning as it facilitates member collaboration,
enhances group identification, and improves job
satisfaction  [43, 2]. In  computer-mediated
communication, therefore, a constructive
communication climate positively affects knowledge
sharing and related communication among employees
[46]. In a good communication climate, team members
are also more likely to turn intention into actual
behavior regarding the use of mobile social media for
better results of virtual collaboration.

H9: Communication climate has a positive linear
relationship with actual usage.

H10: Communication climate moderates the
relationship between behavioral intention and actual
usage.

Executive involvement and participation have a
direct impact on organizing IT use by providing
necessary  resources, strategic guidance, and
managerial support [25, 16]. Virtual collaboration is
not only limited to internal communication within a
group, but often also involves peer teams, external
customers and other stakeholders. The facilitation and
coordination of senior managers further convince
employees of the use of mobile social media for such
purposes.

H11: Top management support has a positive linear
relationship with actual usage.

H12: Top management support moderates the
relationship between behavioral intention and actual
usage.

5. Methodology

To test the research hypotheses, observations on the
variables in question were collected with a survey on
organizations in which employees use mobile social
media for virtual collaboration. Most measurement
items were adapted from validated instruments from
previous studies. Perceived usefulness, perceived ease-
of-use and behavioral intention were measured with
items adapted from the TAM instrument [10]. The
measures of actual usage were based on the items to
capture the frequency and scope of social media use
[19]. Intrinsic motivation and extrinsic motivation
measures were adapted from [41]. Communication
climate items were based on [17]. Top management
support was measured with items adapted from [25,
36]. All measures were of 5-level Likert scale.

In China, WeChat is the most popular mobile social
media, and over 90% smartphone owners in China
actively use it [42]. Many organizations let employees
use WeChat to communicate and work with each other
for various projects. The survey questionnaires were
distributed to 450 employees in 45 organizations. At
the end, there were 376 valid responses from 36
organizations (organizations with 5 or fewer responses
were excluded). When possible, face-to-face, and
telephone and instant messaging interviews were
conducted with some of the participants after the
survey on their personal experiences of using WeChat
in virtual collaboration.

Each participant might work on multiple projects,
and was asked to respond to the questions based on the
most recent experience. As there are overlaps in virtual
team assignments, it is impossible and improper to
divide participants into mutually exclusive groups. The
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mingling of membership suggests that virtual teams in
each organization share similar characteristics.

In the final sample, there were 174 females (46.3%)
and 202 males (53.7%). Most of the participants were
35 or younger (86.7%), and received higher education
(93.6%). The majority of organizations were small or
medium enterprises (55.6%), whereas the others had
more than 1000 employees. They were from different
industries, including manufacturing, real estate, IT,
education, research and services.

To test the research hypotheses involving both
individual- and social-level variables, this study adopts
the statistical method of hierarchical linear modeling
(HLM). Considering the influences of within-subject
and between-subject variances simultaneously, HLM
handles direct and interaction effects of predictors at
different levels on each individual-level outcome
variable. The main statistical software used was HLM
6.02.

To assess the common method bias, Harman’s one-
factor test was conducted [35]. The exploratory factor
analysis on all the variables did not suggest that any
single factor accounted for the majority of shared
variance. Thus, the common method bias is not a major
concern in the data. To further reduce the influence of
multicollinearity, group mean centering was performed
on all predictors at the individual level and grand mean
centering was performed on all predictors at the social
level before conducting the HLM analyses.

6. Results

To assess the reliability of responses for each
construct, Cronbach’s alpha was obtained: Perceived
Usefulness (0.937), Perceived Ease-of-use (0.895),
Behavioral Intention (0.901), Actual Usage (0.702),
and Intrinsic Motivation (0.953). All the values were
above 0.7, indicating acceptable internal consistency.
Furthermore, Tables 1 and 2 report the exploratory
factor analysis (EFA) results to evaluate factorial
validity. There is supporting evidence for both
convergent and discriminant aspects as all the factor
loadings were above 0.6, and the smallest factor
loading was greater than the largest cross-loading in
each table [23, 7].

