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Abstract. In an increasingly faster paced innovative world, maintaining the ability to innovate in spite of an aging work force
will become every company’s strongest leverage for success. Tapping the latent knowledge resources and creativity of over-
looked employees and persisting crucial information for business conduct are promising results for social networking sites
(SNS) in a working context. Usability and usefulness are exponential factors in creating a successful SNS. In order to make a
SNS usable for a heterogeneous user group, analyses of user diversity in regard to social media need to be done. Furthermore
differences in communication medium and frequency in regard to age, content, hierarchy position, departmental thresholds and
company size need to be analyzed. For analysis purposes both qualitative and quantitative research methods were applied.

Strong effects of age and communication content were found in survey with 194 participants.
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1. Introduction

The feeling of connection is a core human need
[14]. All major recent technological advancements,
that redefined human living, improved human con-
nectivity. The Internet connected people and infor-
mation throughout the globe. The mobile phone al-
lowed people to be connected everywhere and any-
time. Being available and connected became an es-
sential standard in the private and commercial sector
[10]. These technologies arose from commercial re-
quirements for an ever-increasing speed in infor-
mation interchange and business processes. The per-
sonal need for connecting with your peers in the pri-
vate sector, gave rise to highly successful social net-
work technologies such as Myspace, Facebook, Twit-
ter and others [9]. These allow people to be connect-
ed with and informed about the daily affairs of their
friends independently of their whereabouts and time
of day. New styles of communication became present
and permeated massively into the work environment.

*

Corresponding author. E-mail: calero-valdez@humtec.rwth-aachen.de

Globalization, opening of markets and offshore
production shifted the focus of key business efforts in
the leading industrial nations from production over to
innovation and information exchange. Utilization of
innovative and informative potential became critical
factors for success, sustainability and competitive
capacity of all major businesses [17]. This change is
accompanied with fundamental changes in labor
market abroad and employment biographies. Project
work, short-term contracting, temporary employment,
parental leave, retirement of baby boomers and the
looming skills shortage require faster allocation of
resources, conservation of business critical infor-
mation and training of employees to ensure business
competitiveness [4]. To face challenges like flexible
working hours and international business relation-
ships, supportive technologies will have to be im-
plemented in the work environment.

The approach of social networking sites like Face-
book can be facilitated to support communication and
storage of knowledge within companies [11]. In or-
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der to transfer the social network approach to the
business context certain criteria have to be met in
order to establish a flourishing community with ac-
tive participants that benefit company innovation
potential. Direct translation from public social net-
working sites to the work context might not be feasi-
ble, due to the specific character of the work context.
Issues like privacy, control, functional scope and
relationship topology possibly differ from those in
private social networks in addition to different pur-
poses of use [16].

1.1. Usefulness of Social Networks

Social networking sites depend heavily on user
content and user participation, since they only pro-
vide computerized means of communication and in-
formation storage. In order to be useful for each indi-
vidual user, SNSs need to attract all relevant users on
a regular basis and persuade users into contributing
to the network by sharing information and interacting
with other users.

A SNSs’ attractiveness to users should relate to the
value of the network to the individual user. Metcalf’s
law [1] states that the value of a network is equal to
the square of the number of connected users (i.e. the
amount of all possible connections). Additionally
Reed’s law [12], which recognizes formation of sub-
groups within a network, even goes as far as to as-
sume an exponential utility in relation to connected
users. Although the human brains’ capacity to handle
relationships (i.e. approximately 150 connections)
[12, 13] is probably the strongest limiting factor of a
network’s utility, each individual missing from a
possible sub-network network limits the utility of the
given network by a factor determined by both size of
the network and value of the missing user.

Applying this to the working context, where the
biggest possible user base is the total amount of em-
ployees plus the amount of possible customers, leads
to the conclusion, that especially in small companies,
every employee’s participation is required for the
network to flourish.

