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Abstract 
The development of new technologies in telecommunication offers to companies 
many new possibilities for quick and efficient communication. The problem for 
networlc managers is how to fmd the most suitable communication services on 
optimal network technology for a company with respect to its business process am 
costs. The problem can be solved by a decision support system (DSS); the result 
can be viewed as a suggested selection of telecommunication services on optimal 
networlc technologies. In this paper, we present Thesia DSS that deals with the 
stated problem. In particular, we explore the impact of the key factors from various 
contexts to Thesia's performance. The key factors are considered in two categories: 
factors that change in time and factors that present new environment to the DSS. 
The main focus is on describing our approach for determining DSS sensitivity to 
various contexts and methods of handling its sensitivity in ocder to create an 
adequate platform for high quality consulting services. 
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1 INTRODUCTION 

The development of a new technology in telecommunication offers to companies 
many new possibilities for quick and effective communication. At the same time, 
various alternatives of the use of telecommunication services emerge. Therefore, 
the task of finding the most suitable choice of services on telecommunication 
technologies for a company is becoming harder and more complex. Nevertheless, 
the expected benefits seem to justify the required efforts. From the managerial point 
of view, such a solution can increase the company's competitive advantage by 
improving the quality of its services and lowering the costs. On the other hand foc 
example, oversized bandwidth solutions that might arise from the lack of 
professional background knowledge might even draw some enterprises into a 
reselling of their bandwidth, which represents a reluctant pressure for their 
diversification. Consequently, companies demand overall solutions that take into 
consideration requirements resulting from business processes and, instead of 
favouring a certain technology as a whole, offer optimally 001anced 
telecommunication technologies. 

The problem is how to fmd the most suitable communication services on 
optimal netwm:k technology for a company with regards to its business process 
(Clemons and McFarlan, 1986) and costs. The selection of the optimal 
telecommunication technology and service is OOsed on the attributes such as 
reliability, security and quality of dala transfer, as well as required functions lDl 
costs. The aUributes depend on the distance between the two locations, amount of 
telecommunication traffic, duration of connections, etc. Due to such diverse 
attributes, there are several issues to be considered. For example, in order to provide 
a suitable solution, a thorough understanding of advantages and disadvantages of 
telecommunication services and network technologies is required. Besides, the 
objectivity of decision-making has to be as high as possible. In addition, the 
complexity of data processing has to be taken into account. 

The mentioned problem can be solved by a decision support system (DSS) 
(Keen and Scott Morton, 1978) as s platform for high quality consultant services 
(Miles and Snow, 1986). The tangible result of the DSS is the selection of 
telecommunication services on optimal network technologies. Moreover, each 
company's location holds textual and spreadsheet description in terms of a type of 
telecommunication services and technologies, number of accesses to 
telecommunication services, costs and demands proceeding from the suggested 
solution. 

We designed Thesia DSS as a platform for high quality telecommunication 
consulting services for WAN (Wide Area Network) and overall external 
communications solutions. (An application of DSS technology in the similar field 
of mobile communication is described in Loebbecke and Bui, 1996). Transferring 
telecommunication services and technology world into DSS required hard am 
coordinated work. The system is implemented under Windows and has been tested 
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on one practical task. Thesia DSS might have failed to accomplish its task if 
various context influences were disregarded. Thus, there was a strong need to 
explore all key factors within those contexts that contribute to Thesia's sensitivity 
and to bear them in mind when designing the system. 

The main purpose of this article is to present the experience obtained during 
planning and designing stage of Thesia DSS. One of the design goals was to create 
flexible and adaptable DSS to various contexts. According to Thesia's role, the 
article highlights some discoveries within the frameworlc of telecommunication 
consulting services industry. We show that, in orda' to be able to respond to such 
complex and dynamic environment, the system must be flexible and transparent. 
The focus is particularly on describing our approach for determining DSS 
sensitivity to various contexts and methods of handling its sensitivity. Our main 
objective is to show that, by considering contexts in DSS design, one can not only 
improve its effectiveness but also its efficiency. 