Before testing the research model, it is necessary to
assess the validity of multilevel analysis. Indicating the
percentage of individual response variability due to
grouping, intra-class correlation (ICC(1)) coefficients
were obtained [6]. They were 0.247, 0.126, 0.260 for
Extrinsic Motivation, Communication Climate, and
Top Management Support, respectively. Based on
ANOVA, the shared variance among the participants
from the same organizations was also significant for

Extrinsic  Motivation (F =4.429, p <0.001),
Communication Climate (F =2.512, p <0.001), and
Top Management Support (F =4.674, p <0.001). Also,
the aggregated values of these variables at the social
level exhibited good level of reliability as indicated by
ICC(2) (0.774 for Extrinsic Motivation, 0.602 for
Communication Climate, and 0.786 for Top
Management Support) and r,g; (0.846 for Extrinsic
Motivation, 0.928 for Communication Climate, 0.919
for Top Management Support) larger than 0.7 [26].

Table 1. Individual-level factor loadings

Items PU IM PE AU IN
PU1 .861 .165 .203 .122 .073
PU2 894 .161 .185 .127 .002
PU3 .896 .165 .205 .051 .098
PU4 811 .176 .313 .042 .115
PE1 .202 .036 .835 .008 .075
PE2 .383 .236 .674 .094 .150
PE3 .250 .109 .885 .061 .007
PE4 270 .090 .879 .041 -.019
IM1 315 .874 .128 .093 .098
IM2 246 906 .139 .080 .121
IM3 289 .890 .133 .087 .138
IN1 466 364 171 241 622
IN2 376 430 .112 .161 .665
IN3 496 357 162 .168 .684
AUl 204 .098 .077 .855 .125
AU2 298 .222 .118 .767 .111

Note: PU — Perceived Usefulness; IM — Intrinsic

Motivation; PE — Perceived Ease-of-use; AU — Actual

Usage; IN —Intention.

Table 2. Social-level factor loadings
Items TMS EM CC
EM1 334 .700 .276
EM2 313 .876 .212
EM3 298 .905 .132
EM4 277 909 .134
CCl1  .178 .142 .864
CC2  .190 .100 .828
CC3  .254 273 .743
CC4 198 .132 .816
TMS1 639 .213 .435
TMS2 784 .224 .236
TMS3 814 .328 .171
TMS4 783 .344 .195
TMS5 761 .349 .150
TMS6 .820 .175 .216

Note: TMS — Top Management Support; EM -
Extrinsic Motivation; CC — Communication Climate.
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Before testing the hypothesized relationships, it is
necessary to assess whether there was substantial
between-group variation in behavioral intentional and
actual usage at the individual level with respective null
models. The mean of behavioral intentional was 3.93
(voo, t = 59.78, p < 0.001), with significant between-
group variance (6°yo = 0.12, p < 0.001). The mean of
actual usage was 3.66 (Yoo, t = 37.95, p < 0.001), with
significant between-group variance (6?yo = 0.23, p <
0.001). The salient between-group influences justified
the testing of multi-level models.

Table 3 reports the results with behavioral intention
as the predicted variable. Model 1 includes perceived
usefulness, perceived ease-of-use, and intrinsic
motivation as predictors, controlling organization size
as well as participant age, education and education. All
predictors were highly significant, supporting H1, H2
and H3. The between-group variance component was
highly significant (c°y=0.15, ¥* = 399.2, p < 0.001),
justifying the inclusion of higher-level variables [29].
The intercept-as-outcome Model 2 tested the direct
effect of extrinsic motivation, which was positive and
highly significant, supporting H5. Organizational size
as the control variable at the social level was also
positively significant. Bigger organizations seem to
provide more external incentives for employees to use
mobile social media. The slope-as-outcome Model 3
tested the moderating effects of extrinsic motivation,
which were negative for perceived usefulness,
insignificant for perceived ease-of-use, and positive for
intrinsic motivation. Thus, H6 and H8 were supported.

Figure 3 illustrates the moderating effects of
extrinsic motivation. At its higher level, perceived
usefulness and intrinsic motivation exhibited weaker
and stronger effects on behavioral intention,
respectively, whereas the slope of perceived ease-of-
use remained about the same. When external incentives
were strong, whether the mobile social media is
perceived useful or not did not matter as much, but the
effect of intrinsic motivation got magnified.

Table 4 reports the results with actual usage as the
predicted variable. Model 1 included the predictor of
behavioral intention, with organization size as well as
participant age, education and education as control
variables. The predictor was highly significant,
supporting H4. The between-group variance
component was also highly significant (6,0=0.27, %
131.65, p < 0.001), which allows the subsequent

models to include variables at the social level. Models
2 and 3 tested the direct and moderating effects of
communication climate, but only the former (H9) was
supported. Models 4 and 5 further tested the direct and
moderating effects of top management support, and
both (H11 & H12) were supported.

