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Abstract. In recent decades, the pervasiveness of information and communica‐
tion technologies (ICTs) has changed the communication patterns of the majority
of the Internet users. This phenomenon is further intensified by the popularity of
instant messaging (IM) chat. IM-chat has not only impacted on personal social
communication, but also has significantly changed the way organizations commu‐
nicate internally and externally. This study aims at examining the impact of three
personal level factors on workplace IM uses and the associated communication
satisfaction. Our findings reveal that habit and boundary crossover have positive
impact on workplace IM uses and communication inhibition has a positive influ‐
ence on the relationship between workplace IM uses and the associated commu‐
nication satisfaction. Based on our findings, implications for research and prac‐
tices are discussed.
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1 Introduction

Information and communication technologies (ICTs) had existed in the workplace over
a century. One of the oldest and most popular telecommunication devices, telephone
was introduced to the public in the 1890s. Emails appeared in the business since the
1990s, and more recently, instant messaging (IM) starts to play an important role for
business to communicate internally and externally. Although the concept of instant
messaging has existed since mid-1960s, it does not become ubiquitous until the popu‐
larity of the Internet, especially the emergence of social networking sties.

It is almost undeniable that communication is a very important component in organ‐
ization operations [1–4]. More and more enterprises, including governments, are using
emergent ICTs to create participation, transparency and accountability [5]. Being the
anchoring of regions, governments should understand how ICTs can be used effectively
and efficiently within and beyond the government offices. We believe that internal busi‐
ness process is the base for a government to provide services to her citizens, therefore,
it is important for a government to realize the benefits brought by certain type of ICTs.
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This study aims at studying how ICTs in general, with instant messaging (IM) in
particular, are used in government offices for work-related purposes. We targeted at the
employees working in Macau government offices. Government offices are believed to
have their unique organizational culture, for instant, bureaucratic and conservative
culture. Such culture, first, may not encourage the uses of emergent technologies in their
enterprise telecommunication network. Second, management may have skepticism
toward the fruitfulness of adopting emergent social communication technologies in the
workplace because such kind of technologies is originally designed for social interac‐
tion. Thirdly, the worry about security is another major hurdle. Although governments
may be able to ban the implementation of social communication technologies in the
enterprise network, it is almost impossible to forbid the uses because civil servants are
able to bring their own devices to the workplace. Such BYOD (Bring your own device)
or BYOA (Bring your own apps) phenomenon allows users to perform communication
without the restriction of devices provided by organizations. BYOD phenomenon
encourages IM users to use their own mobile phone to perform personal communication
in the workplace. Furthermore, many instant messaging users have already built up their
habit of using IM tools for social communication and the uses become automatic even
the action is performed in the workplace. To understand the IM workplace uses, IM
habitual uses and the perceived boundary crossover between workplace and social
domains could be the exogenous factors influencing the workplace uses. Furthermore,
we want to examine whether IM uses can encourage communication inhibitors to gain
communication satisfaction through IM uses.

The rest of this paper is structured as follows: first, we describe the building blocks
of our research model and hypotheses, followed by the research method. Findings and
discussion are then presented, and the paper is concluded with implications and future
research direction.

2 Background

Communication is inevitable in any organizations. It involves information collecting,
disseminating, sharing, decision making, coordination and motivation [6]. Communi‐
cation process starts when the message sender encodes the message, transmits it to the
message recipient through a communication channel. The recipient then decodes the
message and provides feedback through the same or other channel [7]. Organizational
communication can be multiple directional – vertical (upward or downward) and lateral.
Robbins and Judge [7] point out the downward communication usually is the message
sent from the superior to assign tasks, explain policies, give instructions, or provide
feedback to the subordinates. Upward communication is mainly reporting to the senior
or seeking clarification. Lateral communication is mainly the collaboration with peers.
Communication in organizations can be verbal, non-verbal (e.g. body language) or
written [7]. In government offices, lateral communication may occur within or beyond
departments, while, cross departmental vertical communication is rare.