The problem of optimal selection of telecommunication technology is descnbed 
in the next section. Also, the motivation for the study of various contexts is given. 
Then, in section 3, various aspects of context changes and how Thesia DSS 
handles them are described. Section 4 concludes the paper and gives some directions 
for further work. 

2 PROBLEM DESCRIPTION 

The main objective of Thesia DSS is to find a suitable selection of 
telecommunication services and technologies in accmlance with the company's 
demands for communication. Several modern companies are distributed, which 
means that they reside on many different locations. An example of a distributed 
company is shown in Figure 1. When estimating the requirements for 
communication, we ftrst focus on each link between two locations. For example, 
we first consider link Ll-L2. Then, we describe the corresponding business 
functions and applications in terms of their communication requests. This task has 
to be completed in dialogue with the company's networlc managers or its other 
knowledgeable representative. Then, all these requests are summed up into the 
company's global profile. This is useful not only for the task of optimal selection 
of telecommunication services and technologies, but also for a global overview of 
the company's communication needs. 

After obtaining the list of requests, the principal Thesia's task of optimisation 
is activated. A group of telecommunication experts maintain the database of 
available services and technologies, together with the attributes describing their 
abilities and costs. The system is designed so that the set of attributes that describe 
the communication needs suffices to determine which services and technologies ae 
capable of fulfilling the demands. As a result of the optimisation process, the list 
of telecommunication services and technologies that minimise the expected cost is 
presented. In addition, next best solutions are also recmb1 and can be inspected if 
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desired. The optimal list is segmented according to the links (e.g. Ll-L2) so that it 
can be easily determined which demands caused a particular item on the list. 

Figure 1 An organisation of a distributed company and its communication links. 
(Ll, L2, L3 and lA are different company's locations.) 

So far, we have tested the system on many partial optimisation tasks am 
obtained satisfactory result. We have also verified the system's complete 
optimisation for a selected company with four distributed divisions. The results 
were again very promising. The main contribution comes from several alternatives 
presented by the system. Namely, the alternatives offered not only one optimal 
solution with respect to the cost, but also the possibility to view what was the 
price difference to the next feasible solution. 

It is widely acknowledged that, in solving real-world problems, context changes 
have to be taken into account in mJer to make systems robust and useful (e.g., 
Humphreys and Nappelbaum, 1994). As a part of the project development, we 
considered factors that change in time and have important influence on effectiveness 
ofDSS as 'horizontal dimension' context factors, while we took those that present 
new environment for DSS as 'vertical dimension' context factors. However, we 
believe that there are situations when the factors that are normally taken as 
'horizontal dimension' changes have to be accounted also for 'vertical dimension' 
changes; for instance, such situation may occur when the factor is dramatically 
altered. So, we consider factors that change in time and may cause dramatic changes 
in the whole system of telecommunication services and technologies also as 
'vertical dimension' context factors. 

A solid starting point for the context analysis lies in proper project group 
organisation. We believe teaming-up is a crucial success factor of DSS. 
Understanding telecommunication environment and transferring it into DSS 
requires an etTICient teamw<Xk of telecommunication experts with DSS design 
experts. The proper transfer of the domain knowledge into DSS is essential both 
for building DSS as well as for its maintenance and further development. 

When working in team, the planning process is very important. Designing an 
efficient and effective DSS requires not only a determined business strategy but also 
a thorough market analysis that includes the exploration of influencing factors of 
both narrower and broader environment Since some of the factors are hard or even 
impossible to manage, they should be predicted by means of estimating 
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probabilities of future events; then, an attempt to decrease their negative influence 
on the DSS application should be considered. Scenario technique was very helpful 
here (Von Reibnitz, 1988). 

