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Abstract 

Many problems regarding information supply within enterprises can be 
solved with either traditional Information Retrieval or Knowledge 
Management technologies or with an Information Logistic approach, where 
a demand-driven approach to information supply is pursued with the aim to 
take into account such aspects as time and location. However, to build the 
right kind of solutions based on any of these technologies, providing higher 
quality of information supply could be utilized if the information demand of 
the users of the applications is precisely known. In this report the results 
from an investigation done in American Small- and Medium sized 
Enterprises and different methods for analyzing and modeling of business 
processes and organizational hierarchies are presented. Partly based on 
this a definition of information demand is presented together with a meta-
model depicting concepts and their interconnections. 
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1 Introduction 
According to the Delphi group some 70 per cent of “business professionals” today feel 
that they spend too much time, typically 25 per cent of their working day, on finding 
and processing information and in many cases without ever finding what they need, 
time that could be better spent on performing work. On top of this, they perceive the 
software support for information retrieval as insufficient [1]. As work contexts tend to 
be more and more complex, document archives, guidelines, and process descriptions 
grow in size the perceived problem will probably increase. Not only is the right 
information needed, it is also needed to be found at the right point in time and from the 
location and technical platform, the user happens to be at, at any given time [2]. Large 
amounts of money, both directly through less software and hardware support that does 
not seem to work, and indirectly through less time spent, could be saved if the flow of 
information within organizations could be optimized.  

 The prerequisites for such an optimization is the purpose of both the current Ph. D. 
project “Improving Information Flow in Small Scale Business Applications Through 
Information Demand Analysis And The Use Of Patterns”, of which this report is the 
first step, and the planned research project “Information Logistics for SME’s: 
Supporting information-workers in SME’s by optimizing information flow”. Worth 
noticing is the focus on Small- and Medium sized Enterprises (SME’s) and Small Scale 
Business Applications. The reason for this is that while the available methods and tools 
for analyzing and optimizing information flow within organizations work fairly well for 
large organizations they tend to be too complex and demanding for SME’s from a 
monetary and resource point of view. It is therefore desirable to find a method that 
reduces the amount of work and knowledge necessary when analyzing and optimizing 
the information flow within a specific organization. 

 One possible solution to this might be to introduce the concept of patterns, well 
known within the area of software engineering, to identify general and recurring 
situations within a specific context and to, in such a way shorten the necessary analysis 
phase. In this report, the relevant theoretical foundation for Information Demand, and 
analysis thereof, as well as the concepts of patterns is presented with the aim to provide 
the reader with an overview of the area. A brief run-through of the current view on use 
of information within enterprises and an introduction to Information Logistics as an 
enabler for building a demand-driven information supply are also presented. 
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2 Information Use in SME’s 
In order to define methods and patterns for information demand analysis within SME’s 
it appears quite natural to start with looking at how SME’s actually use information and 
what, if any, kind of software support they have readily available for this. Unfortunately 
the literature available on this subject is very limited. There are some reports on how 
many companies that have computers and Internet access, and in the other end of the 
range, what kind of organizational structure companies have to preserve knowledge 
within the organization. This, however, is neither focused on SME’s in particular nor is 
it that relevant from the perspective of this report since it is more about technology and 
infrastructure than actual needs within organizations. There is some interesting work 
done though, mainly in the areas of knowledge management and business management 
that will be presented here. 

 One can choose to have two different perspectives on organizational use of 
information, that of the organization as entity or that of individuals within the 
organization. This report start with the former since individuals’ use of information 
tends to be related to specific tasks, something that will be discussed later in the report. 
In an empirical investigation, with focus on how manufacturing SME’s acquire, assess, 
and use business information, made in the US, some important factors were identified. It 
was found that, despite all kinds of advanced computer systems and communication 
devices, location still matters when it comes to acquiring information, mostly due to two 
reasons [3]. The first reason has to do with the format or type of information and to 
what extent it can be codified. Quite a lot of information can be considered to be tacit 
and as such is hard, if not impossible, to capture in documents, databases etc [4]. Such 
information tends to be centered around and exchanged between humans directly, 
something that is made substantially easier by cognitive proximity, thus making 
location in relation to possible information sources important. Even information often 
considered easily codified is to some extent always related to tacit information which 
also makes location important when it comes to the possibilities an enterprise has to 
collect information from more traditional information sources. The second reason is 
networks, i.e. the connection between businesses information-seeking behavior and 
clustering of businesses. Yet another study done in the US shows that most of the 
SME’s business information comes from sources within 10 km of the company [5]. 
Agglomerations of SME’s can therefore increase the access to information and such 
agglomerations are facilitated by location. 

 Location, however, is not the only important factor when it comes to business 
information gathering and use. Organizational and managerial aspects are just as 
important. Assessing and interpreting information from different sources takes 
resources, something sparsely available to SME’s. It is therefore not surprisingly to find 
that SME’s also use typical information sources less than large companies [3]. It has 
also been shown that smaller firms neither have the same strategic view on information 
that larger ones have nor the same interest in finding it, with an event driven, 
contingency approach as a result. Due to organizational reasons decision making, and 
therefore also information demand, tends to be tied to individuals within the firms 
management rather than the firm as a whole. SME’s to a larger extent than larger firms 
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also lack awareness of information needs and the importance of getting such needs 
fulfilled. The main reasons for this are [6]: 

 
• A low general level of knowledge when it comes to the value of information. 
• A limited subject interest when it comes to strategic information.  
• Focus is put on familiar and perceived reliable information sources. 
• SME’s mostly need highly condensed, easy to grasp, practical information, 

something not easily obtained or available from existing information services. 
 
These reasons are in turn due to the fact that most SME’s are started by entrepreneurs 
with knowledge, skill and interest in their specific areas rather than business 
management in general. 

