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ABSTRACT
Today, many companies offer a wide choice of IT
tools to support collaboration of local and remote
teams. However, studies show an impediment
introducing these new tools into existing business
processes, and reveal a preference for established
and sometimes even analogue working methods.
Since new IT tools very often are used for the wrong
task, their benefit appears questionable, which
results in user objections. However, this is not due to
technical problems, but because of a missing
behavioural when using communication tools. In this
paper, we address the question whether users are
aware of using communication tools correctly, and
how the existing communication behaviour could
optimized. To face these questions, we analyze the
current behavioral communication code, present an
easy-to-use lean communication theory with a
manual to support each user’s learning process, and
analyze its benefits within a user study. The user
manual
addresses
specific
situation-related
communication challenges, and offers a toolindependent decision process. The goal is to focus on
the user’s needs, and to reduce the ramp-up time for
launching supportive IT tools.
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1. INTRODUCTION
Today’s globally distributed business processes
require additional efforts in the collaboration of
remote team members. People are confronted with
the challenge of an information exchange across
diverging languages, several time zones, and cultural
differences. This results in a complex working
environment with challenges for the involved
persons. The common answer to these challenges is a
launch of dedicated technology to support remote
teamwork. However, the large number of different
tools to ameliorate the existing communication
challenge often becomes an impediment itself,
resulting in a diffuse rejection by the users which is
based on the fear of spending time for learning the
usage of new applications. This is fortified by Decker
et al. [2] within their survey covering 620 companies
in the German industry. The survey analyzes the
potentials and restraints when implementing virtual
reality systems in industrial environments. According
to the survey, the main restraints for implementing
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new systems are high costs, questionable benefit, and
high investment risks. The study also reveals the
missing know-how and the conservative attitude of
associates as important issues. This shows the users’
critical attitude towards new collaboration media
which often is expressed by statements like missing
acquaintance with the technology, no urgent need, or
lack of trust in the technology itself.

2. RELATED WORK
A careful analysis of today’s communication
challenges starts with the individual user. Gibson [4]
considers the human senses as perceptual system,
segregating these senses into the basic orienting, the
auditory, the haptic, the taste-smell, and the visual
system. The next step is to analyze teams and their
interactions. DeSanctis and Gallupe [3] define teams
performing collaborative sessions and decisionmaking as groups of two or more people, which are
responsible for problem detection, its elaboration,
and for creating solutions. These teams may be either
located at the same physical location, or working
together remotely, but are aware of one another and
perceive themselves as part of the team. Johansen [8]
extends this definition of a team and its interactions
by classifying the occurring communication into
synchronous or asynchronous, and local or remote,
spanning a space-time matrix. Lubich [9] classifies
group communication according to its intensity into
the four categories informing, coordinating,
collaborating, and cooperating starting from the
lowest up to the highest level of interaction intensity
and integration. Sauter et al. [12] arrange existing
technological applications into a triangle classifying
these applications along their supportiveness of
communication, cooperation, and coordination.
Hollan and Stornetta [6] argued for a new paradigm
in the development of collaboration tools.
Developers should go beyond the imitation of
physical proximity for remote teams with a focus on
communication solutions which users prefer to apply,
even if they are not physically separated. Instant
messaging is one of the more recent tools that match
this paradigm of beyond being there. Here, Nardi et
al. [11] discuss a concept of outeraction related to the
use of an instant messenger system in a workplace
environment. Other studies analyze the introduction
of instant messaging systems into business
organizations (Muller et al. [10]), their primary use
(Isaacs et al. [7]), and the effects on the
communication (Avrahami and Hudson, [1]).
Herbsleb et al. [5] discuss issues like privacy
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concerns introducing instant messaging in the
workplace.

3. CONTRIBUTION
Based on a vast selection of different tools available
in today’s communication portfolio, users tend to use
their preferred communication tools without
considering intrusiveness or appropriateness to the
current needs. Although the choice for the right
communication tools should depend on the task, its
communication intensity, and the associated
communication channels, many users decide for a
convenient communication tool regardless of the
needs associated with the task. This indicates missing
training in behavioural communication code and
tools selection. Moreover, users are not aware of
using inappropriate tools and thus consider
communication behaviour as obvious and simple. In
this context, we conducted an email survey
addressing 53 companies of the Swiss industry to
assess the usage of existing communication tools and
collaboration technology. The results showed that
many technologies didn’t find their way into
everyday’s business processes yet, are seldom used,
or even unknown (Figure 1). Communication
partners prefer face-to-face meetings if close
interaction is required. Remote collaboration is
mainly used for reviews, voting, or decision-making.
Email is used for asynchronous and remote
collaboration. The most important tools for a
synchronous and remote interaction are telephone
conferences going along with local collaboration
enabled by extensive business travel. Up to 60% of
all interviewed persons have never used other tools
for synchronous collaboration, e.g. instant
messengers, video, or data conferences.