From the perspective of knowledge generation the
SNS’s value does not only depend on user’s per-
ceived utility of the network, but also on actual gen-
eration of knowledge both qualitatively and quantita-
tively. Larger networks decrease the level of com-
monality, reducing the level of collective intelligence
to the level of the least common denominator of all
users [15].

Allowing users to form sub-networks for special
interests can counterbalance this. These sub-networks
of like-mindedness increase the quality of communi-
cation within but are also detrimental to generation of
new ideas, which benefit from having non-familiar
ideas from group outsiders thus profiting from user
heterogeneity.

In constructing a model of a SNS with different
aspects of connectedness of users in mind, utility and
attractiveness to the user can vary. It is important that
the SNS is able to represent structures that relate to
actual human connectedness (e.g. friendships) as well
as work environment constraints (e.g. hierarchy) and
knowledge generation beneficiary constructs (e.g.
SIGs). All this needs to be done with a level of gran-
ularity that maximizes information interchange with-
in and between groups but also SNS attractiveness
and utility. This should allow a high level of motiva-
tion to use and contribute to the SNS.

1.2. Paradigms of collaboration analysis

The construction of a model used for creating a
SNS strongly influences the SNSs capability to con-
nect users, store information and enable creation of
new knowledge. Different perspectives will lead to
different interfaces, which will themselves lead to
different workflows. Therefore it is important to keep
in mind which paradigms are used for modeling
analysis.

Resnyansky [15] stated three different paradigms
by which collaboration technology can be analyzed.

The Network paradigm focuses on how users are
connected with each other. Its key issues are Identity,
Security and Trust. Users have a unique online iden-
tity, which is only usable by the rightful owner,
which allows for a high degree of trust between con-
nected users. This constitutes a strictly infrastructural
view of social networking and does not focus on con-
tent (or medium).

The Communication paradigm focuses on the in-
teractions that take place within a social network. Its
key issue is tracking participants’ contribution to the
overall success of the collaboration. Users exchange
documents, which they collaboratively compose.
This medium centered approach leads to develop-
ment of collaboration software that creates shared
mutual change-awareness for its users.

The Production paradigm focuses on a transfor-
mation of the collaborative entity by analyzing users
needs, concerns and behavior at the workplace. Its
key issues are situational awareness, social order and
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heterogeneity synergy. It leads to creating a stream-
lined workflow as a form of allowing users to express
themselves in regard to their needs and concerns
within a given situational context. This shaping of
workflow allows participation of non-experts and
thus benefits by leveraging synergetic effects of user
heterogeneity. At the same time it allows manage-
ment by the social order of recognized individual
competence such as experts or organizational hierar-
chy. This approach includes both medium and infra-
structure.

In order to create successful SNS for the work-
place all aspects of the three different paradigms
need to be considered. A thorough analysis of organ-
izational communication structures, contend and me-
dium of communication, and users needs is important
for planning a future SNS.

1.3. Social network as an active participant

In a successful application of a SNS the used plat-
form is not only a means of infrastructure or work-
flow streamlining, but also an active participant in
the knowledge creation process [15]. It supports the
users by not only allowing sharing of digital but also
conceptual resources. It allows collaboration of het-
erogeneous user groups with asymmetrical relation-
ships, needs and wants as well as different levels of
expert knowledge. The SNS needs to convey an emo-
tional translation of knowledge by collaborative
knowing to ensure high acceptance on behalf of the
users.

2. Method

In order to create a suitable social networking site
for the work environment it is essential to include the
users into the development process. Initially two as-
pects need further investigation to guarantee a suc-
cessful rollout:

1. Usage of Social Media in the workforce

2.  Communication structures in business con-

texts

To ensure a broad and deep insight into these as-
pects, both qualitative and quantitative methods were
applied. At first focus groups were conducted with a
total ten participants to generate preliminary results
for the construction of a follow-up questionnaire.
Main aspects of the focus group were: (1) How do
differences between age groups, gender, technical
expertise, social media adaption regard to social net-

working. (2) How does user diversity regard to dif-
ferences in business conduct, hierarchy, communica-
tion formality, communication medium and flow of
information.