 When 173 SME’s were asked to list what sources of information they 
receive/retrieve their information from and what their perceptions of the credibility, 
relevance and availability of those sources are, some surprising facts were discovered. It 
might be expected that firms rely heavily on internal experience but the fact that they 
rather use competitors as a source for information than the Internet, universities, or the 
state, as shown in a seven grade Likert scale in figure 1 is not only surprising, it also 
proves the importance of networks and channels for exchange of tacit information. It 
also seems to confirm the theories about SME’s lacking view on information as 
something important for strategic purposes. 

 

Information source 
Frequency 

of use 
Credibility 
of source 

Relevance 
of source 

Availability 
of source 

Own practice & experience 5.96 NA NA NA 
Vendors/factory reps. 4.98 5.11 5.18 5.50 
Customers 4.94 5.46 5.53 5.45 
Magazines, books, periodicals 4.59 4.82 4.58 5.33 
Trade shows 4.28 4.84 4.59 4.87 
Other firms in same industry 3.39 4.63 4.64 4.13 
Companies’ catalogues/Promotional literature 3.81 4.03 4.11 4.89 
Trade associations 3.74 4.59 4.39 4.61 
Seminars/technical sources 3.71 4.41 4.25 4.40 
Competitors 3.16 3.87 4.46 3.29 
Firms in other industries 3.00 NA NA NA 
Recently hired employees 2.92 3.60 3.43 3.90 
Consultants 2.67 3.75 3.66 4.03 
Database/on-line searches 2.44 3.58 3.31 3.63 
Universities/community colleges 2.39 3.94 3.46 3.80 
State/federal technical assistance/transfer prog. 2.12 3.25 3.00 3.22 
     
Overall 3.66 4.28 4.19 4.36 

Figure1: Use and qualitative assessment of business information sources [3]. 

When focusing on individuals’ use of information, and software systems to support it, 
the problem of form is once again encountered. Most of the times when individuals 
within an organization search for information, something that is readily and abundantly 
available today, in order to solve some task it is not really information they want but 
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rather solutions to problems. Knowledge however is tacit in its nature and requires 
codification in order to be transferred from a human to computer, and back, since the 
level of aggregation that humans use is different from what is useful to computers [7].  
Nevertheless quite some effort has been put down on producing a variety of 
ICT-systems for supporting work and knowledge management: 

 
• Intranets – providing information, applications, and functionality in one single 

place as well as storing, exchanging, search and retrieval of data and documents. 
• Document and content management systems – handle different types of 

documents and versions thereof throughout their lifecycle. 
• Workflow management systems – supporting work processes and the execution 

thereof. 
• AI technologies – contributing with profiling, matching, and mining. 
• Business intelligence tools – supporting the analysis of fragmented data for 

strategic purposes. 
• Visualization tools – facilitate the organization of knowledge, people, resources and 

processes. 
• Groupware – helps collaboration in teams and projects. 
• E-learning systems – providing interactive learning 
 
The use of such systems within enterprises is common, mainly in the form of Intranets. 
At least in the case of larger enterprises, these are usually in-house developments that 
tend to lack integration between different types of systems and/or functionality. 
Furthermore such system provides a lot of functionality not used intensively due to both 
technical and organizational reasons such as limited bandwidth or insufficient strategies 
for integration between ICT-systems and work processes [4]. Such lack in integration 
means that the systems are of very little real use, which is true for all software systems 
not integrated with overall organizational objectives or with other, already, existing 
systems [8]. 

 Knowledge management systems are perceived as, and are, a very complex area, not 
only because the technical complexity of the systems due to the “intelligence” 
distinguishing them from ordinary systems but also due to the link to organizational and 
human factors that results of the integration with business processes and knowledge. 
Yet another complexity factor is the impact such systems have on the way work is done. 
Some of the shortcomings mentioned in this section can be, if not completely remedied 
at least, minimized by the introduction of two things; (1) a methodology for analyzing 
information demand within organizations based on work processes, resources and 
organizational structures, thus making it possible to (2) applications for providing 
information/knowledge in a automated way to the right person, at the right time and to 
the right location. A framework for building the latter is presented in the following 
section. 
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3 Information Logistics 
The field of Information Logistics was established by various research groups, including 
the Center for Information Logistics (CIL), Technical University of Berlin and the 
Institute for Software- and System Engineering (ISST) within the German Fraunhofer 
Group. The latter started doing work in this area as early as 1997. 

 From an information flow optimization and demand driven information supply 
point-of-view one of the most important concepts is Information Logistics (ILOG). A 
short explanation of this concept is; the art of providing the right information at the right 
time to the right place. The scope of this can be an individual, a machine/facility, or any 
size of networked organization. 

 The somewhat longer explanation is that any information logistical application takes 
into account the following three key aspects [9]: 

Content: The user wants just the information relevant for his/her specific situation. This 
means that an ILOG-system must be able to decide what is considered relevant content, 
i.e. select, aggregate and provide only the right content. 
 
Time: In order to provide content in a way that doesn’t contribute to information 
overflow the system needs to provide the information just-in-time, here simply being 
defined as the point in time when the user wants or need the information. 
 
Location: An ILOG-system has to take into account the location of the user at the 
moment some particular information is needed. Depending on this the system needs to 
consider how information should be formatted and distributed to the user.  
 

Furthermore, users’ demand for information may require several sources of content to 
be used in order to meet that demand and the users location also may or may not dictate 
information demands, e.g. information relevant for a user in the location “office” might 
not be relevant in any other location. Furthermore, location may introduce specific 
requirements on how and to what extent content need to be presented. There’s also the 
task of deciding what “the right time” is. It would be of little use to the user if the 
information were to be provided at any point in time. Even though the information 
might be both relevant and useful in it self this would still require the user to store the 
information for retrieval at a later time when the information actually is needed, thus 
reintroduce all the problems we are trying to avoid. Information provided too late is 
obviously useless from any point of view. When the expression ILOG-applications is 
used in this report it refers to applications or systems adhering to all of these aspects. 