Figure 1 Usage of communication tools out of email
survey in the Swiss industry
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All in all, users tend to choose the most convenient,
even though sometimes inadequate communication
technology, and are unaware of the behavioral
communication code. This code is connected to the
choice of the adequate communication channel
depending on the interpersonal circumstances and the
requirements of the communication tasks. The effort
of companies to launch dedicated technology
solutions leads to a pressure to quickly get
acquainted with the tools and leads inevitably to a
rejection of new media due to missing adaption time,
communication guidelines, and training.
Within this paper, we develop a communication
support that unobtrusively helps the user to choose
the correct communication means, and which can be
used on a daily basis. In order to verify its efficiency,
we conducted a user study with two groups. One
group continued to work in their usual routine, while
the other group’s communication behaviour was
supported by a decision-making tool that had to be
used prior to each communication setup.

3.1. Communication support
Based on the main challenges, e.g. unawareness of
adequate
communication
behavior,
wrong
technology choice, as well as missing adaption time
and guidelines, we concentrate on a basic scheme for
communication. This Lean Communication Theory
(LCT) contains guidelines with the objective of
covering the behavioral code for the standard
business communication. The rules of our LCT
suggest considering the initial phase of
communication as a question of courtesy and
interpersonal etiquette. Thus, the user needs to limit
the intrusiveness to a minimum. After a first contact,
the initial media choice can be extended towards
richer communication channels. We aim at the
support of users selecting the right way of
communication, and thus not only reducing
inconveniences for the counterpart, but also raising
the efficiency of the communication itself. This
scheme bases on the following aspects:

Figure 2 Com-how disk’s urgent side with decision
wheel for known (left) and unknown (right)
counterparts.

The communication scheme is meant as a starting
point for users to analyze their communication
behavior, and to become aware of their
communication decisions. First, the user needs to
segregate between the initialization phase and the
actual problem solving phase. It is unnecessary and
inadequate to start a communication on a channel
with high communication richness, although it might
be necessary during the later problem solving phase.
Our LCT recommends choosing the most nonintrusive tool available to avoid unnecessary
disturbance of the counterpart. Many users however
follow their ingrained communication habits, choose
the most convenient tool, and hereby disrupt the
contacted person’s working process.

 Segregation of communication initialization and
problem solving phase
 Urgency of communication problem
 Familiarity with communication counterpart
 Lowest possible intrusiveness level for
communication initialization
Figure 3 Com-how disk’s uncritical side with decision
wheel for known and unknown counterparts.
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As the process of communication start-up is decided
in parts of a second, and is affected by a user’s
communication habits, the main challenge is to avoid
the communication routine. Thus, we segregated this
process into three decision phases with
corresponding analysis aspects (situation, participant,
and channel analysis) and designed a guideline. This
guideline has been implemented into a physical tool
based on the paradigm of a parking disk and named
com-how disk. The tool represents an object which is
appealing to grab and test in order to break up the
ingrained habits. The disk consists of a steady cage
and a movable rotation disk. The com-how disk is
designed as a tool with a front side related to urgent
communication cases (Figure 2), and a back side for
uncritical communications (Figure 3). Each side has
two small windows, one for known counterparts and
one for unknown communication partners. These
windows free up the view to the turning disk and the
communication tool suggestion on this disk. Same as
with a usual parking disk when turning its wheel, the
content of these windows is changed according to the
position of the wheel. During communication startup, the user first classifies his task according to its
urgency and flips the disk correspondingly. Next, the
user distinguishes between known or unknown
counterparts. Known partners are located on the left
side of the disk. Finally, the user starts with the
choice of the adequate tool to initialize the
communication by turning the wheel of the com-how
disk until he finds the adequate choice. Under a
steady evaluation of the intrusiveness level, he starts
within the green area and adjusts the position of the
wheel until he finds the first convenient tool
suggestion in the tool window.