Table 3. Predicting behavioral intention

Fixed effects Model 1 Model 2 Model 3
For intercept(Boj)

intercept(Yoo) 3917 3917 3917

Org_size(Yo1) .05 097 097

EM (v02) 547" 58"
For Gender(By;)

intercept(y1o) .01 .02 .01
For Age(Pz)

intercept(y2o) .02 .02 .02
For Education(Bs;)

intercept(yso) -.01 -.01 -.01
For PU slope(f4;)

intercept(yso) 377 377 .36*:

EM (Ya1) -.28
For PE slope(Bs;)

intercept(yso) 157 147 157

EM (vs1) .08
For IM slope(fBs;)

intercept(yso) 307 317 .31:

EM (ye1) 24
Random effects
Intercept(Uy;) A5 05 05
PU slope(Uy;) 137 147 217
PE slope(Uy) 04" .04” .04”
IM slope(Us;) 117 127 107
Level-1(e;;) A3 A3 13
Deviance 486.75 456.97 462.53

Note: PU — Perceived Usefulness; IM — Intrinsic
Motivation; PE — Perceived Ease-of-use; EM —
Extrinsic Motivation.

Figure 4 illustrates the moderating effects of
communication climate and top management support.
Compared with  communication climate, top
management support exhibited a much stronger
moderating effect. At a higher level of top
management support, the relationship between
behavioral intention and actual usage was also stronger.
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—— EMlow —— EMlow —— EMlow
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PE Low Righ

Figure 3 Moderation effects of extrinsic motivation
Table 4. Predicting actual usage

Fixed effects Model 1  Model 2 Model 3 Model 4  Model5
For intercept(Bo;)

intercept(yoo) 3677 367 367 367 366

Org_size(Yo1) .03 .01 .01 .06 .06

CC(v02) 55" 55" -.46 -.45

TMS(Y03) 11277 1127
For Gender(fy;)

intercept(y1o) -.03 -.05 -.05 -.04 -.03
For Age(B)

intercept(yzo) -.10 -.10 -.10 -.09 -10
For Education(fs;)

intercept(ysp) .07 .06 .06 .07 .06
For IN slope(Bs;)

intercept(yso) 767" 767" 767" 757 78"

cC (’Y41) -.02 -.32

TMS (74) 32
Random effects
Intercept(Uy;) 27 257 257 06" 06"
Intention slope(Uy;) .01 .01 .01 .00 .00
Level-1(ej;) .89 .89 .89 .90 .89
Deviance 1085.33 1081.18 1083.78 1058.66 1058.22

Note: TMS — Top Management Support; EM — Extrinsic Motivation; CC — Communication Climate; IN —Intention.
(@) IN*CC (b) IN * TMS

—— CClow —— TVS low
—— CChigh 421 _— TMS high
397

321

AU

375

AU

353 221

Low High Low High
IN IN

Figure 4 Moderation effects of communication climate and top management support
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7. Conclusion and implications

Based on a systems perspective, this study
investigates how the social environment of virtual
collaboration affects employees’ use of mobile social
media. It identifies member environment, group
environment and organization environment in a
hierarchy, and hypothesizes how the major element
in each makes a difference in individual usage. The
findings confirm the interactions between social-level
factors and individual-level psychological processes

in the collaborative use of social information systems.

In particular, extrinsic motivation in the member
environment has a direct impact on behavioral
intention and interacts with its antecedents in
different ways. It is the positive moderator for
intrinsic motivation but the negative moderator for
perceived usefulness. Communication climate in the
group environment only boosts up actual usage,
whereas top management support in the organization
environment had an additional moderating effect to
strengthen the relationship between behavioral
intention and actual usage.

This study has limitations. There is only one
mobile social media platform under investigation,
and all observations used in empirical analyses were
collected from a single country. WeChat is the most
popular mobile app in China, and the sample
gathered excludes certain extraneous factors due to
the differences in technological characteristics and
cultural influences. Yet the generalizability of
specific findings is questionable in terms of whether
the findings can be extended to other settings. In
future studies, observations may be collected from
the users of different mobile social media platforms
(e.g. WhatsApp) in other countries.

Despite the limitations, the findings yield some
interesting theoretical and practical implications.
First of all, the conceptualization of social
environment provides a theoretical framework to
examine user behavior concerning social information
systems. Compared with traditional information
systems, human communicative and collaborative
activities through the mediation and facilitation of
such systems are embedded in social contexts.
Though there is considerable literature about the
impact of organizational climate as the “facilitating
condition” on technological innovation adoption [27],
an information system is mostly treated as an object
to be accepted or rejected. The emergence of social
information systems like mobile social media,
however, brings social environment itself into the
equation. The elements at its different levels affect
not only behavioral intention but also the scope and
frequency of actual usage. This study extends

technology acceptance research by adding another
layer of social environment on top of individual
usage.