Thesia's main role is to seiVe as a high quality support system for decision 
making of network managers in various companies regardless of a company's 
industry branch and/or its organisation. Due to its task, Thesia is sensitive to both 
numerous changes in time and to certain context factors that characterise a new 
environment. Factors that change within DSS in time are elements and values of 
communication functions, telecommunication services, technologies and accesses, 
attributes, formulas, prices, etc. Some change almost daily (e.g., prices) while 
others remain constant over longer time period. 

Analysis and determination of the influential contexts was crucial for the 
success of Thesia DSS. First, we defined the main contexts and the key factors 
within those contexts that could, depending on their progression, influence the 
quality of Thesia's seiVices. Our goal was thus to create flexible and adaptive DSS 
that took into account the most likely development of influencing factors within 
contexts. When we planned the methodology to be implemented in the DSS we 
used strategic management approach and defined the DSS's mission, objectives m 
strategic focus (Brown, 1991). According to the mission statement, it was clear 
that the DSS should be up-to-date and flexible within the context of constantly 
changing telecommunications environment and user's organisations. In addition, 
our decision on strategic focus brought along a necessity that the DSS was 
adaptable to different national environments as well. 

The analysis showed that we should look for influential factors within the four 
following contexts: task, development of telecommunications environment, users 
organisation and national environment. Each of these contexts is further elaborated 
in the following section. 

3 HANDLING CONTEXT CHANGES 

3.1 Task context 

For Thesia DSS changes of both dimensions, horizontal and vertical ll"e 

substantial. It is extremely important to consider the task context, to which the 
DSS is very sensitive, as a platform for high quality consulting services. The 
knowledge in the DSS has to be updated on all levels of possible changes. For 
those factors that were expected to change frequently in time, we separated the parts 
of the DSS that are sensitive to such changes in a separate module. Here, we also 
focused on a friendly user interface in ordel" to simplify updating process. Such a 
factor is particularly the price list of telecommunication seiVices and technologies. 
More serious problem could arise when new price elements appeared or some 
elements were no longer required. A similar problem could appear when new 
telecommunications technologies are developed and have to be included in the 
system. Consequently, new, currently unknown, attributes that describe the 
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technology should be introduced. It is anticipated that many new 
telecommunication systems are yet to be develqled; this means that all the 
interconnectivity characteristics will change as well. The description of a 
telecommunication system as a combination of services, technologies and accesses 
was therefore broken into standing alone elements (where elements are services, 
technologies and accesses), to be able to manage changes more easily. 

3.2 Development of a new telecommunication environment 

Development of the telecommunication environment can influence the usage of a 
DSS dramatically. Some changes can alter whole telecommunication system of 
services and technologies and create a totally new environment. In such cases, 
especially, the DSS has to be designed so as to be flexible and adaptive. Our aim 
was to design Thesia DSS having in mind predicted potential changes. 

The development of new telecommunication services, new technology, new 
interconnection between networks is taking place all the time; also, changes in 
prices may occur daily. When a DSS is to be deployed as a tool to check all new 
situations, it has to be designed to fulfil this task and be relatively easily adjusted 
to the mentioned changes. We foresaw two ways of handling the problem. One way 
was to check new, changed, situation and run new data through the program when 
certain change takes place and get new result. The other way, which seems much 
better, was to design the DSS with p-edicted potential changes in mind. As a 
result, customers would instantly be given additional information what would 
happen if a situation changed (according to a probable scenario); therefore, the DSS 
would be more effective. 

3.3 User organisation 

The user organisation context influences the DSS since it has to support customer 
communication demands regardless of the company's industry branch and/or its 
organisation. One should be aware of possible organisational changes within a 
company such as a type of organisation, degree of centralisation, geographical 
changes, mergers, acquisitions, etc. (e.g., Humphreys and Nappelbaum, 1994). The 
DSS has to cover a variety of cases including even those where companies merge 
and go multinational; even in such cases, the DSS should stay within the defined 
mission and strategic focus. 

Many authors are inclined to picture companies as integrated and systematically 
organised and relatively solid structures. In reality, hierarchies are changing into flat 
and modular structures. Nowadays, traditional organisational bounds are vanishing 
with creating symbiotic and interconnected companies with a network structure. 