Email can be considered as the most important business communications tool since
the 1990s. However, after the first Internet-based free IM, ICQ, was introduced in 1996,
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the daily IM uses has grown dramatically [8, 9]. Although the original design of IM was
for social personal communication, it has now entered the business territories, and is
adopted in many organizations for internal and external communication. Not only for
social interaction, IM has already been widely used in the business environment [10].
IM is a real time communication system, allowing two or more people to communicate
with test, audio, video or file transfer. Because of its low cost and high reward attributes,
IM has grown significantly popular in business [11]. Its real time communication and
online presence further promotes its uses by greatly reducing the time for communication
because instant reaction can be expected [12]. In addition, its emoticons can reduce the
negligence of facial cues and be able to show friendliness as if the communication is
performed F2F [8]. IM also provides a soundless communication channel for co-workers
to communicate without the notice of other colleagues [11]. Although IM is almost
universally accepted as one major communication medium in the business world, it may
not be the case in government offices. In a bureaucratic and conservation environment,
IM may still be considered as an informal communication tool and should not be used
for official purposes. Despite the bright sides of using IM in the workplace, the draw‐
backs which catch the management’s attention include: the not-organized messaging
will increase the communication loads, the increase of polychromic communication,
and IM provides a seedbed for hackers and virus attack.

2.1 Habit

Habit is a learning process [13, 14] and a practice of the prior behavior [14]. For any
habitual reaction, it is not necessary for an individual to exert much effort for that action
or behavior. The higher the proficiency of mastering that behavior, the higher it becomes
automatic. Repeating actions will result in habit [15] and the majority of habitual behavior
is efficient, effortless, unconsciousness [15] and sometimes cannot be controlled [16].

Habit in using information systems is defined as “the extent to which people tend to
perform behavior (use IS) automatically because of learning” [13]. We believe that the
majority of Internet users, especially the younger generations, would have already built
up their habit of using IM for social communication purposes. To understand how instant
messaging is used in government offices, it is essential for us to know whether habitual
IM uses will encourage civil servant to bring IM to the workplace for work-related
purposes. We, therefore, hypothesize,

H1: The higher the habitual uses of instant messaging in the social environment, the
higher the uses of instant messaging in the workplace.

2.2 Perceived Boundary

Boundary theory helps to explain how an individual switches across the boundary
between the workplace and the family and manage a balance between work and family
lives [17]. Boundary permeability allows an employee to perform other role or behavior
in the workplace [18], for example, an employee is able to accept personal calls and visits
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in his workplace [19, p. 474]. Boundary permeability helps employees to manage their
time between work and social (including family) domains, resulting in the increase of the
quality of life [20]. If an individual has more power on controlling his own work, his
intention to leave, work/family conflict and depression will be decreased as well [21].

Instant messaging can increase the boundary permeability between work and social
domains because individuals can easily communicate with anyone if they have brought
their own devices. Senarathne and his colleagues [22] find that if ICT uses in organiza‐
tion is effective, the uses in social environment is effective as well, and vice versa. We,
therefore, believe that IM, besides being used for social interaction, can also be a good
tool being used in the workplace for work-related purposes. Although Avrahami and
Hudson [10] find that communication patterns in workplace and non-work environment
has significant differences, we think that such uses will contribute to increase the
harmony of the domains shifting. To understand how civil servants bring social-oriented
IM to the government offices for work-related purposes, we hypothesizes,

H2: The higher the crossover between workplace and non-work, the higher uses of
instant messaging in the workplace.

2.3 Instant Messaging Uses and Communication Satisfaction

Workplace communication plays an important role in influencing employee productivity
and workplace satisfaction [23]. Gregson [24] finds that communication satisfaction has
impact on overall job satisfaction because better communication brings need satisfac‐
tion, expectation fulfillment and decreases uncertainty. Better communication helps to
increase knowledge management, more accurate prediction, understanding better the
environment and resulting in the reduction of uncertainty [25]. Clampitt and Downs [26]
also point out that the higher the communication effectiveness, the lower complaints and
absenteeism happened in the workplace. Flanagin [27] highlights the positive relation‐
ship between interpersonal relationship with IM and evidence IM users are more satisfied
while carrying on multiple simultaneous conversation. Therefore, we hypothesize,

H3: The higher the uses of instant messaging, the higher the communication satisfac‐
tion in the workplace.