3.2. User study
Our study focuses on measuring the effect of a
standardized guideline on the communication
behavior and quality. Thus, we analyzed if our LCT
and the design of the com-how disk are able to
improve the users’ communication behaviors and
perception. The final goal is to promote a degressive
communication behavior and to reduce the time until
the benefit of a new IT-system takes effect. The user
study lasted three weeks and covered twenty-seven
subjects (25 male and 2 female) with an age ranging
from 25 to 53 years with a median age of 31 years.
The participants had no prior knowledge about the
LCT and were divided into two groups. Group A was
supported with the com-how disk (13 subjects), while
group B participated without any support (14
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subjects). All participants had a permanent desk
within the institute. We made sure that all the
subjects in the same office were assigned to the same
group. Otherwise, the allocation took place
randomly.
The user study was based on a questionnaire. The
initial part determined the existing infrastructure,
hard- and software, and identified the communication
behavior. We posed questions about the
infrastructure as well as the frequency and
confidence of use. We analyzed preferred and
rejected communication tools, the confidence in
choosing a tool for communication start-up, personal
ratings about urgency levels of communication
issues, personal reaction time on incoming
communications, as well as expected reaction time
on outgoing communications. Furthermore, the
subjects had to read the description of three different
communication issues and decide which tool they
would use for communication start-up under the
predefined conditions.
One challenge we encountered designing the main
questionnaire was the assessment of the disturbance
and intrusiveness level of communications for the
contacted counterparts, as most communication
partners wouldn’t frankly accuse somebody to feel
disturbed by the communication attempt. Thus, we
assessed the intrusiveness level and the degree of
disturbance within separate evaluations. The main
questionnaire was divided into sections for incoming
and for outgoing communications. Both sections
consisted of pages with standard questions containing
date, time, description, and urgency of the problem,
and whether the communication partner was known
or
not. Further
questions
for
incoming
communications covered the used tool, its
appropriateness, the degree of disturbance, and a
choice of possible alternatives. Referring to the
questions about outgoing communications, group B
had to declare the confidence level selecting the tool
for communication start-up. The other questions
were identical for both groups covering an estimation
about the counterpart’s preferred communication
behavior, the chosen tool for communication start-up,
the appropriateness of the selection, and the
counterpart’s disturbance level.
At the start of the user study, participants were
advised to fill out the initial part of the questionnaire.
Then, they were guided through an example for
incoming and outgoing communications. In order to
measure changes over time, we asked the subjects to
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limit their records to a maximum of two events for
incoming
and
two
events
for
outgoing
communications a day. Group A was trained in the
usage of the communication disk and its basic
communication paradigm of choosing always the
correct communication tool (synchronous or
asynchronous tool) and to keep the intrusiveness
level as low as possible. Group A was also told to
follow the proposed tools by the com-how disk for
outgoing communications. As a consequence, we
expected an observable difference in the
communication behavior between the groups. We
also expected that many subjects of group B would
not distinguish between urgent and non-critical
situations and misuse synchronous and asynchronous
communication tools. On the other hand, group A
should differentiate urgent situations from noncritical issues, use an appropriate communication
tool, and consider the intrusiveness.

many of the incoming communications were
compliant with the presented LCT to create a
reference. The result shows that 63.6% of the
incoming communications are compliant with the
LCT (Figure 7). The second bar shows the results to
the question which tool the receivers of the
communication would have preferred. Here, the
compliance with the LCT is 71.5%. The third bar
shows the compliance result for group A (69.9%)
with the knowledge of the LCT, the fourth the results
for group B (72.7%). Surprisingly, group B without
knowing the theory complies a little more with LCT
than group A. Nevertheless, both groups show a
tendency towards the theory compared to the
reference.

4. RESULTS
The results of the initial part of the questionnaire
show the personal communication behavior without
any distinction between the groups. As shown in
Figure 4, users prefer email, personal meetings, and
phone calls. These tools are completely missing
within the results of the rejected tools (Figure 5). The
most unwanted tool is the FAX, followed by written
letters, and SMS. This might be because FAX and
written letters have a time-consuming character,
while for SMS and Instant Messenger (IM) reasons
could be the discomfort or the unawareness of proper
usage of these tools for business communication.
Nevertheless, the evaluation of the confidence using
SMS and IM shows that most participants feel
confident or even very confident using SMS (69.2%)
and IM (70.4%) (see Figure 6). The usage of email
and telephone of course is on a very high confidence
level as expected. Beside these tool-related questions,
we also assessed a general level of confidence
choosing a tool for communication start-up. Results
show that just two participants judge their confidence
level neutral. All others feel confident (18
participants) or even very confident (7 participants).
Within the main questionnaire, first we assessed the
242 recorded incoming communications of both
groups as a whole, since these communications aren’t
dependent on the awareness of the LCT. We
analyzed each communication regarding the urgency,
the chosen communication tool, and if the parties
knew each other. Based on this, we calculated how

Figure 4 Analysis of preferred communication tools with
email, personal meetings and phone calls