3.1 Information Logistic Software Framework 

In order to facilitate the building of ILOG-applications Fraunhofer ISST developed a 
reference model and corresponding software framework that will be presented here 
next. The framework is a layered one structured in three distinct different layers 
illustrated in figure 2 [2]. 
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The presentation layer: enabling interaction with the client in the necessary format. 
 
The processing layer: includes all the core components 
• Content Broker – keeps track of all registered sources of content. In order to make 

the framework able to talk to all kinds of sources the communication takes place 
through adapters. The component is also responsible for the deciding if information 
is considered relevant or not. 

• Timer – a system clock that manages the time and time intervals for information 
supply. 

• Context component – derives information from different sources and keeps track of 
the location and availability of the party requesting/needing information 

• Presentation producer – collects and converts the information and sends it to the 
presentation layer for further distribution. 

• The job controller – controls and delegates the work between the different 
components. 

 
The data management layer: in this layer all components for storing and retrieving 
necessary data is managed. This includes, amongst other things, profiles over user 
information demands, what types of devices users have and how information must be 
formatted in order to communicate with them. 
 
 

 

Figure 2: The information Logistic reference architecture. 

This framework has been used and evaluated in the development of a couple of 
different applications; Weather Information On Demand (WIND) which is an 
early warning system that provides information on potential dangerous weather 
events [2] and Smart-Wear® a wearable information broker to be used by 
journalist at sporting events [10]. Both applications have proven that the 

 Content 
Provider

Content 
Provider 

Content 
Provider 

Job 
Controll

er

 
 
 

Content 
Broker 

Context 
Component 

Timer

Presenta
tion 

Producer 

User 
Profiles 

Device 
Profiles 

History

Adapter

Adapter

Adapter

Subscription 
Manager 

Pull 
Service 

GPS 

organizer 

e-mail 

pager 

SMS 

WAP-

web-browser 

WAP-

web-browser 

. 

. 

. 
.
.
.

Client Content 
Server 

Presentation 
Server Profile Database 

Information Logistics Engine 

Push 
Service 

Adapter

Adapter



School of Engineering   Research Report 04:9 
Jönköping University 

  7

assumptions behind the framework are valid and that the framework works as a 
basis for real-world applications. 

3.2 Approaches for Modeling User Demand 

In the application framework described in section 3.1 the users’ demands for 
information are represented in form of profiles stored in databases. Together with 
knowledge about users’ location, history of use of the system, and to some extent 
synchronization with users’ calendars this constitutes the only possibility to 
automatically derive the information need. Since the whole purpose of the framework is 
to build applications that as far as possible do exactly this, derive information demands 
automatically, extensive work is now done within the area on different subjects that can 
contribute to this. Amongst other things the concepts of Context [11] and Situation are 
introduced. These concepts embody different ways of better capturing, representing and 
deciding such aspects as location, “right information” and “right time” etc. Both 
concepts will be discussed in more details in chapter 4 and 7. 

 Not only does all this work provide necessary knowledge to build ILOG-
applications but it also clearly emphasizes the users’ and their information demands 
central position in such applications. As stated above the aim with this project is to 
develop a general method for analyzing the different aspects of users’ information 
demand which cannot be automatically derived and formulate patterns from these 
results. This is expected to contribute to and improve the quality of such systems as well 
as simplify the process of developing them. 
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4 Information Demand 
The first chapter clearly stated that whenever information logistics or demand-driven 
information supplies are discussed it is really the users’ need or demand for information 
and how to fulfill that demand that is discussed. The ability to provide users with 
information to certain locations at a particular point in time is not of much value if the 
information the user really needs is unknown. Still there has not been much research 
done within the information logistics community on how such demands best are 
analyzed, identified, modeled, and represented except for in specific application cases. 
Outside this community there exist several different methods for accomplishing this as 
well as different definitions of information demand but no matter what method or 
definition that is chosen, it is found lacking for the purposes presented here for one 
reason or another. 

 Before it is possible to start to evaluate or construct a method for analyzing 
Information Demand a clear definition of what exactly information demand is, is 
needed. Though it might seem quite obvious at first, it is not. A wide range of different 
definitions and uses of the term exists within different areas. Some of them will be 
explained and discussed in this report. 

 Even though a demand can be considered to be a need that somebody is prepared to 
pay for getting fulfilled, for the purposes of this report the terms demand and need have 
been considered to be equivalent and are therefore not differentiated. 

4.1 Sociology  

One subject of research within sociology is how information demand can be modeled 
and met. Even though the interest in information demand here mainly is focused on how 
information and the demand for it are the basis for peoples possibilities to make 
informed, democratic choices in their role as citizens, or as part of a community, the 
definitions and models are relevant to this project. Information demand (or need if 
preferred) is considered to have six different dimensions [12]: 

• Function – why do people need information? 
People need information to support them in the two roles the play as members of 
society – as citizens and as consumers. 

• Form – what kind of information do people need? 
People seek, process, and absorb many different kinds of information. Either by 
scanning the social environment in fairly random and unconscious ways or by 
actively searching for information that they need. 

• Clusters – what do people need information about? 
Peoples need for information can either be viewed as what is needed to fulfill the 
basic human needs defined by Abraham Maslow in his five level hierarchy 
(physiological, safety, belonging, esteem, and self-actualization) or as the need for 
information associated with a series of major life events like beginning school, 
retirement etc.  
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• Agents – who initiates the information activity? 
o The user itself that actively search for information. 
o Information providers who provide the users with information. 
o Intermediaries who process information on behalf of users. 

• Users – how do needs differ between different groups of people? 
Even though users as individuals are inherently different they belong to many 
different social groups and even though not many individuals belong to the same 
patterns of social groupings it is still possible to define groups of users who share 
common needs for information. 

• Mechanisms – which mechanisms can be used to meet information needs? 
o Recording and storage by which information can be fixed and used later. 
o Copying and reproduction by which information can be distributed to several 

users without having to consider cost. 
o Transmission and communication by which the means for physical 

distribution are provided. 
o Tailoring and customization by which information can be changed to fit 

users’ particular prerequisites.  