In a second step the results of the focus groups
were used to create a questionnaire to verify the find-
ings quantitatively. Fifty participants were acquired
to take part in this study. As independent variables
demographic data was chosen (i.e. age, gender) as
well as technical expertise and social media adoption.
These were measured in a six-point-Likert scale and
then assigned to two different groups (high vs. low
expertise/level of adoption). As dependent variables
(1) Perceived Ease of Use/Usefulness, usage con-
text/frequency of different social networks were as-
sessed, as well as (2) communication frequency, me-
dium, content, hierarchy and departmental transgres-
sion were assessed.

2.1. Focus Groups

In order to explore hypotheses about social net-
working effects on communication focus groups
were conducted prior to the questionnaire survey.
Based on the qualitative results from this focus group
hypotheses and survey questions were designed.

2.1.1. Focus group setup

Two focus groups were conducted. In both focus
groups participants were addressed through social
networks of students and researchers participating in
the focus group. The participants were chosen with a
focus on age diversity and IT-based work was chosen
in order to obtain helpful input for further research.
The focus groups each took about 90 minutes fo-
cused users’ social media adaption, technical exper-
tise and how the participants used IT in their every-
day lives and at work. Additionally questions regard-
ing feature wishes for a future social networks in the
work environment were asked along with perceived
benefits or risks of this features.

The focus group participants were in both cases a
group of two students (mid twenties, male and fe-
male), two younger members of the workforce (in
their 30ies, male and female) and an older member of
the workforce (mid-fifties, male).

2.1.2. Results of the focus group

The focus groups revealed that users differ strong-
ly in their usage patterns of social networks. Being a
heavy user of one social network, does not translate
to being a general heavy user of social networks. All
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participants who work in IT related jobs have used
both social networks and knowledge management
systems in their jobs and had reported a rather mixed
acceptance of the used technology. While private
usage of SNS like Facebook was widely accepted,
similar concepts at work were mostly rejected.

A picture of a few heavy contributors during
launch-phase and lots of passive consumers during
the first few weeks of the SNS leading to fewer and
fewer active participation and a lot of unmaintained
pages emerged. Only if the company enforced a
strong policy usage was stable but nonetheless con-
sidered cumbersome. Participants who worked for
bigger companies reported higher acceptance of SNS.

Only one participant reported a high acceptance of
a Wiki-System. It is in use at her students’ union ex-
ecutive committee in which she participated without
pay. This supports the hypothesis that voluntariness
of use [2, 5] strongly effects acceptance of SNS.

Another aspect that emerged is that certain types
of media (chat, email, phone) were only used in cer-
tain situational contexts. Usage barriers were mostly
the feeling of being observed, fear of control of pri-
vate communication and bad usability and workflow
integration. Features requests like active support dur-
ing workflow were also mentioned.

2.2. Questionnaire

The questionnaire study was conducted with an
online survey system (surveymonkey.com). The
online questionnaire was sent through email to both a
preselected target audience (companies with IT
background, software engineering, university de-
partments, banking) as well as open questionnaire
posted to social media related forums/twitter (reply
rates were equal +-5). Time required to answer the
complete questionnaire was on average 15 minutes.
The questionnaire was designed in order to answer
the questions that came up during the focus groups.

2.2.1. Independent variables

As independent variables different demographic
data were collected. Participants gender, age, educa-
tion were assessed as well as private social media
usage and behavior. Typical SNS were used, that are
familiar to a German audience (Facebook, meinVZ,
myspace, Twitter). For these SNS usage frequency
was assessed with a five-point-Likert scale (Usage-
Frequency (UF) Scale: 1 = daily, 2 = several times a
week, 3 =several times a month, 4 = rarer, 5 = never).

For deeper insights, the amount of relationships on
the favorite SNS was also measured.

In order to keep the methodology similar to earlier
research [3, 7, 8] perceived locus of control over
technology was assessed using eight questions on a
six-point-Likert scale (range: 8-48, Cronbach’s Al-
pha=91). Additionally several key factors regarding
the participants employer were asked (company size,
position within company).