Traditional organisation theory interprets the choice of location as an important 
factor when a company is instituted. The main goal is usually 'optimising' the 
location for minimising some costs (for example, transportation costs). Therefore, 
companies search spatial disposal as a part of the organisational framework. 
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Similarly, traditional organisation theory emphasises the importance of time in 
connection with place for the management of employees. 

Table 1 Anytime- Any place matrix. From: O'H.ara-Devereaux & Johansen, 1994. 

Same Different Different Same 

Communication & time time time time 

Information services different different same same 

place place place place 

Email X 

Voice mail X 

Computer conferencing X 

Fax X 

Conjoint data bases X 

Telephone conferencing X 

Point-to-point video X 

Remote screen X 

Video conferencing X 

Whiteboards-screen-sharing X 

Decision support tools X 

Video X 

Large graphics display X 

Workstations X 

Kiosks-Telepoint X 

Info-rooms X 

Bulletin boards X 
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Today, new developments in communication and infonnation technology, 
especially, in the domain of distributed application, mobile telecommunication 
technology and multimedia application, improve the possibilities for co-operative 
work in spite of the spatial and time diversity of the employees taking part in the 
creative process. At the same time, this modern communication technology 
provides more chances for spatial and time independence despite joint work 
accomplishment. New and future technology gives us some indication of modem 
(future) organisational fonns such as the web or virtual organisations. This 
organisational form removes the classical boundaries of the fmn with respect to 
space and time. 

Nowadays, a modern organisational theory, OOsed on a modern communication 
and infonnation technology, searching for the most efficient organisational models 
always depends on the characteristics and the context of assignment. Therefore, we 
need a good concept of spatial and time choices as a basis for their organisational 
use (see Table 1). 

Same authors (Wigand et.al., 1997) emphasised driving forces behind the 
distribution of work location. There are three different key factors of driving forces: 
• The business actions and value key factors (increased resource dependence, 

optimal combination of knowledge and skills' workers, resources are not 
uniform distributed throughout the world, etc.), 

• The work location key factors (mobility, change in values, personnel goals, 
self-detennination, independence). 

• The market and surrounding's context key factors (miniaturisation of 
communication and information devices, decreasing processing costs, 
decreasing infonnation storage costs, expansion of electronic connectivity, 
increased transmission capacity of telecommunication networks, etc.) 

TELE~PERATION 

Communication media sustained work between distributed 
companies and their organisational units, and people 

I 
TELEWORK TELEMANAGEMENT TELESERVICES 

Communication media Communication media Communication media 
sustained distributed sustained distributed sustained provision of 

work coordination process information and 
telecommunication services 

Figure 2 Telecooperation. Adapted from: Reichwald and Moslein, 1996. 
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Today we can see some useful models of organisations with distributed work 
location. These models are based on the concept of tete-cooperation work, which 
means communication media supported work in units with distributed work 
locations, distributed coopemtion (Reichwald and Moslein, 1996) (see Figure 2). 

So, new developments in communication and information technologies help to 
overcome traditional boundaries of time and space regarding the organisation 
structure of some companies. 

Some companies may for some reason face a dmmatic change of their traffic 
volume or may, for instance, have very intensive communication to their new 
business partner. These, apart from the mentioned motivation, are also the cases to 
be considered when designing a DSS. A consulting project is, as a matter of fact, 
never finished since the obtained solution is only valid for a certain time period. 
Thesia was designed to support the current (actual) needs; however, for the above
mentioned reasons we build in a mechanism to check the worst case scenario. With 
that feature we tried to reduce sensitivity within the user organisation context. 