2.4 Spiral of Silence

When individuals sense that their opinions are the majority within a group, they tend to
voice out their opinions. On the contrary, people tend to hide their opinions if they sense
that their opinions are at the side of the minority [28]. Individuals rely on their quasi-
statistical organ to sense the climate of opinion to see whether their opinion is on the
majority or the minority side, so as to decide whether they voice out or suppress their
ideas [28, 29]. When an individual sense his opinion is at the minority side, he will
further hide his own opinions which result in the deeper he falls into the spiral of silence
(SoS) [29]. One of the reasons people keep silence in the group is the fear of being
isolated [30] or considered as aliens [31].
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With the willingness to self-censor [30], individual will measure the climate of
opinion to decide whether to voice out. Self-censorship does not imply obedient to the
majority, just keep quiet to protect them from being isolated. However, even when an
individual’s opinion sinks to the bottom of the spiral, it doesn’t imply they give up their
own belief, they just don’t want to express the ideas publicly [28]. Although keeping
silence may lead to the reduction of conflict and increase seeming harmony, it is not
health to the overall benefit. In the working environment, silence can be the symptom
of low employee morale. Liu and Fahmy [32] find that individuals tend to voice out their
own ideas in the online environment compare to offline situation. We believe that IM
provides a good channel for civil servants to express their ideas to their friends in a safer
way without being noticed by the third person in the workplace, which ultimately will
increase the communication satisfaction with IM, we therefore, hypothesize,

H4: The relation between IM uses in the workplace and communication satisfaction
will be stronger for communication inhibitor than non-inhibitor.

3 Research Method

Our research model was tested with a sample of civil servants working in multiple Macau
government offices. The Macau SAR is one of the special administrative regions of the
People’s Republic of China. There are around 30,000 civil servants working in the 81
Macau government offices (source: 2013 MSAR Public Administration Human
Resource Report).

3.1 Data Collection

Data were collected from respondents through paper-based and online questionnaires.
A referral sample was used through the connection of one of the authors. Paper-based
questionnaires were sent through the chain of our acquaintance and the online one was
posted to several social networking sites to invite Macau civil servants to participate.

3.2 Measures

Our questionnaire items were mostly adopted from established measures from prior
studies. All constructs were measured with at least two items by a five-point Likert scale,
ranging from strongly disagree (1) to strongly agree (5). Habit items were adopted from
[13] scale with SmartPLS composite reliability (CR) of the items of 0.8733; Perceived
Boundary crossover items came from [21] and Work-related IM uses in the workplace
were adopted from [21, 33] with CR of the items 0.8504 and 0.8235 respectively. The
SoS items had been measured in [30]. Composite reliability of the items is 0.7508. IM-
based communication satisfaction items came from [34] and [35] with CR of 0.8733.
In addition, the outer loading of almost all variables are all above 0.707, with one SoS
item scores 0.5605 and one Work-related IM uses 0.6101. The AVE values of all
constructs are between 0.6006 and 0.7753. Since all AVE values are higher than 0.5,
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convergent validity are guaranteed. Furthermore, the AVE values are all higher than the
latent variable correlation with other variables, discriminant validity is also confirmed.

3.3 Sample Profile

A total of 141 valid questionnaires were collected, with 106 paper-based and 35 online.
Response rate of paper-based questionnaires (excluded invalid ones) was 85 %. It is not
possible for us to get the response rate of the online questionnaires because the link was
posted to different social networking sites and the click rate could not be obtained.
Among the respondents, 56.7 % was male and 43.3 % was female. Almost 80 % of the
respondents had an education level of university or above. Around 48 % of the respond‐
ents had more than 10 years working experience in the government offices.

4 Data Analysis and Results

To perform the path analysis of our research model, with moderating and mediating
effect being measured, we adopted Structural Equation Modeling (SEM) technique. We
used SmartPLS 2.0 to test our research model. The results of the measurement model
have been discussed in the previous section. Figure 1 shows the results of the hypothe‐
sized structural model test. All hypotheses are supported. The R2 value demonstrates
that the model explains 24.9 % of the variance in IM-based Communication satisfaction.
The results of the structural model will be explained in the following section.
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Fig. 1. Results of the proposed research model

5 Discussion and Conclusion

The objective of our study is to explain the impact of three individual level variables,
namely habit, perceived boundary crossover, and SoS, on IM-based communication
satisfaction. First, we consider habit and perceived boundary crossover as two inde‐
pendent variables and examine whether they have impact on workplace work-related
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IM uses. Results show that these two independent variables have positive impact on the
mediating variable, with habit stronger than perceived boundary crossover. Instant
messaging has been widely used by the majority of mobile device users and many of
them have already built up the habit of using this tool for daily communication. There‐
fore, it is not surprise that Macau civil servants also have built up similar habit and carry
this habit to the workplace of using IM for work-related communication. However, from
the responses, we find that 54 % of the respondents mentioned there was less than 20 %
of their IM content was job-related. It implies that although IM is used in the workplace
for communication, the communication was still mainly social-oriented. The proportion
of work-related content was comparatively very small.