Figure 5 Rejected communication tools with FAX,
written letters and SMS as most unwanted tools

Next, we analyzed the results for outgoing
communications. Group A has 122 recorded
outgoing communications with a compliance level to
LCT of 67.2%. Group B has 141 recorded outgoing
communications with a compliance level of 66.7%
(Figure 8).
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Figure 6 Evaluation of confidence levels using different
communication tools

Figure 7 Compliance level of incoming and preferred
ways of communication compared. Extended
with preferred communications for both user
study groups

Figure 8 Compliance level to LCT of outgoing
communications for both user study groups

Both groups reach a higher level than the reference
group of incoming communications with a
compliance level of 63.6%, although the
improvement is small. Nevertheless, the most
disappointing fact is that although the participants of
group A were advised to follow the com-how disk,
many of the outgoing communications differed from
the recommended tools.
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Figure 9 Evaluation of communication tools for outgoing
communications separated by user groups

Therefore, we analyzed the data in more detail
regarding the tool application. Figure 9 shows the
usage of all tools for the outgoing communications
separated along the two user groups. This analysis
confirms the statements of the initial part of the
questionnaire
with
the
three
preferred
communication tools (email, personal meeting, and
telephone). The most evident difference is related to
emails with 20.7% between group A (53.3%) and
group B (32.6%), while the placed phone calls differ
with 17.6% (group A: 17.2%; group B: 34.8%).
There is also a difference of 3.4% between the
groups related to personal meetings: group A
(22.1%) uses them on a more conservative level than
group B (25.5%). For both groups, SMS and IM
cover only a small part of the recorded
communications (6.4%), although a major part of the
participants felt confident in their usage. Group A
preferred to communicate in a more degressive way
and used asynchronous tools (email) instead of
synchronous and intrusive tools like personal
meetings and phone calls.
Next, we restricted the analyzed data to the recorded
outgoing communications in urgent cases with
known counterparts (Figure 10). This restriction
covers
27%
of
the
recorded
outgoing
communications of group A (33 of 122) and 31.9%
of group B (45 of 141). Following the LCT, the
adequate tools would be IM, telephone, and personal
meeting with increasing intrusiveness level. Here,
group A acts in a more degressive way than group B.
In detail, group A uses the email with 30.3%
compared to only 17.8% for group B. In addition,
group A performs 12.1% of the outgoing
communications via IM, while group B only reached
2.2%. Group A uses highly intrusive tools less
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frequently, e.g. phone calls (-15.6%) and personal
meetings (-4.6%).

each other. This data set covers 51.2% of all recorded
incoming communications (124 out of 242), 55.3%
of the incoming communications for group A (57 out
of 103) and 48.2% for group B (67 out of 139).
Figure 12 shows the results for synchronous tools,
which were used for urgent issues, and the results for
asynchronous tools which were used for non-critical
situations. For group A, the personal meeting
exceeds the disturbance level of the telephone, which
is consistent with the LCT.

Figure 10 Chosen communication tools in urgent cases
with known counterparts for both user study
groups

Figure 11 Non-critical communication cases with known
counterparts for both user study groups

Changing towards the analysis of non-critical
communications with known counterparts, the
existing data set covers 57.4% of the communication
for group A (70 of 122) and 41.1% for group B (58
of 141). Although the LCT for this communication
subset suggests using only asynchronous tools like
letter, FAX, email, and SMS, both study groups also
applied synchronous tools (see Figure 11) which are
non-compliant with the LCT. Nevertheless, there is a
more degressive communication for group A with a
usage of asynchronous tools of 58.6% compared to
group B with only 36.2%.
As an analysis of the participants’ sensitization we
switched from the outgoing to the incoming
communications. The focus was laid on the
disturbance factor and the personal feeling about the
appropriateness of the incoming communication. The
disturbance factor is presented for all incoming
communications which are compliant with the LCT
and for which the communication partners know

Figure 12 Disturbance factor of incoming communications
compliant with Lean Communication Theory
and known communication partners

After the study, we asked the participants to fill out a
concluding survey with questions about the personal
communication behavior. One question was the same
as in the initial questionnaire of the study and asked
for the confidence to choose the right communication
tool. Figure 13 shows the results of the initial
questionnaire and the concluding survey. The self
estimation is almost equal for both groups.
The evaluation of the change in the personal
communication behavior after the study (Figure 14)
shows only two participants out of 14 from user
group B, who state a changed communication
behavior. All the others state for neutral (4), no (1),
and not at all (7). On the other side, there are five
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participants of user group A who state a change in
their behavior (2 very much, 3 yes). All others were
neutral (1), no (1), or not at all (6).

in 33.1% of all outgoing communications (groups A
& B). Unfortunately, the analysis about a
communication being compliant with the LCT only
reveals small differences among the two groups. This
is because many users of the group A didn’t follow
the instructions to communicate following the given
guidelines. Here, users often sent emails to known
communication partners in urgent cases, although the
theory proposes to use synchronous communication
means. In particular, group A prefers to use email
instead of using the phone or a personal meeting.
Further, it can be stated that the IM is rarely used to
initialize a communication. The phone and personal
meetings are predominant.