4.2 Information Retrieval 

Information Retrieval is also an area in which the users need for information is central 
but from a system viewpoint IR-systems has been designed based on the assumption 
that the user’s information need already has been identified and encoded by the user 
himself before any actual retrieval takes place. As may be exemplified by any search 
engine on the Internet the perspective taken on the users’ need for information is a 
pragmatic one. The user knows what kind of information he or she needs and the need is 
stable over time, that is to say, the system doesn’t need to know anything about how the 
user’s need changes over time (not even during the time of the interaction with the 
system) since this from the systems point-of-view then simply becomes another need 
[13]. The rest is just a question of matching query to information by means of 
mathematics, statistics or similar methods and presenting the result. 

 This is of course a very crude view on information need fulfillment since it does not 
support the users that much in their need since one of the big problems with this 
approach is that the user often does not know what he’s searching for. R. S. Taylor 
concluded as early as 1968 in his work on information seeking in libraries, that when 
users asks a reference question to a librarian they do not ask for what they actually 
“need” because (1) they do not consciously know what it is they need and thus cannot 
ask for it and (2) they believe that information systems require them to “encode” their 
need “up” into an appropriate level of language and topic conceptualization [14]. 
Similar findings were also made when information use in SME’s were investigated: the 
fact that they don’t know what they don’t know and they can not realize that they don’t 
know it since they are not aware of their ignorance [3].  

 There is however some effort being put on helping the user understanding the need 
in itself as well as making systems adapting to changes of the need during the search 
and thus making retrieval systems, to some extent, intelligent. One such effort is called 
differential diagnosis of information need and makes use of the conceptual similarities 
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that exist between the doctor’s task when diagnosing patients and the search 
intermediary’s task of retrieving information [13]. The general idea is that just as the 
patient visiting the doctor only knows about the symptoms of the disease, the 
information searcher only knows about the reasons for the information need. It is 
therefore up to the search system to, just like a doctor, by asking questions, doing tests 
and so on, define the users search question and provides the relevant information. The 
main point that this approach makes is that the underlying cause of a user’s perceived 
information needs can be used to “diagnose” the actual need for information.  

 Similar ideas are presented by the department of information management at Chung 
Hua university when proposing interactive mining as a way to identify information 
needs based on the mapping between such needs and the categorization of information 
[15]. By keeping record of the type of information, a user search for a profile can be 
built up incrementally. This profile can then be used to specify within which categories 
of information the users are likely to find the wanted information and thus minimizing 
the search space. 

 To take this a step further one could use the user’s surroundings to derive even more 
such limitations on the search space. This is the purpose with the introduction of the 
concept context in the IR-community. Contextual IR is the combination of search 
technologies and knowledge about the users’ context into a single framework. This is 
done in order to provide the best possible answers with regard to users’ information 
needs. The idea behind Contextual IR is that the retrieval of information can be based 
on three different context dimensions, social, work, and time as shown in figure 3 [16].  

 

 

Figure 3: Context dimensions.  
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4.3 Information Logistics 

A definition of information demand is yet to be defined within the area of Information 
Logistics. This does not mean that the importance of the users’ need is not recognized 
though. The general idea with both context and situation is that by knowing something 
about the setting an information need exists within something also is known about the 
need itself. In fact, there exist empirical results (on how people make their choice of 
media for information provision) that show that the context of a user explains more 
about the choice than the characteristics of the actual user [17]. In these results context 
is simply defined as the settings that define availability to different types of media but 
the definition of context might just as well be broadened to comprise all aspects of a 
user’s surroundings and thus enables of information demand fulfillment to adapt 
accordingly.  

 Within the area of Information Logistics and ubiquitous computing context is 
defined as “any information that can be used to characterize the situation of an entity. 
An entity is a person, place, or object that is considered relevant to the interaction 
between a user and an application, including the user and application themselves.” and 
by this follows context-awareness as “A system is context-aware if it uses context to 
provide relevant information and/or service to the user, where relevancy depends on the 
user’s task.” [18].  

 The view on context up to now, specifically within Information Logistics, is more 
that of a technical one. Context is said to be something that can be decided by different 
types of sensors and even “soft” aspects of users like emotions are considered to be 
measurable by biometrical sensors measuring things like pulse, blood pressure etc. The 
view taken on context in this project, as described below, is somewhat different but the 
background to, and the purpose of, the technical variant is still considered useful. The 
same is true for the concept of Situation which is defined as a subset of variables in a 
context at one particular instance of time [19], i.e. by identify anyone user’s location, 
movement, availability etc. at one moment in time we say that we know the situation the 
user is in and that this situation is a part of the users context.  

5 Analysis Methodologies 
So far, some problems, the (lack of) strategic use of information within SME’s and the 
difficulties with retrieving, distributing, and storing information have been presented. A 
possible solution to that problem, Information Logistics has also been presented and 
thereby was yet another problem introduced: how to identify what information demands 
and thereby what ILOG-applications to build. In this section, different available 
methods for doing so will be discussed. Conclusions with respect to suitability for 
information demand analysis are drawn in section 7.2 
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5.1 Requirements Elicitation and Analysis 

Different processes to identify and specify requirements on software systems are a well 
researched subject within software engineering. Information logistic applications, being 
software systems like all others, can and must of course be analyzed with respect to 
such things like functionality, constraints and user interfaces. Because of all this 
research, there today exist several different approaches to identify and capture 
requirements but most of them have some things in common. They all, at least ought to, 
start with some form of feasibility study in order to decide whether or not it is worth 
continue with a project. This should be done based on a short description of the system 
and how it will be used since, as it already has been pointed out, it really is no point in 
building a system that will not be integrated in the organization and with other systems 
[8]. Once this is done, the actual work of requirement elicitation can begin. Software 
developer together with end-users and customers try to find out about such aspects as 
application domain, required services, hardware, and performance constraints and so on. 
This is very difficult to do successfully just by asking since there are quite a few factors 
adding to the complexity of the elicitation process [8]: 

• Customers often do not know themselves what they want before they see it and even 
if they do they have difficulties expressing it in terms that developers understand. 
Developers lacking the customers’ knowledge about their own work don’t 
understand the customers.  

