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A Framework to Analyze Information Systems as 

Knowledge Flow Facilitators 

Abstract 

This paper presents a framework which can be used to analyze information systems as 

knowledge flow facilitators in organizational processes. This framework may be useful, 

particularly to small organizations, for two main reasons: it can help them to start seeing 

the implications of KM in their current technical infrastructure, and as a result, they 

should be in a better position to know how to include their current working tools in part 

of a KM strategy, thus facilitating the alignment of such a strategy to the daily work of 

the organization. Secondly, identifying the role that their current tools play in the flow of 

knowledge should help such organizations to identify means by which to improve such 

tools as KM enablers, before becoming engaged in costly KM efforts that could require 

the acquisition of new tools and often also big changes in their current work processes.  

The applicability of the framework is illustrated with a case study conducted in a 

software development environment in which it was successfully applied. 

Keywords: Knowledge Management Systems, Analysis of Technologies, Knowledge 

Management in Software Engineering, Knowledge Flow. 
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1 Introduction 

Knowledge Management (KM) provides methods and techniques which help 

organizations to process and re-use their knowledge. It can be defined as a systematic 

discipline and set of approaches to enable information and knowledge to grow, flow, and 

create value in an organization [60]. Although technology is not the main objective of 

KM initiatives, it is an important enabler for many of them [2], playing an important role 

for such initiatives to be successful [46]. Because of this, various frameworks exist which 

can be used to analyze and evaluate KM Systems (KMSs). Their goal is mainly to 

classify the KM tools which are available on the market. 

Organizations frequently possess tools which have the potential to become important 

knowledge flow enablers [14]. In fact, many technologies or tools initially developed for 

other purposes, such as for supporting collaborative work, decision making, etc., have 

been adopted as KMSs [16, 52, 60]. However, often in organizations certain technologies 

are not used as knowledge flow facilitators because these organizations do not realise that  

these tools can be used to manage or disseminate their knowledge. Thus, analyzing 

whether a tool supports specific KM activities may be a starting point for integrating such 

a tool into a KM strategy.  

On the other hand, for a KM initiative to be successful, it is important to take into account 

the work processes of the organizations and their current technical infrastructure [44, 51, 

74]. This is particularly true for small and medium size enterprises which often do not 

have enough resources to be able to experiment with new tools and processes to integrate 
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KM into their activities. Among the factors that small companies should consider is that 

an inappropriate integration of KM initiatives into their current organizational culture 

may be a barrier to its adoption [85]. Small organizations should ensure that their KM 

initiative fits into their current organizational culture [24], since it is highly probable that 

they will not have the time or the resources to become engaged in a long term cultural 

change effort. Therefore, before developing or acquiring new KMSs, small companies 

should start seeing their current activities in terms of knowledge; they should start 

considering KM as a concept with implications in their current systems [72]. 

Additionally, KM projects are often more likely to succeed if organizations take 

advantage of the current infrastructure [24]. By using the above as a base, we have 

defined the following research question to guide our work: how can we help an 

organization to identify the role that their current working tools might play as KM 

facilitators? We are additionally interested in discovering whether showing an 

organization the role that their current tools play as KM facilitators can help them to start 

a KM initiative. We state that one way in which to convince small organizations to adopt 

KM activities in their processes is to help them to identify the role that their current tools 

play in such activities. 

In this paper we propose a framework that can be used as a guideline to analyze 

information systems from the point of view of their contribution as KMSs. We also 

present a case study which exemplifies the application of the framework in the domain of 

software development. This case study shows the way in which a logbook (used by a 

software maintenance team to manage the modification requests sent by the end users of 
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the systems they maintain) can be also used as a knowledge flow enabler for the software 

maintainers. The content of the paper is organized as follows: first, in Section Two we 

introduce current work in the field of KM in software organizations, in order to position 

our work within such efforts and to describe the goal of our research. Later, in Section 

Three we present a review of the characteristics which are used to classify and analyze 

KMSs. In Section Four we introduce the framework which was developed as a guideline 

to analyze tools and technology as knowledge flow facilitators. In Section Five we 

present an example through which to illustrate the use of the framework. Next, in Section 

Six some discussions and lessons learned from the application of the framework are shall 

described, and finally our conclusions are presented in Section Seven. 

