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1 Subject matter

Unified Communications (UC) stands 
for integrated, managed communication 
(Picot et al. 2008). UC systems are the 
result of the convergence of telecommuni-
cations and information technology; they 
integrate traditional and novel commu-
nication media (speech, text, video) and 
devices (phone, computer) with presence 
information and further collaboration 
features (Riemer u. Frößler 2007). A key 
aspect is the integration of UC function-
ality with business information systems 
(e. g. ERP, CRM software) and therefore 
with the core business processes of a 
corporation.

The aim of this catchword article is 
to introduce the UC concept and corre-
sponding systems to illustrate its relevance 
for corporate practice using typical appli-
cation scenarios, and to provide an out-
look from the point-of-view of business 
and information systems (BISE) research.

2 Drivers of UC development

From an organizational perspective, the 
development of UC is being driven by typi-
cal problems of distributed collaboration 
in modern work contexts. The number 
of possible communication options has 
increased over the past few years so that 
today the average user is confronted with 
a heterogeneous range of available media 
and devices. Typically, this leads to a high 
complexity for the recipient, as s/he has 
to manage a myriad of communication 
devices and media, as well as for the 
initiator who needs to try out different 
communication options in order to finally 
reach the recipient (Lazar 2006). Often, 
the results are failed communication 
attempts, lost time, and frictions in team 
collaboration. Apart from a generally poor 
availability for communication, people 
often also experience work interruptions, 
which are especially disruptive to concen-
tration when being immersed in complex, 
knowledge-intensive tasks; people who are 
confronted with the demands of increased 
communication complexity experience 
what is termed „interaction overload“ (de 
Poot et al. 2005). Vendors of UC solutions 
promise to improve the user‘s individual 
communication management through 
media integration and rule-based coordi-
nation of his/her media mix as well as to 
improve the availability for communica-
tion in teams and business processes by 
creating awareness using presence signal-
ing functionality (Jennings 2006).

From a technology perspective, the 
development of UC is driven by advances 
in IP-based infrastructures as well as by 
innovations in software-based communi-
cation media such as instant messaging. In 
that respect, cost reductions play a major 
role, as IP-based systems can replace out-
dated legacy telephone infrastructures. 

Moreover, UC systems can contribute 
significantly to complexity reduction: A 
separate, dedicated infrastructure net-
work for speech communication becomes 
redundant when migrating to a unified 
IP network. According to these develop-
ments and the above-mentioned conver-
gence, UC systems are being developed 
and marketed by providers from the tele-
communications (e. g. Siemens), informa-
tion technology (e. g. IBM), and business 
software (e. g. Microsoft) sectors.

3 Key modules of unified 
communications systems

The feature range of UC systems can be 
divided into six key modules which in 
combination represent the full UC vision 
as propagated by its vendors (see Fig. 1 for 
a summarizing overview):
1.   IP Infrastructure module: This module 

provides for the physical data trans-
port of communication streams as IP-
based transmission is realized through 
components such as servers, routers, 
switches, and the corresponding end 
user devices. Hardware and software 
components make up the core of this 
module. When it comes to end user 
interfaces, so-called softphones are 
also part of the infrastructure mod-
ule since they replace hardware-based 
phones with a software application on 
the user‘s computer.

2.   Communication media module: An 
essential component of UC systems 
is the range of provided synchro-
nous communication media such as 
telephony, video communication, or 
instant messaging. For all media, the 
systems enable both two person com-
munication as well as multi-person 
conferencing. UC vendors often also 
provide asynchronous communication 
media such as e-mail or blogs, but these 
are not in the focus of the UC idea.

3.   Media/channel integration module: 
The integration of the above-men-
tioned communication media is real-
ized through an integrated message 
handling component and a rule-based 
coordination layer. A message portal, 
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well known from unified messaging 
solutions, allows to access voice mail 
messages as audio files, e. g. deliv-
ered via email, and the conversion of 
text to speech (Clark 1999; Rosenberg 
2005). Through configurations in the 
rule-based coordination layer, incom-
ing calls can be diverted automati-
cally to preferred and currently avail-
able devices (Jennings 2006). For doing 
so, the different types of media (text, 
audio, video), devices (mobile phones, 
IP phones, etc.), and software clients 
(instant messenger, softphone, video 
clients) need to be configured and reg-
istered with the UC system. Call diver-
sion rules can be quite complex; they 
can refer to a particular caller ID, be 
based on a time of day, or depend on 
different end user devices. Moreover, a 
unified phone number, which is inde-
pendent of any device, simplifies the 
user‘s channel management (Rosen-
berg 2005).