• Customers often lack the insight in technical issues and therefore do not understand 
the implications their requests have on cost for meeting them. 

• Customers are seldom a homogeneous group but rather are composed of different 
types of users, all describing their requirements in different ways. 

• Political factors may influence the requirements. This may come from company 
policies, management ideas, monetary situations or internal power struggles. 

• The process in itself is a dynamic one; things may change several times under the 
duration of the process. 

 
To solve these problems several different approaches have been suggested. It can either 
be done by derivation from existing systems or by synthesis of environmental 
characteristics [20] but the more successful ones all involve the customer and the users 
during the elicitation process. To put requirements in a context, either by use of 
prototyping or by use-cases, has proven to be helpful since this both give the users 
something concrete to try, feel, and discuss around as well as connects the requirements 
to actual tasks, goals, and situations. 

 This, however, is not enough in order to build systems providing real integration 
between ICT and business information and as an implication of that, providing added 
business and strategic value. Such systems also have to be based on analysis of work 
processes, organizational structures and available resources within organizations.  
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5.2 Enterprise and Process Modeling and Management 

Strategy consultants and business analysts have for a long time been aware of the 
importance of incorporating overall business processes analysis into the software 
development process, something also software developers are starting to become aware 
of. However, this incorporation has proven to be difficult, partly due to the lack of 
standards for supporting the entire life-cycle of business process management (BPM) 
from design through deployment to execution and optimization but mainly because 
limited knowledge, both of the area as such and the benefits of doing it. To build 
information logistics application that support workers with information according to 
their tasks and roles such an incorporation is however necessary.  

 A (business) process can be defined as a logical and structured series of related 
transactions that converts clearly identified inputs to outputs by utilizing an 
organization’s resources in order to refine objects for the purpose of achieving specified 
and measurable results [21]. The purpose of process analysis is to identify and evaluate 
such processes. For this there exist several approaches and methodologies from such 
diverse areas as mathematics (statistics), social sciences, economy, process engineering, 
and computer science etc. Process modeling can essentially be divided into two 
different groups [22]; descriptive modeling and active modeling.  Descriptive modeling 
is like the name implies more oriented towards describing processes and organizational 
behavior. An example of such a modeling method is the IDEF-family briefly described 
below. The second type, active modeling, is more interesting from this project’s 
perspective since its purpose is not only to describe and represent processes, but also to 
be useful for providing and developing software support. Active modeling will be 
covered in 5.2.2 

5.2.1 ICAM (Integrated) Definition Languages 
IDEF is a family of methods that originates from the series of IISS-projects (Integrated 
Information Support System) initiated by US Air Force in the 1970s with the purpose of 
defining a way to describe physical data structures so that they could be accessed 
independently of physically storage. IDEF-0 as the first language created was called 
provided such a neutral description but was quickly adopted by data modelers and 
software engineers as a way to represent data structure during requirement elicitation 
[18]. 

 Today IDEF is a complete structured approach to enterprise modeling and analysis 
consisting of 3 different methods: 

 
• IDEF0 – the original function modeling method, since 1993 accepted as standard 

for functional modeling by the US National Institute of Standards and Technology 
(NIST). It is a simple graphical representation, based on at the time well-established 
graphical language called the Structured Analysis and Design Technique (SADT), 
made up by boxes and arrows [23]. 

• IDEF1- was designed as a information modeling method for both analysis and 
communication of requirement with the main purpose to identify information 
currently managed within the organization, determine which identified problems are 
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caused by lack of management, and specify what information will be handled in to-
be implementations [24]. 

• IDEF1x – is a data modeling method for producing a vendor-, technology-, 
and storage independent way to create conceptual schemas of enterprise data. 
This method was also standardized 1993 by the NIST [25]. 

 
In addition to these three there are three more definitions, not yet standardized, and one 
currently under development. This initiative is today driven by a company called 
Knowledge Based Systems Inc. [26]. 

 
• IDEF3 – a process description capture method. 
• IDEF4 – Object-Oriented design method. 
• IDEF5 – ontology description capture method. 
• IDEF9 – business constraints discovery. 

 

5.2.2 Object-Oriented Analysis and Design 
While Object-oriented Analysis and Design might be considered to be just another 
requirement elicitation and analysis methodology amongst many parts of it have more in 
common with active enterprise and process modeling methodologies than traditional 
requirement elicitation and analysis methodologies. The domain analysis in Object-
Oriented Analysis and Design (OOA/D) is one such part where the environment for a 
software system is analyzed and real world concepts and their interaction with each 
other are identified and documented in domain models, interaction- and sequence 
diagrams. Traditionally OOA/D has not focused on overall business processes besides 
those directly influencing requirements for the system it aim to analyze and design but 
in recent years high-level visual models expressed either in Data Flow Diagrams (DFD) 
or UML use case diagrams has routinely started being used to describe business 
requirement. This is done in order to facilitate a deeper understanding of the context for 
the system and understand the scope of the system as well as identify external entities 
like; other systems, organizations, individuals, and resources that corresponds to data 
flows to and from the system [27]. There is also the option of making a business class 
model, i.e. a class diagram on a higher level of abstraction than domain models, to 
identify the business objects that drive the system. Even though OOA/D is an active 
modeling type, UML, that it heavily rely on, must be considered to be a descriptive one. 

5.2.3 The SIMM Family 
This is not one, but a whole set of different methods with a common theoretical and 
value based foundation, developed at Linköping University. SIMM roughly translates 
to; collaboration and situation adaptation, questioning and developing of ideas, value 
adding and goal orientation, modeling and methodology. Within this family the 
following methodology concepts exist [28]: 

• Change analysis – explained below 
• Enterprise and information demand analysis – this is a concept, from the name 

sounding, identical to what we do, unfortunately there do not seem to exist any 
documentation at all about this. 
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• Method analysis – a methodology for modeling, developing, extending, and evaluate 
methods. 