2.2.2. Dependent variables

As dependent variables different communications
behaviors and media were assessed. It was asked
what type of medium (vis-a-vis/face to face, phone,
mobile phone, email, text-messaging, instant mes-
senger, SNS) was used in what circumstances (pri-
vate / business, with customers, inter- / intradepart-
mental and cross-hierarchy) and how often they were
used on a five-point-Likert scale (see above for UF
scale).

2.2.3. Participants

The participants for the questionnaire were
reached by sending email-invitations to previously
selected possible participants. Most of them were
chosen for their work background. The URL for the
online-survey was posted on social networks addi-
tionally. In the questionnaire study 194 participants
took part, of which 97 were male and 97 were female.

The average age (see Figure 1) of the participants
was 31.9 years (SD=9.9, range = 17 - 66 years) with
males being slightly older (Me=33.2 SDy,e=10.5)
than females (Mgemae=30.7 SDgemae=9.5). Age
showed a bimodal distribution, probably due to the
way of acquiring participants through personal net-
works of the involved researchers (peers and parents).

40

" male
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17-20 21-25 2630 31-35 36-40 41-45 46-50 51-55 56-60 6l
Fig. 1: Age distribution histogram for both genders showing a
slightly bimodal distribution.

The biggest group of participants had already fin-
ished their university education (45.9%) or even fin-
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ished a doctoral degree (1.5%). A large majority of
the participants finished their school education
(38.7 %) but the smallest amount of participants were
either industrially trained (10.8%) or still in their
school education (3.1%). No significant effect of
gender on education was found in this sample
(2(194)=0.48 p=.63). Correlation analysis shows that
age is correlated with a higher position in the compa-
ny (r=39, p<.01) and also company size (r=.17,
p<.01), which is expected, since people climb the
hierarchy as they get older.
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Fig. 2: Male and female KUT scores histogram.

When looking at the participants self reported lo-
cus of control over technology (KUT) males
(M=40.08, SE=0.62) reported significantly higher
feeling of control than females (M=33.04, SE=0.72).
t(174)=7.38, p<.001, r=.49 (see Figure 2). Age and
KUT did not correlate (r=-.03).

3. Results

The results were analyzed using #-Tests, one way
ANOVAs, bivariate correlations and multivariate
analysis of variance with a level of significance set at
5%. For correlational analysis Spearman’s rho was
used.

3.1. Social media behavior

In regard to social media adoption Facebook was
the social networking site that was used most fre-
quently in comparison to meinVZ, myspace and
Twitter (Mracebook=2-37 SDracebook=1-72, Meinvz=4.21
SDmeinVZ=1~159 1\/Imyspace=4'91 SDmyspace=~59a MTwit—
ter=4.79 SDryine=0.82). It was also only SNS that
showed a difference in mean of usage frequency be-
tween genders. Males use Facebook less frequently
(M=2.69 SE=0.02) than females (M=2.06 SE=0.17),
#(187)=2.54, p<.05, r=.18. But the effect is too small

for the sample size to be considered a genuine effect.
Age correlates negatively with usage frequency of
Facebook (r=.68, p<.01), showing that social media
are predominately used by younger adults.
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Fig. 3: Number of “Friendship” relationships on the user’s favored
SNS in regard to gender.

The amount of people that you are connected with
on a SNS is equal for both sexes (t(170)=0.74 p=.46,
see Figure 3). Something that differed between gen-
ders is the proportion of which the users interacts
with both online and offline on a regular basis. Males
mostly report that that they talk to only 10% of their
connected users both offline and online, while fe-
males report that they interact with approximately
25% of their connected friends (see Figure 4, online-
interaction: #(168)=-3.05 p<.01, offline-interaction:
#(170)=-2.10 p<.05).
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Fig. 4: Histogram of relative amount in regard to total connections
of actual interaction both online and offline for both genders.