2 Knowledge management in software organizations 

Traditional approaches for managing knowledge in software organizations require the use 

of staff who are in charge of packaging knowledge or experiences, maintaining an 

experience base, and supporting software projects in identifying and using appropriate 

experiences [7, 8]. Since such staff must be separated from the developers’ staff, this may 

entail the need for resources that might not be easily available to small companies, 

although such approaches have been successfully applied in large software companies 

(see for instance [30, 69]). The latter point has motivated some researchers to propose 

lightweight approaches through which to help small organizations to adopt experience 

reuse. For instance, some approaches focus upon the use of postmortem analysis to 

capture experiences, either at the end of development projects [29, 31], or during 
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maintenance projects [4, 26].  

It is clear that small software companies are different to the large ones in many aspects 

[62]. For instance, they have fewer resources which are often not sufficient for them to be 

able to engage in a novel KM approach that requires new tools, processes, training, etc., 

or that require having staff in charge of creating, maintaining, capturing, etc. a base of 

experiences or knowledge. Mature KM initiatives for software organizations require a 

well established software process with a measurement program that enables the company 

to obtain data which is useful for measuring how they are working and how they can 

improve the quality of both the product and the process [7]. Unfortunately, many small 

software companies have not only not adopted standard processes and measurement 

programs, but have also not defined their own processes well [36], and these can 

sometimes seem chaotic [39]. All this makes it harder for such organizations to adopt 

traditional KM practices. 

On the other hand, as has been observed by Land et al. [48], KM efforts in software 

organizations commonly focus upon managing explicit knowledge outside the 

development process, while important knowledge involved in the development processes 

is not explicitly managed. Thus, identifying the form in which tools used to support 

software process are involved in the flow of both explicit and tacit knowledge could help 

to identify means by which to make the management of the knowledge in such processes 

explicit. Some studies have shown that even in software companies which do not have 

explicit KM practices, software engineers implicitly apply some kind of KM in their daily 

work [54, 81]. Therefore, before engaging in a costly KM effort, small software 
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companies should first become aware of the implications of KM in their current systems 

[72] by, for instance, knowing the role that these tools play in the KM activities. Our 

framework attempts to be of assistance in the latter aims, since it is orientated towards 

accomplishing the following four goals: 

• Goal 1: the main goal is to identify the role that tools, currently used in a 

company’s processes, play as knowledge flow facilitators in such processes. This 

is to help organizations to start seeing their current tools from a KM perspective, 

thus enabling them to initiate KM efforts by considering their current technical 

infrastructure as part of such efforts.  

• Goal 2: to identify requirements to improve the use of such tools as knowledge 

flow enablers. 

• Goal 3: to identify further usage of such tools in either other processes or 

activities. 

• Goal 4: to compare tools with others which could support similar activities, from 

the point of view of their contribution to the management of knowledge. 

These goals can help small software companies to recognize the importance of using 

KMSs and how everyday tools can be used as means of capturing or disseminating 

knowledge. Therefore, making their current KM practices explicit could contribute to the 

improvement of their processes [54]. The following section presents a review of the 

characteristics that were used as a basis for the development of the proposed framework, 

which is described in Section Four. 
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3 A review of the characteristics used to analyze KMSs 

After having reviewed different types of KM frameworks, we have identified certain 

issues that should be considered when analyzing KMSs. This revision does not pretend to 

be a complete research survey, since we focus on technical and practical approaches, 

rather than on theoretical approaches. For a theoretical review of KM frameworks the 

reader can consult [43], and [34, 45, 71] for KM evaluation frameworks. Although we 

have principally used proposals for general KMSs to identify the characteristics that have 

been used to analyze KMSs in different domains, we have also chosen proposals from 

other perspectives, such as a classification of specific application domain tools, 

particularly for software development [68], and specific types of KM tools, such as 

groupware or collaboration technologies [59, 80], web technologies [77], and agent-based 

KMSs [79].  