• Knowledge projecting – a method for formulating knowledge demands and plan 
knowledge enhancing. 

• System structuring – a method for designing information system architecture that is 
deeply rooted in an enterprise. 
 

Of these different family members, the first two is the most interesting in this project. 
The purpose of change analysis is mainly to, based on interviews with the users of the 
system, decide if and if so how, a system should be changed. This is something that is 
done by several different steps: 

• Problem analysis 
o Delimitation of problems 
o Identification and formulation of problems 
o Clustering of problems 
o Analysis of interconnections between different problems 

• Strength (of the existing system) analysis 
o Strength identification and –formulation 
o Graphs representing strengths and connections between them 

• Enterprise- and goal analysis 
o Short description of enterprise’s structure 
o Goal description on an enterprise level 
o Problem solving prioritization 

• Analysis of necessary degree of change 
o Problem evaluation 
o Strength and possibilities 
o List of demands 

• Suggestions on suitable changes 
 
Especially interesting are the enterprise- and goal analysis that aims to answer questions 
like: how does the enterprise work today and how will it work in the future if certain 
changes are made. This is done with focus on central processes within the enterprise and 
how different activities are related to each other which then is represented in action 
graphs. Such graphs especially point out [28]; 

• The sequence of activities 
• By what activities are initiated 
• Alternative results and prerequisites 
• Combined results and prerequisites 
• Sometimes occurring results and prerequisites 
• Conditional results and prerequisites 
• Whom activities are performed by 
• The level of support provided by software systems.  
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6 Patterns 
When a subject area and its methods, tools and techniques has been around long 
enough, as requirements engineering has, there tend to be some situations, problems, or 
issues that frequently recur and people working in that area realize that these things 
more often than not have something in common in terms of solution. It is then not 
unusual that a general solution that solves one particular problem no matter in what 
setting it arises appears. Such general solutions are the purpose with the concept of 
patterns. 

 Once a suitable method for analysis of all aspects of information demand is found or 
defined, the next natural step to take is to shorten the process in order to make 
Information Demand Analysis suitable for SME’s. This can most likely be done in this 
project too by utilizing the concept of patterns that have been a huge success in such 
different areas as architecture, software engineering, workflow etc. This chapter will 
give an introduction to existing work on patterns. Conclusions with respect to suitability 
for representing information demand will be drawn in section 7.3.  

6.1 History 

The introduction of the concept Patterns is usually credited a professor of architecture 
from University of California named Christopher Alexander who in the mid 70’s 
described patterns as; “Each pattern describes a problem which occurs over and over 
again in our environment, and then describes the core of the solution to that problem, in 
such a way that you use this solution a million times over, without ever doing it the 
same way twice” [29]. Alexander, since he was architect, was of course talking about 
buildings but this concept, and his definition of it, has proven to be useful in other areas 
as well. Some however argue that the book “Design Patterns: Elements of Reusable 
Object-Oriented Software” written by Gamma, Helm, Johnson, and Vlissides (also 
known as the “Gang of Four”) has been of greater importance to the use of patterns 
within the software development area. 

6.2 Definition of Pattern 

No matter what original definition, and therefore form to describe the patterns, one 
chooses to use, a pattern is today usually said to have four parts [30] [31]: 

• Context – a statement about the setting in which the pattern is useful. This is usually 
done by simply describe one or more typical situations in which the problem often 
occurs in clear text.  

• Problem – this describe the problem it self. Usually by a general description 
capturing its essence and then by completing with 

• Forces – that play in forming a solution. Force is a way to denote important aspects 
of the problem that should be considered when forming the solution. This includes: 

o Mandatory requirements that must be fulfilled 
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o Constraints 
o Desirable properties of the solution  

• Solution – that resolves those forces in such a balanced way as possible. This is 
described both from a static and a dynamic perspective. Important to note is that not 
all forces may be solved completely, focus can be put on particular ones, hence the 
use of the term balanced. 

 
This is to say that; a pattern is a generalized and proven solution to a, in a 
particular context, often reoccurring problem but it is not to say that a pattern is a 
blueprint to how to solve problems. 

6.3 Different Types of Patterns 

As already mentioned above there today exist patterns within several different areas. 
Most commonly known today are software patterns that were more or less defined by 
the introduction of design patterns presented in yet another book by the Gang of Four 
[32] that present 23 different patterns that describe solutions to common problems 
occurring in object-oriented software design and development. Other types of patterns 
within the software development area are: 

• Analysis Patterns – these patterns are meant to be used in the early stages of a 
development process not only to help simplify the analysis of such things like 
business processes and organizational structures but also the capture these in 
software [30]. 

• Architectural Patterns – these patterns are more about building complete systems. 
They provide solutions on classical software architectural problems like database 
connections, transaction- and session handling, interfaces and so on [29]. 

 
Since patterns really are about two things, design and reuse, i.e. how to document a 
design that solves something in a “good” way so that design can be used again, it is not 
surprisingly to find that the concept of patterns is finding its way into other areas as 
well. Examples on patterns for such areas are: 

• Data model patterns – an area closely related to software engineering since this is 
one of the most model intensive areas but not necessarily exclusive to it. These 
patterns define several conventions for modeling with respect to how figures are 
grouped, placed and drawn in order to promote readability and communication of 
models 

• Workflow patterns – aim to provide a language independent and unambiguous way 
to describe classical workflow situations [33]. 
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7 Discussion 
As already stated, applications based on the information logistics approach can be 
helpful in supporting users in both their daily work of solving problems and performing 
tasks as well as with their problem of having too much information available to them. 
The validity in this claim seems to be confirmed when reading existing investigations 
on how SME’s assess, acquire and use information that clearly states that sufficient 
software support doesn’t exist today. However, in order to do this two things must first 
be done; (1) a clear and formal definition of the concept of Information Demand must 
be developed which is done in section 7.1. and (2) a methodology for a thorough 
analysis of the context the need exists in and the implication it has on the user’s 
information demands must be developed. If such an analysis methodology is developed 
and applied, it might not only contribute to building applications that are more 
integrated but also to solve the problem of users and enterprises not being aware of their 
own information demands. 