3.4 National environment 

Every country has its own characteristics of telecommunication networks, services 
and technologies; so, national telecommunication environment is considered as an 
important context Thesia DSS is designed to be tmnsferable to different national 
environments and adaptive to further development in that field Here we can see an 
example when context consideration in DSS designing process improves not only 
its effectiveness but also its efficiency. On one hand, a sort of simplistic approoch 
would suggest to design a new DSS for each county. However, the experience 
gathered in different countries couldn't result in synergetic effect in the core 
development of the DSS. So, after thorough consideration, we peferred designing 
one DSS that is adaptable to various national contexts 

Thesia DSS, as a platform for telecommunications consulting services, is 
supposed to support customer communication demands irrespective of industry arxl 
company's profile. Network managers are concerned about lots of factors that 
change in time and may influence their requirements about telecommunications 
services and technologies. The interview part of the DSS had to be designed to 
comprise all possible organisational shames in order to get the adequate data on 
defrul1ded functionality and telecommunication traffic flows. The issue here is to 
find organisational units that are as homogenous as possible when the nature arxl 
functionality of telecommunication services is in question. 

Every country has its own characteristics of telecommunication networks, 
services and technologies environment. The DSS provides a customer with a set of 
optimal telecommunications services on technologies and access capacities from 
both a functional and a cost perspective. Criteria used for matching 00equate 
services and technologies to customer demands are as follows: the quality of 
service, security, reliability, etc. Not only do technologies diffes from one another, 
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but also the services based on different technologies that take the same 'nominal' 
values of criteria may be assessed differently for various telecommunication 
services provider. This is especially the case when one telecommunication provider 
prefers one service to another because of its competitive advantage. So, the DSS 
should be adaptable so as to support assessment and consideration of a new 
criterion based on service providers' levels of quality. 

A step further is required, depending on telecommunications legislation context 
and historical reasons, in countries that have many different service providers. 
Hence, if a customer demands an optimal WAN (wide area networlc) solution that is 
OOsed on the average costs over various service providers, the DSS might fail to 
fulfil the customer's expectations. The DSS should, therefore, be designed so that 
it can handle also such situations 

Last but not least, to develop the DSS for telecommunication consulting 
services in different countries the language selection plays an important role. We 
recognised quite early that introduction of the DSS in foreign countries (depending 
on the chosen way of the marketing strategy) could be very sensitive to the native 
language. So we decided to use resource features of the Windows operating system 
to make the DSS more or less language independent. 

4 CONCLUSIONS 

The effectiveness of Thesia DSS depends very much on the quality of input data, 
which are gathered in the interview part, and further processing that results in the 
optimal solution determining services, technologies and access capacities. All these 
are subject to change. Studying context sensitivity is, thus, a critical success factoc 
of the DSS regarded as a platform for high quality telecommunication consulting 
services. 

We believe that teaming-up is crucial especially in the domains where 
applications are very complex and hard to understand for domain non-experts. Here, 
the knowledge transfer from experts covering content of application and experts 
covering DSS know-how is particularly important. Since the telecommunication 
services and technologies world is very complex and extremely dynamic in 
development, it was necessary to assure cooperation between the two expert groups 
characterised by relatively high rate of interactivity. We would like to stress that, in 
cases when a DSS has to handle complex and very specific applications, joint work 
is one of the key preconditions to a successful DSS implementation, which is 
adaptable to various changes in time and transferable to other environments. 
Experts who cover the technology of DSS design can substantially help with their 
knowledge already in the early planning stage when the global methodology ani 
structure of the problem domain is being developed. 

In our case, we confronted the context sensitivity problem in three ways. First, 
we structured the DSS into modules according to expected influential changes so 
that the most sensitive parts remained in one module. Second, we tried to create the 
DSS relatively insensitive to context factors wherever possible. And third, we 
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attempted to design the DSS so that, it would be flenble am adaptive to various 
contexts. 

We have experienced that by considering contexts not only the effectiveness of 
the DSS improves but also its efficiency improves. Results of the context analysis 
can point out also some new business opportunities that can be very significant fir 
the DSS's further development Considering that infonnation in the DSS design 
phase can yield an adaptive DSS along with factual opportunities to prolong its life 
cycle. 
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