Correlation analysis shows that the amount of rela-
tionships correlates negatively with age (r=-.58
p<.01), positively with a high feeling of control over
technology (r=.19, p<.05), highly with usage fre-
quency of Facebook (r=-.61, p<.01) and highly with
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the people that a user actually interacts with online
(r=-25, p<.01).

3.2. Workspace communication

Different media are used differently by both gen-
ders in different contexts. Seven media were sur-
veyed: Vis-a-vis communication, calling on a land-
line phone, calling on a mobile phone, texting on a
mobile phone, sending email, using an instant mes-
senger and using a SNS for communication. Ten dif-
ferent scenarios were assessed in the survey: Com-
munication with...

1. Customers

2. Colleagues that you don’t consider your

friends about business topics

3. Colleagues that are your friends about busi-

ness topics

4. Colleagues that are your friends about private

topics

5. Friends about private topics at the workplace
6. Members of your department

7. Members of other departments

8. Subordinates

9. Superiors

1

0. Customers (how the participant thinks every-
body else communicates with customers).
They were ranked on a five-point-Likert scale (see
above for UF-Scale). Plotting theses values shows,
that communication mostly differs when you have
friendly relationships or personal matters to discuss.
Figure 5 shows that business related communica-
tion mostly relies on email, phone or vis-4-vis com-
munication. Vis-4-vis communication is especially
important in intra-departmental communication.

SNS

M
email
texting
mobile
phone

vis-a-vis |

0% 20% 40% 60% 80%  100%

Fig. 5: Scenario 1 - Communication with customers (darker shade
means heavier use of this medium). This graph is highly similar to
those graphs of scenarios 2, 6 (heavier use of vis-a-vis), 7, 8, 9, 10.

As soon as friendly relationships are part of the
communication other media are also used more heav-

ily. Especially SNS, IM, texting become more im-
portant (see Figure 6) independently of the content of
the conversation (business or private matters).

Correlation analysis shows (see Appendix for cor-
relation tables) that age, company size and position in
hierarchy have an impact on what medium is used for
communication. The older a participant is the less
likely will he use SNS in all but one scenario (see
Table 1, r > 0).

SNS

M
email
texting
mobile
phone

vis-a-vis

0% 20% 40% 60% 80%  100%

Fig. 6: Scenario 3 — Communication with colleagues that are your
friends (darker shade means heavier use of this medium). This
graph is highly similar to those graphs of scenario 4, 5 (lighter use
of vis-a-vis).

Especially using mobile phones, texting, emailing
or using an instant messenger is less often used by
older users in private contexts. If the company is big-
ger users will be less likely to participate in commu-
nication through texting, IM and SNS, and have less
communication about private topics.

Interestingly KUT showed no correlation with any
usage frequency of all media in any context. This
was not expected as the level of technical self-
confidence is well documented as a major facilitator
and obstructer, respectively, on all kinds of technolo-
gy handling [6, 18].

4. Discussion

Differences in usage behavior are essential to be
incorporated into designing a SNS for the work envi-
ronment. Also, user preferences regarding their fa-
vorite electronic media Preferred media should be
included into different workflows to enable a seam-
less non-obtrusive workflow. Since they appear fre-
quently in all workflows especially email and phone
need an easy to reach implementation, like a “call
now” function included on a persons profile page,
which connects to a companies phone system and
automatically places a call.
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Older users are rather unfamiliar with using social
networking sites, Instant Messengers and texting on
mobile phones. Therefore these functions should be
looked into more deeply to understand why older
users refrain from using them. If they turn out to be
very useful from a perspective of younger users to
their workflow (e.g. asynchronicity of instant mes-
sengers), interface redesign or integration into other
media workflows should be considered to make them
more usable to older users. Surprisingly KUT
showed no influence on media usage in any context.
On the base of the present data we cannot explain the
missing link in this study. The use of social media
could possibly be driven by different using motives
in comparison to conventional ICT technology. One
could speculate that using motives of social networks
are more influenced by social needs and communica-
tion wishes that are stronger than the perception of
using a technology. Further research is required.