At the individual level, behavioral intention is
mostly determined by utilitarian and hedonic
considerations, including perceived usefulness,
perceived ease-of-use and intrinsic motivation. At the
social level, factors like extrinsic motivation,
communication climate and top management support
further condition the whole process from user
perceptions to actual usage.

Compared with perceived usefulness, extrinsic
motivation is closely related to social capital of
virtual collaboration rather than the tool itself. One
participant mentioned in the interview that “The use
of WeChat is helpful for my performance in the team:
I will not miss important updates but rather be
available when others need me.” In this study,
extrinsic motivation is found to suppress the effect of
perceived usefulness with negative moderation. On
the contrary, it positively moderates the relationship
between intrinsic motivation and behavioral intention.
The separation between two types of motivation at
different levels provides additional insights regarding
the interaction between them.

On the other hand, the findings confirm that top
management support moderates the relationship
between behavioral intention and actual usage. One
participant said: “During working hours, | do not feel
nervous using WeChat for job-related issues as it is
encouraged by my supervisors,” and another
mentioned: “Our company regularly organizes
training on WeChat to ensure that everyone can use
the existing and emerging functions.” Once adoption
thresholds are largely removed, it is less a question of
whether employees use WeChat or not, and more of
the extent to which they use it (e.g. frequencies,
occasions, functions).

Similarly, communication climate may make a
difference in the actual usage. A participant said:
“We are always friendly, helpful and professional
when communicating with each other using WeChat.
After all, we are working toward the same goal.
Sometimes, we continue discussions after work”. Yet,
the moderation effect was found insignificant in this
study. One explanation is that there is a lack of
variation in its responses in comparison to top
management support (standard deviations: 0.306 vs.
0.482). For the strength of weak ties, team members
tend to be positive and accommodating in virtual
collaboration. ~ However,  organizations  vary
drastically in their policies regarding WeChat use in
work from backing to prohibition.

From a practical point of view, the findings
provide helpful insights on the best practices
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regarding the utilization of mobile social media in
organizations. Managers should be aware that in
today’s business atmosphere, the use of personal
social information systems like WeChat and
WhatsApp in employees’ work lives is almost
inevitable. Although some studies found that these
systems may bring some negative effects such as
distraction [32, 22], they can become an asset leading
to competitive advantage if the employees are
provided guidance and support in the collaborative
use. Rather than resisting the technology, managers
should have more open attitude and encourage its use
in virtual teamwork, inter-organization coordination
and intra-organization communication.

As the champions for organizational innovations
and strategies, senior managers influence the
behavior of employees through policy making and
resource provision. In particular, they may encourage
work groups and team leaders to build and create
open and constructive communication climate, which
leads to better outcomes of virtual collaboration. In
addition, it is necessary for organizations to give
appropriate incentives to strengthen the external
motivation of employees.

8. Acknowledgments

This research was supported by the Humanities
and Social Science Fund of the Ministry of Education
of China (Grant NO. 13YJA630136).

9. References

[1] P. S. Abril, A. Levin and A. Del Riego, "Blurred
boundaries: Social media privacy and the twenty - first -
century employee"”, American Business Law Journal, 49
(2012), pp. 63-124.

[2] J. Bartels, A. Pruyn, M. De Jong and I. Joustra,
"Multiple organizational identification levels and the
impact of perceived external prestige and communication

climate", Journal of Organizational Behavior, 28 (2007), pp.

173-190.

[3] A. E. Bauman, J. F. Sallis, D. A. Dzewaltowski and N.
Owen, "Toward a better understanding of the influences on
physical activity: the role of determinants, correlates,
causal variables, mediators, moderators, and confounders",
American journal of preventive medicine, 23 (2002), pp. 5-
14.

[4] F. Bertolotti, E. Mattarelli, M. Vignoli and D. M. Macr§
"Exploring the relationship between multiple team
membership and team performance: The role of social
networks and collaborative technology", Research Policy,
44 (2015), pp. 911-924.

[5] T. Bingham and M. Conner, The New Social Learning:
Connect. Collaborate. Work, Association For Talent
Development, Alexandria, VA, 2015.