7.1 Information Demand Reconsidered 
As presented above quite a lot of references to the term information need exist and in all 
these cases it has a central role but nowhere a formal definition of the term is presented. 
In this section a definition is provided. This definition is based on the background 
presented mainly in chapter 4 but also chapter 2 and 5.  

 As a general definition of information demand from information logistic perspective 
the following is presented: 

Definition: Information Demand is the constantly changing need for current, accurate, 
and integrated information to support (business) activities, when ever and where ever it 
is needed. 
 
This definition implies a number of aspects that must be considered when analyzing 
information demands: 

1. changing means that the resulting models need to be able to capture the dynamics of 
information demand in order to reflect changes over time. 

2. current and accurate requires some form of quality and relevance measurement. 
3. integrated as well as (business) activities imply a need for awareness of the context 

in which the demand exists as well as some mechanism for understanding when a 
switch in context takes place. Integration has also proven to be important for making 
the systems useful in practice. 

4. when ever and where ever states that the timing and location aspects of the 
information demand are important to analyze. Although not obvious, it also states 
that the demands as well as the possibilities to fulfill them may vary depending on 
time and location. 
 

In the light of these implications, it is assumed that to capture and model information 
demands there is a need to consider different dimensions of the demand and the reality 
in which it exists. 
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7.1.1 Dimensions of Information Demand 
The above clearly identifies the complexity of information demand as a concept. To 
handle this complexity the concept has been broken down into different dimensions that 
will be discussed in this section. However, the quality and relevance aspects of content 
will not be discussed since the main goal is to analyze information demand, not to 
define ways to fulfill such demands. 

 To be able to support (business) activities and provide integrated information it’s 
necessary to capture and evaluate information about these activities. Thus the concept of 
context shown in figure 3 is not only the largest, but also considered to be the most 
important aspect of ID since this defines the settings in which the users’ information 
demands exist. That is to say that providing the “right information at the right time and 
place” entails that it should be right given the demanding party’s context.  

 It is also important to notice the use of the term business activities above because 
even though it certainly might be relevant to speak about information demand from the 
perspective of individuals in such contexts as family life, various spare time activities, 
etc. it is reasonable to assume that for the most part these contexts are too informal and 
random in nature and the information demand less critical and frequent for any 
information demand analysis based on the ideas presented in this paper to be 
meaningful or useful. As a consequence of this the focus in this paper is on information 
demands within a business application context. 

 There exist many different definitions of context in areas such as ubiquitous 
computing, contextual information retrieval etc. However, presented here is a somewhat 
different view on context than the work presented in section 4.3. We believe that there 
are other aspects of context more important than location, speed and so on, and that 
these aspects can’t be derived from sensors. For the purpose of information demand 
analysis, context is here simply defined as: 

An Information Demand Context is the formalized representation of information about 
the setting in which information demands exist and is comprised of the organizational 
role of the party having the demand, work activities related, and any resources and 
informal information exchange channels available, to that role. 

 From this definition several important concepts can be identified and the most 
central of them all from an information demand perspective is that of role, thus when 
context is mentioned here it is considered to be the context of a particular role. It could 
be argued that it is equally relevant to speak of an information demand as related to a 
specific activity and that some resources are necessary to perform some activities no 
matter who performs them but role is nevertheless the one concept that, as it will be 
shown here, in a natural way interconnects the others.  

 One can of course imagine situations where there exist overlap between roles, when 
one individual has several different roles, or even when several different individuals 
share one role. However, in its simplest form role can be described as a part of a larger 
organization structure clearly defined by the responsibility it has within that structure. 
Associated with that role are a number of activities that fall within, as well as define, the 
responsibility of that role, i.e. a role is also defined by the activities it performs within 
an organization. Furthermore there are a number of different resources available to a 
specific role which can be utilized to perform activities. Such resources might be 
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anything from supporting information systems to a particular device used for some 
reason in such a performance and are dependent of both the role as well as the activity 
to be performed, i.e. not all resources are available to all roles within an organization 
and not all resources are suitable to use for all activities.  

 Finally it is proposed that an information demand context incorporates yet another 
important concept, not acknowledged enough in today available analysis 
methodologies. In the model depicted in figure 3 this concept is named contact networks 
and describes the informal information exchange channels that always, at least to some 
degree, seem to exist between peers despite not being based on, or formally represented 
in, any organizational structures, process descriptions, or flow charts. Such informal 
structures might be based on anything from personal networks, the comfort of turning to 
other individuals with whom a common interests or the same educational or 
demographical background is shared. Even seemingly futile things as the layout of an 
office landscape might be a reason to the existence of such structures. These structures 
are in their very nature tacit and personal and are brought into an organization by 
individuals but since the model above does not include humans but rather the 
formalized view on humans as roles within an organization such structures are in the 
model connected to a role.  

 It is also important to emphasize that there is not always exactly one and only one 
context for every user. In fact every user may, as already mentioned, have a number of 
different contexts, to some degree unique to that user, between which he is constantly 
switching. Contexts may at times even overlap with each other. Examples of such 
contexts are different roles within an enterprise, associations, or even family, all with 
their different and unique demands for information. A mechanism for switching 
between different contexts is therefore needed. One suitable mechanism for this can be a 
plan or agenda. Such a plan shows the planned switches between contexts as for 
example the switch between the work and family context which is quite easily identified 
and defined. A plan like this can of course only take the analysis of context switches so 
far since any unforeseen events, like unexpected problems etc. won’t be present in such 
a plan. One can also imagine different switches taking place within contexts occurring 
as a consequence of the nature of work processes. Switches to such sub-contexts may 
not only change a single aspect of a context such as a task or a resource but can also 
completely change organizational structures and work processes. An example on such a 
switch would be a meeting taking place within a context a user may attend as, say 
project manager. The meeting can then have an organizational structure as well as 
processes of its own where the project manager also is the secretary and can therefore 
be considered a completely different context, one that is part of another context. 
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Figure 3: Information model describing aspects of Information Demand. 