In order to develop our framework, we have identified four main aspects that should be 

considered when analyzing KM tools: 1) the application domain of the tools; 2) the 

structure or form of the knowledge managed; 3) the KM services, processes, or activities 

supported; and 4) the technical issues which might be considered important in particular 

situations. Table 1 presents the various frameworks that we have reviewed and 

considered in our work. The table shows the purpose for which each framework was 

proposed or used, the approach that the frameworks apply to that purpose, and which of 

the four aspects previously mentioned are covered (either explicitly or implicitly) in each 

framework. 
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[Table 1 around here] 

The aspects covered by each framework are ordered according to the importance given to 

each one in such an approach. It is important to mention that each framework manages 

these aspects from different points of view and with different purposes. Moreover, in 

certain proposals some are only managed implicitly. The only proposal that is similar in 

most of the frameworks is that which is related to the KM activities. Moreover, the only 

work that partially covers the four is that of Woitsch and Karagiannis [84]. However, in 

this work all the information is managed in a single vector, and one issue is not 

distinguished from the rest in the same depth as in our work. The four aspects identified 

in this review led us to the definition of four main steps through which to analyze KMSs, 

which are described in the following subsections. 

3.1 To define the application domain 

KM technologies and tools must consider what is important for knowledge workers [23: 

p. 21], since KM strategies must be orientated towards facilitating the activities that such 

workers must perform [83]. KM strategies should identify where the knowledge is or 

where it will be applied, i.e. the process in which it is used or its users [3, 38]. The KMS 

which an organization needs depends on aspects related to the type of organization [46]. 

Therefore, the application domain of KMSs is a key characteristic in the analysis of such 

systems. Identifying the application domain of a KMS is also an important step towards 

its evaluation, which includes the identification of: how knowledge is being used, where, 

when, by whom, etc. [71]. Moreover, we consider that taking into account the work 
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processes supported by and the people who benefit from or are affected by the KMSs 

may help to define the organizational context, which is an important aspect in the 

identification of whether a tool is aligned to the organization’s strategies or processes 

[11]. 

3.2 Defining the type and structure of knowledge 

Defining the type and structure of knowledge refers to the identification of the class of 

knowledge managed and the way in which it is structured. Knowledge in organizations 

can be classified from different points of view [2]. That which is most frequently 

mentioned in KM research considers knowledge as being both tacit and explicit [58]. 

Most KMSs focus upon managing explicit knowledge [5, 16, 60, 76]. This type of 

knowledge can be structured as a variety of levels of formality, in which the more formal 

levels are easier to manage by automatic means [78]. Therefore, considering the type and 

structure of knowledge is an important characteristic when analyzing a tool as a KMS 

[78].  

3.3 Defining the KM activities or knowledge flow stages which are supported 

Since the main objective of KM is to facilitate the flow of knowledge from where it is 

created or stored, to where it is applied [16], in this paper we consider the KM activities 

as being the different stages required to facilitate this knowledge flow such as, for 

instance, capturing knowledge to assist in its future usage, or providing methods through 

which to facilitate the application of the organizational knowledge. The main 

characteristic used to analyze KMSs is that of checking to what degree systems support 
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specific KM activities [2]. In fact, most of the frameworks consider this dimension as the 

main characteristic through which to analyze or evaluate KMSs.  However, most of the 

approaches differ on which of the KM activities should be considered. 

Certain other issues are also important to specific KM activities such as, in the case of 

knowledge transfer, considering a spatio-temporal dimension [6]. This means, specifying 

whether the KMSs consider the location or distribution of givers and takers of 

knowledge, and whether those KMSs enable the takers of knowledge to access the givers 

of knowledge in a synchronous or asynchronous manner [6]. Rao [61] proposes a matrix 

with which to classify KMSs from these two dimensions. 