[6] P. D. Bliese, Within-group agreement, non-
independence, and reliability: Implications for data
aggregation and analysis, in K. J. Klein and S. W. J.
Kozlowski, eds., Multilevel Theory, Research, and Methods
in Organizations: Foundations, Extensions, and New
Directions, Jossey-Bass, San Francisco, CA, 2000, pp.
349-381.

[7]1 W. W. Chin, The partial least squares approach to
structural equation modeling, in G. A. Marcoulides, ed.,
Modern methods for business research, Lawrence Erlbaum
Associates, Mahwah, NJ, 1998, pp. 295-336.

[8] H. K. Cho, M. Trier and E. Kim, "The use of instant
messaging in working relationship development: A case
study", Journal of Computer - Mediated Communication,
10 (2005), pp. 00-00.

[9] J. S. Coleman, Social capital in the creation of human
capital, in R. Cross, A. Parker and L. Sasson, eds.,
Networks in the Knowledge Economy, Oxford University
Press, New York, NY, 2003, pp. 57-81.

[10] F. D. Davis, "Perceived usefulness, perceived ease of
use, and user acceptance of information technology”, MIS
Quarterly, 13 (1989), pp. 319 - 339.

[11] R. M. Davison, C. X. Ou, M. G. Martinsons, A. Y.
Zhao and R. Du, "The communicative ecology of Web 2.0
at work: Social networking in the workspace", Journal of
the Association for Information Science and Technology,
65 (2014), pp. 2035-2047.

[12] E. L. Deci and R. M. Ryan, Self - determination,
Wiley Online Library, 2010.

[13] H. Delerue and M. Vuori, "Exploring uses of social
media in a global corporation”, Journal of Systems and
Information Technology, 14 (2012), pp. 155-170.

[14] Z. Deng, Y. Lu, K K. Wei and J. Zhang,
"Understanding customer satisfaction and loyalty: An
empirical study of mobile instant messages in China",
International journal of information management, 30
(2010), pp. 289-300.

[15] Y. Dittrich and R. Giuffrida, Exploring the role of
instant messaging in a global software development project,
6th IEEE International Conference on Global Software
Engineering (ICGSE), IEEE, 2011, pp. 103-112.

[16] L. Dong, D. Neufeld and C. Higgins, "Top
management  support of enterprise systems
implementations"”, Journal of Information technology, 24
(2009), pp. 55-80.

[17] C. P. Earley and E. Mosakowski, "Creating hybrid
team cultures: An empirical test of transnational team
functioning”, Academy of Management Journal, 43 (2000),
pp. 26-49.

[18] N. Ehsan, E. Mirza and M. Ahmad, Impact of
computer-mediated communication on virtual teams’
performance: An empirical study, International Symposium
on Information Technology (ITSim). IEEE, 2008, pp. 1-8.
[19] N. B. Ellison, C. Steinfield and C. Lampe, "The
benefits of Facebook “friends:” Social capital and college
students’ use of online social network sites", Journal of
Computer - Mediated Communication, 12 (2007), pp.
1143-1168.

Page 2034



[20] M. Granovetter, The strength of weak ties, in R. Cross,
A. Parker and L. Sasson, eds., Networks in the Knowledge
Economy, Oxford University Press, New York, NY, 2003,
pp. 109-129.

[21] M. Granovetter, "The strength of weak ties: A network
theory revisited", Sociological theory (1983), pp. 201-233.

[22] A. Gupta, H. Li and R. Sharda, "Should | send this
message? Understanding the impact of interruptions, social
hierarchy and perceived task complexity on user
performance and perceived workload", Decision Support
Systems, 55 (2013), pp. 135-145.

[23] J. F. Hair, W. C. Black, B. J. Babin, R. E. Anderson
and R. L. Tatham, Multivariate data analysis, Prentice hall
Upper Saddle River, NJ, 1998.

[24] L. Hossain and R. T. Wigand, "ICT enabled virtual
collaboration through trust”, Journal of Computer -
Mediated Communication, 10 (2004), pp. 00-00.

[25] S. L. Jarvenpaa and B. lves, "Executive involvement
and participation in the management of information
technology", MIS quarterly (1991), pp. 205-227.

[26] K. J. Klein and S. W. Kozlowski, "From micro to
meso: Critical steps in conceptualizing and conducting
multilevel research”, Organizational research methods, 3
(2000), pp. 211-236.

[27] K. J. Klein and J. S. Sorra, "The challenge of
innovation implementation”, Academy of management
review, 21 (1996), pp. 1055-1080.