Formality of communication increases as the com-
panies become larger. This is especially true, when
communication happens between subordinates and
superiors. A SNS should allow formalized communi-
cation in order to incorporate the need of formality
between departments and hierarchical borders.

Dunbar’s number seems to reflect the average size
of people’s networks on their favorite SNS, although
they actively interact with only between 10-25% of
this number. The biggest influence on the number of
relationships was the participant’s age but also KUT
showed an influence on amount of relationships.

The results in general show that it is useful to re-
spect user differences in development of social net-
works, because heterogeneous users demand a cus-
tomizable community to assure successful adoption
throughout different work environment. Social struc-
tures such as SIGs, work hierarchy and friendship
relationships need to find their counterpart within a
SNS to allow natural forming of groups and a fitting
usage of communication medium for their specific
content.

4.1. Limitations of this study

This study was exploratory in nature, which is vis-
ible in the non-normal properties of the sample histo-
gram. In order to ensure all found effects are consid-
erably large enough, more people need to be sur-
veyed (>750). They should especially fill the age gap
between 30 and 45 year olds in order to restore nor-
mality and resemblance to the whole population. Fur-
ther research is required to ensure which effects are
interconnected and to create a model of prediction of

which user aspects affect what communication medi-
um. Only the strongest effects were reported.
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Appendix.

Table 1: Correlation table for age with different media in all scenarios. * is sig. (two-tailored) at level 0.05, ** at level 0.01.

Scenario Vis-a-vis Phone Mobile Texting Email M SNS
1 -.193* -.180%* -0.061 -0.018 0.010 0.099 .165%*
2 -.065 .056 .043 102 124 .102 .195%
3 -.087 -.050 118 260%* .105 239%* 371+
4 .148 126 209%* .330%* 2971 %* 244 A408**
5 .053 120 218%* .369%* 263%%* 208 A40%*
6 .000 .065 .075 .148 214%* .190* .192%*
7 -.053 -.015 -.004 .052 .059 .148 .162*
8 163* .077 .051 .081 227 156%* 173*
9 -214%* -0.047 -0.031 0.051 -0.061 .163* 159*
10 -.020 .016 .054 .075 .061 178%* .102

Table 2: Correlation table for “company size” with different media in all scenarios. * is sig. (two-tailored) at level 0.05, ** at level 0.01.

Scenario Vis-a-vis Phone Mobile Texting Email M SNS
1 .104 072 .178%* 237 .007 215%* 299%*
2 016 -.070 147 28] %** -112 207%** 333
3 .047 -.003 .146 .184* .002 131 250%*
4 129 239%* .208%** 202%%* 282 .187* 314%*
5 224 352 256%* 342 334 .208%** 239%*
6 .086 -130 147 248 -.037 227 332
7 .062 -.043 139 312%* -.066 271%* 328%*
8 .092 .014 .075 261%* -.007 280%* 331
9 205%* .194%* 213%* .330%* .148 377 A400**
10 156%* 130 159* 178* 124 206%* 245%%
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Table 3: Correlation table for “hierarchy position” with different media in all scenarios. * is sig. (two-tailored) at level 0.05, ** at level 0.01.

Scenario Vis-a-vis Phone Mobile Texting Email M SNS
1 -.010 .003 .041 276%* .081 251%* 245%%
2 120 206%* 128 235%% 155% 237%* 255%%*
3 .063 .120 133 297%* .060 242%%* 325%*
4 .159%* .189%* 158%* 254%* 207%* 221%* 280%*
5 .184* 187* 274%* 316** .264%* 253%** 335%*
6 A71* 294%* 174% 302%* 244%%* 258%* 302%*
7 121 266%* .184* 328%* 266%* 308%* 348%*
8 388%* 279%* 174* 327%* AS4H* 334%%* 345%*
9 -.155% -.065 -.034 119 -.069 218%* 204%*
10 .020 .021 .039 253%% -.015 244%%* .199%*