3.4 Defining the main technical issues 

Certain technical issues should be taken into account, since traditional KMSs have 

limitations that prevent their use in some domains in which these aspects are not 

considered [13, 79]. For example, in software organizations, one of the problems that 

prevents the use of traditional KMSs is that they require users to spend much time 

capturing or searching for knowledge [27, 50]. Therefore, once the way in which a tool 

fits to a particular application domain, the type of knowledge the tool manages, and the 

manner in which it supports specific KM activities have been identified, the next step is 

to identify the main technical issues to be considered, and the form in which the tool 

supports them. In the following section we present guidelines which may be used to 

perform these four steps. 
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4 A framework to analyze tools and technologies as knowledge flow 

facilitators 

Using the four aspects described in the previous section as a base, we have defined a 

framework with which to analyze support tools and technologies used in organizational 

processes, from the point of view of their contribution as knowledge management 

facilitators. The framework is summarized in Figure 1. As can be observed, it is based on 

four stages: 1) the identification of the application domain of the tools being analyzed; 2) 

the identification of the structure of the knowledge managed by the tools; 3) the KM 

activities supported by the tools; and 4) the identification of main technical issues. We 

shall now describe each stage. 

[Figure 1 around here] 

4.1 Application domain 

The definition of the application domain of the tools being analyzed is orientated towards 

three aspects: 1) the use of knowledge, which is related to the organization’s activities or 

processes in which the tool is used, 2) the scope of knowledge, which defines the people 

that might benefit from using the tool, and 3), the domain of the knowledge managed. 

4.1.1 The use of knowledge 

An information system can support different activities, some of which are common to 

every organization such as customer relationships, skill and competence management, 
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etc. Others are specific to certain types of organizations, such as CASE tools or software 

configuration management which are designed for software organizations. In order to 

describe the process in which a KM tool will be used, we have defined certain categories 

which are shown in Table 2. However, we recommend the explicit description of which 

processes and activities are supported by the tool being analyzed. 

[Table 2 around here] 

4.1.2 The scope of knowledge 

The scope of knowledge refers to the range of people that use or might benefit from using 

the knowledge managed by the tool. Some tools manage knowledge for personal use [75]. 

Some knowledge is useful to a specific organizational group, such as a department, or for 

groups formed of people inside and outside the organization. Finally, there is knowledge 

that is useful to the whole organization, for many organizations, or to industry in general 

[68]. Table 3 presents a set of levels that can be used; these are an extension of the scope 

dimension used by Rus et al. in [68]. 

[Table 3 around here] 

4.1.3 The domain of knowledge 

The domain of knowledge managed by a specific tool may be directly related to the 

processes and activities for which the tool is used. However, it is important to give an 

explicit description of the domain of the knowledge or information; for example, whether 

the tool manages information about the products or services provided by the 
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organization, about its employees, its customers, etc. Table 4 shows an example of a 

classification schema that can be used here. Nevertheless, once the domain of knowledge 

has been classified, it is importanat to describe it explicitly. 

[Table 4 around here] 

4.2 The structure of knowledge 

In order to define the structure of the knowledge managed, we have followed an approach 

which extends that defined by Valente and Housel [78]; this extension is presented in 

Table 5. In this table, knowledge is divided into different forms, based on tacit and 

explicit dimensions. Tacit knowledge corresponds with personal knowledge, that which is 

used by individuals to perform their activities (technical dimension), or to perceive their 

world (cognitive dimension) [57]. In this paper we focus upon the technical part of tacit 

knowledge, that which can be grouped as “know how”. Technical skills are those that 

make a person an expert in a specific domain in an organization. Although a part of such 

technical knowledge could be articulated and made explicit relatively easily (for instance 

procedures, techniques, etc.), there is another part which depends upon the individual, 

and is therefore difficult, and some times impossible, to formulize. For instance, a person 

might know which procedure to use to perform a specific activity, but this is not the same 

as having the experience which helps an expert to know how to adapt such knowledge to 

exceptional situations that have not been previously faced. We have divided these two 

forms of technical knowledge into: “know-how”, and skills and abilities respectively. 

On the other hand, explicit knowledge is that which has been formulized and stored in 



Rodríguez-Elias et al., A Framework to Analyze Information Systems as Knowledge Flow 
Facilitators 

Manuscript accepted to be pubshed in the Information and Software Technology Journal 

 15

formal means, and may have different levels of structure, from unstructured, such as free 

text, to highly structured, such as information represented in a mathematically rigorous 

form. In Table 5 we have made a distinction between the two levels of explicit 

knowledge: unstructured, and structured. To better define the degree to which explicit 

knowledge is structured, the representation format of that knowledge can be used. Table 5 

also presents some examples of formats that could possibly be used; however, these can 

be extended or modified depending upon needs. 