 As already mentioned other aspects of information demand also require 
consideration, e.g. where the user is, and when some information is needed. In order to 
do this the concept of situation, according to the definition that was introduced section 
4.3., is used. A situation is simply put just a way to describe what the user is doing, 
when and where he or she is doing it. Such situations are derived from and belong to a 
specific context, even though the same situation can occur in several contexts. We do 
not see any reason to concentrate our effort on the concept “situation” since the work 
currently being done can be utilized in the model presented here as is. Context and 
situation together make a starting point for our approach to derive and determine 
information demand. 

7.1.2 Granularity 
Also worth noticing is the granularity of an information demand analysis. So far in this 
paper the perspective has been the one of an individual role but might just as well be 
that of an organizational unit, a division or an enterprise since they too have information 
demands related to some role within a larger organizational structure, perform activities, 
and have a variety of resources to their disposal. Even though the nature of the 
information demand of an organization might be inherently different than that of a 
single individual due to the differences in role and its responsibilities within a larger 
organizational structure the context definition is still assumed to be valid. As a 
consequence of this it can be stated that an individual role’s context is just a sub-context 
to the context of the organization that role belongs to. 
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7.2 Analysis Methodology 
It seems like a suitable methodology for performing analysis of such information 
demands is not available today. Traditional requirement definition methods will not do 
since they do not recognize enough the importance of the enterprise aspects of 
Information Demand Analysis. BPM methods do this fully but they on the other hand 
seem to lack ways to handle the informal nature of information exchange that exists 
according to chapter 2. as well as the influence time and location has on information 
demands according to section 7.1. However, it is important not to focus too much on the 
tacit nature of information and informal communication channels for exchanging 
information since this with high probability will counteract the formalization of 
information needed in order to use ICT-systems to process the information [3]. How to 
maintain a good balance between keeping information in a representation making it 
possible to process and the preservation of its necessary tacit nature is however outside 
the scope of this project.  

7.2.1 Enterprise Models as the Source of Information Demand Context 
Based on the background presented in this report it is proposed that analyzing 
Information Demand to a large extent really is to analyze the context of the party having 
that demand. Deriving contextual information can, as already stated, be done in many 
different ways and from many different sources. One could imagine interviews with 
different roles within an organization, work- or information flow analysis, various kinds 
of process modeling methodologies and so on. Based on the previously mentioned 
background it is here also proposed that one particular suitable, albeit incomplete, 
source for deriving the contextual information necessary for information demand 
analysis is some form of Enterprise Models as shown in figure 3. 

 Enterprise Modeling (EM) has been described as the art of externalizing enterprise 
knowledge. This is usually done with the intention to either add some value to an 
enterprise or share some need by making models of the structure, behavior and 
organization of that enterprise [34]. The motivation often given to why enterprises 
should be analyzed and modeled is that it helps, and to some degree is a prerequisite for, 
better management, coordination and integration of such diverse things as markets, 
processes, different development and manufacturing sites, components, 
applications/systems, and so on as well as contributes to an increased flexibility, cleaner 
and more efficient manufacturing etc. Such models usually include [34]: 

• Business processes 

• Technical resources 

• Information flow 

• Organizational structures 

• Human resources 

There might be other aspects like financial flows, decisions, goals, product information 
etc. but those listed above are the essential ones. If business processes are considered to 
be sequences of activities, technical resources and information to be resources, 
organization to be the structure in which roles (humans) can be identified it also 
corresponds well to different aspects of context presented in section 7.1.1.  
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 Enterprise Models can however not be considered complete context descriptions due 
to their failure to capture the informal structures discussed in section 7.1.1. In order to 
capture such informal information exchange channels or information of a more tacit 
nature that not easily are represented in information systems either extensions to the EM 
or the use of other methods are necessary.  

 While the EM approach certainly seems to be a suitable for deriving information 
demand contexts this also requires enterprises structured enough to actually have 
models. For semi- or non-structured enterprises it is reasonable to believe that such 
models are less likely to exist and hence make this approach unsuitable in these cases. 

 

7.3 Patterns 
At this stage, it is hard to do draw any meaningful conclusions about things like 
descriptive process models and patterns. It is easily realized that a graphical 
representation for describing the results of an Information Demand Analysis is 
necessary but there exists no reason to why available languages like UML or Enterprise 
Modeling languages, may be with some extensions, would not suffice. Neither can 
anything conclusive be said about the use of, or the possibility to define, patterns until a 
suitable analysis methodology has been developed and tried on several real life cases. 
However, it is not farfetched to assume that such patterns can be defined to, at least, 
some extent. 
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8 Conclusions 
Information Logistics applications could undoubtedly create benefits when it comes to 
providing workers in information intensive businesses with information, streamlined 
after work process, timing- and location aspects, and organizational roles. In order to do 
this several different preconditions need to be met. 

 First of all, a clear picture of the current view of information and its use within 
Swedish SME’s is needed to ensure that any methodology developed for analyzing 
information need within them is based on the right assumptions, i.e. the assumptions 
made in this report concerning context are correct. Since such a methodology would be 
only an intermediate step towards identifying and formalizing information demand 
patterns it is desirable to use and extend existing methods in order to as much as 
possible shorten the time spent on methodology development. This report concludes that 
such a methodology is not readily available today but also states that a combination of 
several different methods for analyzing different aspects of enterprises might be 
utilized. 

 There is also a need for continued coverage of adjacent areas like social information 
need, contextual information retrieval, and enterprise modeling since these are areas in 
which much progress is done on subjects most relevant to this project. 
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