[28] M. K. Lee, C. M. Cheung and Z. Chen, "Acceptance
of Internet-based learning medium: the role of extrinsic and
intrinsic motivation”, Information & management, 42
(2005), pp. 1095-1104.

[29] D. A. Luke, "Multilevel Modeling, Quantitative
Applications in the Social Sciences", London: A sage
university paper series (2004).

[30] W. Luo and Y.-C. Lee, "Examining Customer's
Continuance Intention Toward Mobile IM Service from the
Perspectives of Interaction and Network Externalities"”,
Information, 18 (2015), pp. 51-62.

[31] L. Ma, B.-H. Long, G. Wang, Y.-S. Liu, X. Wang, X.-
T. Zou and Z.-W. Li, From Social to Business: 2017
WeChat User and Business Ecosystem Report, China Tech
Insights, 2017.

[32] C. X. Ou and R. M. Davison, "Interactive or
interruptive? Instant messaging at work", Decision Support
Systems, 52 (2011), pp. 61-72.

[33] C. X. Ou, R. M. Davison and L. H. Wong, "Using
interactive systems for knowledge sharing: The impact of
individual contextual preferences in China", Information &
Management, 53 (2016), pp. 145-156.

[34] C. X. Ou, C. L. Sia and C. K. Hui, "Computer-
mediated communication and social networking tools at
work", Information Technology & People, 26 (2013), pp.
172-190.

[35] P. M. Podsakoff, S. B. MacKenzie, J.-Y. Lee and N. P.
Podsakoff, "Common method biases in behavioral research:
a critical review of the literature and recommended
remedies"”, Journal of applied psychology, 88 (2003), pp.
879.

[36] K. Ramamurthy and G. Premkumar, "Determinants
and outcomes of electronic data interchange diffusion”,
IEEE Transactions on Engineering Management, 42 (1995),
pp. 332-351.

[37] A. Rapp, L. S. Beitelspacher, D. Grewal and D. E.
Hughes, "Understanding social media effects across seller,
retailer, and consumer interactions”, Journal of the
Academy of Marketing Science, 41 (2013), pp. 547-566.

[38] R. Rauniar, G. Rawski, J. Yang and B. Johnson,
"Technology acceptance model (TAM) and social media
usage: an empirical study on Facebook”, Journal of
Enterprise Information Management, 27 (2014), pp. 6-30.

[39] R. M. Ryan and E. L. Deci, "Intrinsic and extrinsic
motivations: Classic definitions and new directions",
Contemporary educational psychology, 25 (2000), pp. 54-
67.

[40] W. Stroebe and B. S. Frey, "Self - interest and
collective action: The economics and psychology of public
goods", British Journal of Social Psychology, 21 (1982), pp.
121-137.

[41] Y. Sun, Y. Fang and K. H. Lim, "Understanding
sustained  participation  in  transactional  virtual
communities”, Decision Support Systems, 53 (2012), pp.
12-22.

[42] Tmtpost, WeChat User Global Report 2015, 2015.

[43] J. J. Trombetta and D. P. Rogers, "Communication
climate, job satisfaction, and organizational commitment
the effects of information adequacy, communication
openness, and decision participation”, Management
Communication Quarterly, 1 (1988), pp. 494-514.

[44] H. Tscherning, A multilevel social network perspective
on IT adoption, in Y. K. Dwivedi, M. R. Wade and S. L.
Schneberger, eds., Information Systems Theory: Explaining
and Predicting Our Digital Society, Springer, New York,
NY, 2012, pp. 409-439.

[45] T. W. Valente, "Social network thresholds in the
diffusion of innovations", Social Networks, 18 (1996), pp.
69-89.

[46] B. Van Den Hooff and J. A. De Ridder, "Knowledge
sharing in context: the influence of organizational
commitment, communication climate and CMC use on
knowledge sharing”, Journal of knowledge management, 8
(2004), pp. 117-130.

[47] H. Van der Heijden, "User acceptance of hedonic
information systems", MIS Quarterly, 28 (2004), pp. 695-
704.

[48] P.-S. Wei and H.-P. Lu, "Why do people play mobile
social games? An examination of network externalities and
of uses and gratifications", Internet Research, 24 (2014), pp.
313-331.

[49] C. Zastrow and K. Kirst-Ashman, Understanding
human behavior and the social environment, Cengage
Learning, 2006.

[50] T. Zhou and Y. Lu, "Examining mobile instant
messaging user loyalty from the perspectives of network
externalities and flow experience”, Computers in Human
Behavior, 27 (2011), pp. 883-889.

Page 2035