Bring-your-own-device (BYOD) or bring-your-own-application (BYOA) phenom‐
enon strengthens the flexibility and permeability of the boundary between work and non-
work domains. Although it is not officially mentioned that Macau civil servants are
allowed to use their own mobile devices in the workplace, mobile devices uses are not
banned. Almost all of this group of public servants can use their own devices for external
and internal communication. Because of BYOD and BYOA, the boundary permeability
greatly allows government office workers to switch their roles between work and non-
work domains.

Although both path coefficients are significant, the R2 value of workplace work-
related IM uses is relatively low. There are many possible explanations. First, the nature
of tasks assigned influences the use of IM in the workplace. IM is good for quick inter‐
action, so, when the tasks are relatively simple, IM is one of the best choices. However,
when the tasks are complicated and need detail explanation, other communication tools,
such as F2F or telephone, will be more appropriate. Second, the immediate workplace
objective norms play an important role in influencing IM uses. Although IM is an
efficient communication tool, it is still perceived as mainly for social interaction, espe‐
cially in a conservative and bureaucratic working environment. Thirdly, using self-
owned mobile device may give an impression to the senior that the communication is
mainly personal. Fourthly, the degree of boundary crossover directions between work
and non-work domains differs. We infer that the civil servants tend to bring their social
roles to the workplace and perform social interaction with IM.

The support of H3 reveals an important message. When an individual has already
used IM for their social interaction and brings it to the workplace for work-related
purposes, the use of IM requires almost no effort to them. Communicating with own
device and using a familiar tool for communication may also imply communication
effect can be optimal. Finally, IM provides a very efficient and effective channel for
employees to seek help from their peers without the notice of others. Quick answers to
questions would result in a quick job completion. All of the above provide explanations
to why workplace work-related IM uses has a positive relationship with IM-based
communication satisfaction. This message is important because communication satis‐
faction is positively related to job satisfaction [24] and negatively related to complaints,
absenteeism and turnover [26].

According to the spiral of silence theory, an individual falls in the spiral of silence
is not necessary a person who is afraid of expressing himself in front of others [29].
When an individual senses that his idea is in the minority side, being afraid of breaking
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the harmonious atmosphere and therefore be isolated [30], he will swallow his words
and remains silence. The more he swallows his words, the higher degree he perceives
himself as the minority and then to the lower the bottom of the spiral he is sinking. With
IM, his ideas may have an outlet to be released to the persons this individual trusts. Fear
of being isolated may be reduced accordingly. When his ideas are agreed by more people,
this individual may rise in the spiral of silence. When it comes to the situation that a lot
of people accept his ideas, his ideas may become the majority, and he may have the
confidence to voice out his opinions. Based on this logic, we believe that IM can increase
the level of an individual’s voice being heard, and therefore, is able to increase the
communication satisfaction. The support of H4 reveals that IM is one of the potential
vehicles to promote balance of an office’s various opinions.

In most government offices, bureaucracy is not uncommon. Individuals tend to keep
silence so as not to break the harmony. Discussing about different opinions and heard
by other colleagues may create disturbance in the office. But, if agreement has been
made through IM conversations, individuals will have more confidence to voice out
because support has already gained. For communication inhibitors, using IM in the
offices would therefore increase higher communication satisfaction.

6 Implications and Future Research

The contribution of this study is two-folded. Theoretically, this study integrates spiral
of silence theory into the explanation of IT-based communication effectiveness. Prac‐
tically, this study provides evidences to the government that allowing social communi‐
cation tools in the workplace will increase employee communication satisfaction and
ultimately will bring higher productivity to the government. Since it is difficult for any
organizations to ban IM uses in the workplace, governments should impose policies to
regulate the uses so as to grasp the benefits brought by this emergent technology.

To keep the model parsimonious, we only include the factors of habit and the boun‐
dary crossover as independent variables. However, the R2 of workplace work-related
IM uses demonstrates that there should be other uncontrolled variables influencing this
mediating variable. Possible constructs are nature of assigned tasks or immediate work‐
place objective norms. Our future research aims at considering more group level and
organizational level factors in influencing workplace IM uses. The second limitation
comes to the referral sampling. Due to the nature of referral, respondents might share
similar traits and behavior characteristics because they were recruited by the chain of
friends. Finally, to further increase the external generalization of the research result,
employees working in other nations’ government office will be our research targets.
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