4.   Presence signaling module: Different 
ways of signaling a person‘s availabil-
ity for communication, such as pre-
defined (”available“, ”busy“), indi-
vidual (”with client X“), or techni-
cal (”on-the-phone“) states, provide 
an improvement of the availability of 
team members and at the same time a 
decrease in the number of unwanted 
interruptions (de Poot et al. 2005). In 
contrast to simple instant messaging, 
UC is capable of enabling much more 
complex forms of presence signaling. 
On the one hand, the user‘s presence 

status can be deduced from technical 
devices; on the other hand, user pres-
ence states can be aggregated in order 
to signal the status of a group or be 
attached to any object within third-
party software applications (e. g. files) 
(Riemer 2007). For example, a group 
status enables users to stay informed 
about the availability of an entire group, 
e. g. when someone wants to initiate a 
team conference.

5.   Collaboration module: This module is 
more or less concerned with media rich-
ness. The idea is to enhance communi-
cation by enabling users to upgrade a 
simple voice conversation with collab-
oration services, thereby giving them 
the opportunity to engage in ad-hoc 
application sharing, e. g. for co-edit-
ing a document, or to change a bilat-
eral voice call to a multi-person video 
conference.

6.   Contextualization module: This mod-
ule refers to the embedding of UC 
functionality with business systems 
and processes (Mohamed 2007). By 
doing so, UC enables users to initiate 
ad-hoc communication and collabo-
ration from within their immediate 
work context. A typical feature is the 
so-called ”click-to-call“ button, e. g. 
as provided in the corporate Intranet, 
which enables to initiate a direct call 
without having to know and type in a 
person‘s phone number.

4 Application scenarios

Apart from the above-mentioned advan-
tages in the management of corporate 
communication infrastructures, e. g. 
complexity reduction and cost savings 
from abolishing legacy infrastructures, 
UC solutions especially promise to bring 
about changes and improvements to 
distributed communication and coordi-
nation practices. The following scenarios 
exemplarily illustrate the potential of UC 
which derives from the combination of 
media integration, rule-based coordina-
tion, and contextualization.

4.1 document-oriented communication 
in time-critical processes

A core idea of UC is enabling ad-hoc 
communication from within people‘s 
immediate work context. Using techni-
cal interfaces, it is possible to attach 
availability states to any object within 
third-party software. By doing so, people 
are able to get in contact with the authors 
of electronic documents when using the 
software without having to find out about 
their identity, contact details, or current 
availability. This is especially important 
in time-critical processes. In a hospital 
scenario, for example, the availability sta-
tus of medical specialists can be attached 
to any electronic patient records or lab 
reports that they have edited. In case of 
an emergency the attending doctor is 
immediately and easily able to initiate 
a communication with the respective 

Fig. 1  Unified Communications key modules
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experts who can then provide further 
details or background information on the 
patient‘s condition or medical history.

4.2 Competence-based call diversion in 
mobile work contexts

Another scenario for applying UC is in 
role-based or competence-based commu-
nication. Through linking of UC systems 
with competence databases, users can 
be enabled to get in contact with experts 
immediately when searching for specific 
competencies. In this case, the availability 
status is not attached to documents but 
to specific organizational roles. This is 
especially useful in a field service (or 
traveling salesman) scenario, when a 
piece of information or expert opinion 
is required just when the employee is at a 
remote site. Examples are the insurance 
broker who wants to make a deal with the 
customer, the field technician who needs 
technical assistance, or the journalist at 
the location of an event. In all cases, the 
direct accessibility of experts from the 
head office is important. An expert search 
combined with a role-based call diversion 
feature enables the employee to establish 
ad-hoc contact with a suitable and avail-
able expert using a mobile device (laptop 
computer, smartphone) without having 
to know their name, contact details, work 
context, or current availability.

4.3 Case-based conference initiation in 
interdependent processes

Apart from the above-discussed sim-
plification of establishing contact in 
distributed work contexts, the context 
embedding of UC systems further 
allows for a (semi-) automatic initiation 
of interpersonal communication based 
on certain process states. For example, a 
newly developed enterprise resource plan-
ning system in a fashion company may 
provide, for every step of a procurement 
process, a contextualized contact list (with 
availability states) of all relevant decision 
makers; thus it becomes possible to initi-
ate an ad-hoc phone or video conference 
call for dealing with arising problems. In 
a production context, a deeper process 
integration of UC might enable a PPS 
system to autonomously initiate a phone 
conference between the available decision 
makers in order to deal with a breakdown 
of the production line or unexpected 
material shortages.

4.4 active availability management in 
knowledge-intensive teamwork

Knowledge-intensive tasks require people 
to on the one hand have direct access 
to information sources and knowledge 
bearers, while on the other hand people 
need time for intense concentration and 
uninterrupted work. In such a context 
(as is typical in a consultancy firm), UC 
systems are supposed to improve the 
availability of knowledge bearers (experts) 
as well as to allow knowledge workers to 
have times for concentrated work by way 
of an active availability management (cf. 
Riemer 2007). Traditional behavior would 
be to turn off all devices or to signal ”not 
available“. However, if a consultant needs 
to be available for some of his/her direct 
team mates, it is necessary to distinguish 
between wanted and unwanted communi-
cation attempts. Here, a rule-based coor-
dination of availability and a customizing 
of the presence signaling feature (Riemer 
u. Klein 2009) might enable the consultant 
to differentiate his/her status in such a way 
that for all users outside the immediate 
team the signal shows ”not available“ 
while the consultant is still available for 
team members.