Figure 14 Change in communication behavior after the
user study for both user study groups

Figure 13 Confidence of tool choice: Top: Initial
questionnaire, Bottom: Concluding survey

A similar result is shown in Figure 15 with the results
of the question if the participants choose their
communication tools more consciously after the
study. There are 53.8% of the participants of group A
who declare to choose the tools more consciously
now, compared to 42.9% of group B. There are only
two participants out of 13 of group A, who don’t see
any change. On the other side, there are four
participants out of 14 in group B with this statement.

5. DISCUSSION
The conducted study shows that email, telephone and
personal meetings are tools which are accepted by all
users. It also shows that the participants evaluate
their own skills of choosing the adequate tool for
communication start-up with a high confidence level,
although some users differed from the presented LCT
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Figure 15 Evaluation about the shift towards a higher
consciousness level at communication tool
choice after the user study

The analysis of the disturbance factor showed that
the communication theory’s classification of
communication means fits to reality very well. It can
be noted that group A feels a higher disturbance
when
being
contacted
via
synchronous
communication tools. A possible reason could be that
users do not understand why the other partner was
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waiting until a problem became urgent, and thus
required the use of a synchronous communication
tool. They prefer to solve the problem much earlier
by using asynchronous communication means. In
addition, group A perceived a higher disturbance of
incoming communications which indicates a
sensitization towards unnecessary and inadequate
communication, and thus, a first change in the
communication behavior. This tendency is also
obvious when analyzing the changed communication
behavior and the more conscious selection of
communication means of groups A & B. Here, the
results of group A show a higher change of
communication behavior and a higher consciousness
level in choosing the adequate tool for
communication start-up. Overall, the participants of
group A chose more degressive communication
means by trend, reacted more sensibly to contact via
synchronous communication means, and had the
impression to have sustainably changed their
communication behavior and their selection of
communication tools.

6. CONCLUSION AND OUTLOOK
Our analysis showed that the existing IT tools
support remote collaboration very well. The analysis
revealed shortcomings with the launch and the
acceptance of new collaboration tools. The three
main issues are the unawareness of the adequate
communication behavior, the wrong technology
choice, as well as missing adaption time and
guidelines. The time is not only needed to learn the
technical usage of the particular tool, but also to
become acquainted with the adequate and efficient
use in net-based business processes. In summary, we
propose the following user policy:
 It is recommended to take some seconds for
choosing the adequate communication tool. Even
experienced users often have the wrong choice.
 We noticed an improved willingness of
communication partners, which were contacted
with correct communication means, to solve a
problem right over. Having the wrong
communication means on the other hand often
results in postponing the problem or the answer.
Thus, the additional little time effort prior the
start-up of a communication pays off.
 Increase the user’s responsiveness: Choosing the
correct communication tools typically reduces the
time to set up the communication. Using e.g. a
chat instead of a videoconferencing significantly
reduces the set-up time, since no cameras have to

be adjusted, no lighting conditions have to be
adapted, etc. This time can be efficiently used to
respond to incoming communication within an 1day time frame.
Further research could be to implement the choice of
the adequate tool into software which can be
configured by the intended receiver. The receiver
could determine by which means he would like to be
contacted dependent on the main decision criteria,
e.g. urgency of the issue, degree of familiarity
between
the
communication
partners,
the
intrusiveness level, and the needed response time.
Implementing self-learning algorithms into the
software, it could be possible to automatically choose
the most appropriate communication channel. By
integrating additional information sources (e.g.
automatic absence mails, working hours, time zones,
availability signals in instant messaging programs,
etc.), a tool could allow a comprehensive support to
reach a high communication throughput combined
with a very low intrusiveness level.
To conclude, we want to point out our next steps. By
conducting a user study with a predefined training
scenario, we want to analyze the time needed to
achieve an intuitive handling of a new collaboration
tool. From this, we want to determine a standardized
time which has to be given to the users before the
benefit of the introduced IT system can be evaluated.
Furthermore, we want to elaborate certain training
scenarios to reduce this learning period by focusing
on the user’s needs.
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