5 Significance for the BISE domain

Unified communications as a topic is not 
entirely new. However, while most UC sys-
tems on the market have outgrown their 
prototype stage, existing installations in 

practice currently only exhibit parts of 
the full UC vision and often concentrate 
on one or two of the above mentioned 
modules. On the other hand, many large 
and well-known companies (e. g. Cisco, 
IBM, Microsoft, Siemens) have entered 
the market as UC providers and are 
working hard towards establishing this 
system class through development and 
marketing. Consequently, the topic has 
significant relevance for both practice as 
well as BISE research. As a starting point, 
it is necessary to better understand the 
specific characteristics of UC systems.

An essential characteristic of UC sys-
tems is what can best be expressed in the 
German language as Nutzungsoffenheit, 
a type of openness whereby the artifact 
does not lend itself to or even determine 
a particular form of usage and whereby 
its potential and likely effects in practice 
cannot be deduced from an analysis of 
its features (Riemer et al. 2007). In fact, 
the actual use and benefit of UC systems 
only unfold through the adoption by their 
users, when systems become part of group 
or organizational practices. Against this 
background, further research carried out 
in practice (e. g. as case studies) is needed 
in order to get to better understand this 
type of system. Existing research has 
shown that complex UC systems should 
be treated as platform technologies which 
need customizing to fit a certain organi-
zational context (Riemer u. Klein 2009). 
For UC vendors these observations exhibit 
certain challenges in terms of marketing 
these systems, since the potential of UC 

Tab. 1  Potentials and challenges of UC application at various levels

Level UC potentials UC challenges

Organization - Allows for new organizational forms
-  More effective virtualization and 

distribution of project work
-  More effective communication in 

novel and mobile work contexts

-  Cautious introduction, change 
management, internal communications, 
expectation management necessary

-  Organizational rules and norms 
for UC usage needed

-  Embedding of UC in existing 
communication culture important

Group, process - Enables new work practices
-  Differentiated team 

communications
-  Communication-enabled 

business processes

-  Openness (Nutzungsoffenheit) of UC 
systems requires time and freedom 
to experiment with the systems

-  Support adoption processes and 
configuration of appropriate 
media mixes/configurations

Individual -  Active, individual management of 
availability for communication

-  Management of media and 
channel complexity

-  Questions of UC usability 
(Information overload)

-  Deal with people‘s fear of surveillance 
through presence information

Infrastructure -  Cost advantages when switching 
to IP-based infrastructures

-  Complexity reduction when 
unifying corporate networks 
on the basis of IP

- Migration from PSTN to IP
-  Technical integration of legacy 

systems and devices
-  Interlinking of UC systems and 

devices from different vendors
- IP-focused risk management
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cannot be illustrated by simply present-
ing system features. Moreover, it is hardly 
possible to carry out a cost-benefit analy-
sis before implementation, since applying 
a UC system immediately leads to costs 
while benefits only manifest themselves 
slowly through learning and appropria-
tion by its users. Investments in UC tech-
nologies hence need to be treated as creat-
ing potentials rather than bringing about 
immediate effects.

The possible potential and challenges 
of UC in context can be illustrated best by 
using a multi-layer model. The items listed 
in Tab. 1 can at the same time be inter-
preted as a BISE research agenda. Pro-
vided that full installations of UC systems 
become available in practice, future stud-
ies should explore the true potential of UC 
systems and investigate how challenges can 
be managed. In doing so, a range of open 
research questions will arise. A more com-
prehensive research agenda can be found 
in Riemer and Frößler ([8]).

6 Conclusion and outlook

The current UC market situation is char-
acterized by a distinct technology push on 
the part of the UC vendors. Most notably, 
providers from the collaboration software 
domain, such as IBM or Microsoft, and 
those from the IP infrastructure sector (e. g. 
Cisco) are pushing their products onto the 
market. The relative novelty of the systems 
as well as a range of unanswered techni-
cal and organizational questions impede 
the spread of UC systems. Therefore, the 
opportunity exists for BISE researchers to 
assist corporations in implementing UC 
systems using design-oriented research 
studies. Through providing concrete 
examples and objective accounts of quan-
titative and qualitative benefits, action 
research and case studies can help to put 
this rather technology-focused topic on the 
agenda of top managers. Moreover, studies 
on the group-level of analysis are needed 
in order to better understand processes of 
adoption and potential benefits of UC for 
distributed team collaboration.

Apart from an ongoing improvement of 
the stability and maturity of UC systems, 
current developments on the technology 
level point in two directions: On the one 
hand, vendors are working towards a bet-
ter inter-vendor and inter-organizational 
linking of UC systems, e. g. via presence 
federation (i. e. the propagation and con-

necting of status information); on the 
other hand, developments point towards 
more complex process integration scenar-
ios (in terms of so-called communication-
enabled business processes).
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