[Table 5 around here] 

It is important to take into account the fact that some tools use more than one of the 

knowledge structure representations and formats which are defined in Table 5. For 

example, some XML based content management systems manage documents by storing 

information (metadata) about them in XML, and use this representation to classify them 

in a document repository. These systems can also provide search engines which index 

those documents by using both free text and metadata [37]. 

4.3 Knowledge flow support 

In this phase the KM activities supported by the tools being analyzed are identified, along 

with certain characteristics related to each stage. Many models of KM activities, 

processes, or lifecycles have been proposed (see Table 6). Some of them (Holsapple and 

Joshi [43], Nissen [56], Qureschi et al. [59], and Dalkir [23]) are based on comparisons of 

various KM lifecycles. These lifecycles are composed of different stages, some of which 

are more detailed than others. Most of these models, with the exception of that of Dalkir 
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[23], present the KM activities in a form in which they are separated from each other. 

Holsapple and Joshi [43] argue that to have a common understanding of KM, it is 

necessary to see the different KM activities as interrelated entities, and not as entities that 

are independent and isolated from each other. This theory has prompted us to analyze the 

proposals shown in Table 6, and to define a model that shows the relationships between 

the different KM activities, as part of a continuous flow, shown in Figure 2. 

[Table 6 around here] 

The model of KM activities shown in Figure 2 is based on the knowledge creation model 

proposed by Nonaka [57], which shows the mechanisms used to convert knowledge from 

tacit to tacit (socialization), from tacit to explicit (externalization), from explicit to 

explicit (combination), and from explicit to tacit (internalization). The model in Figure 2 

is presented to show the interconnections between the various KM activities, and 

particularly the manner in which those activities contribute to the knowledge application 

and transferring stages, since these could be considered to be the most important KM 

activities. For organizations, the value of knowledge is in its application [3], and KM 

systems and strategies must facilitate the flow of knowledge to where it needs to be 

applied [15]. For this reason, we use six aspects to analyze the role that a specific tool 

plays in the knowledge flow. These are: knowledge creation, transference, storage, and 

application. We also use externalization and internalization to group the activities that are 

involved in the conversion of tacit knowledge into explicit knowledge, and vice versa. 

[Figure 2 around here] 
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4.3.1 Knowledge creation 

This process consists of the activities that permit the generation of knowledge by 

individuals or by the entire organization, or its acquisition from external sources. To 

analyze technologies which support knowledge creation, we suggest taking both 

generation and acquisition as separated entities. It will therefore, be possible to explicitly 

define tools that support knowledge generation by, for example enabling brainstorming, 

and those that support knowledge acquisition, such as, for example, an online technical 

course system. 

4.3.2 Knowledge externalization 

Knowledge externalization or formalization includes activities which are focused on 

articulating, structuring, representing, codifying, organizing, etc. knowledge, to facilitate 

its management by expressing it in formal sources that can later be stored in repositories, 

databases, etc. This stage is often critical in organizations, since employees frequently do 

not use KM tools because they spend too much time attempting to make their knowledge 

explicit [27, 50]. Moreover, it can be difficult for some employees to know how to 

express their ideas. It is thus convenient to identify tools that may facilitate the 

externalization of employees’ knowledge. 

4.3.3 Knowledge storage 

Once knowledge has been externalized, it must be stored. At this stage, it is extremely 

important that the scope of the stored knowledge, along with its type and structure, are 
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appropriately and explicitly defined. The maintenance of stored knowledge is an 

important factor to take into account at this stage. Knowledge should be updated to avoid 

confusions caused by using obsolete knowledge. This may be static or dynamic [84]. 

There is knowledge that does not change over a long period of time, but there is also 

knowledge that is constantly changing. Moreover, if we have distributed and replicated 

knowledge, it is important to know where the most updated version is, and to gain control 

of the changes made to the different versions. Aditionally, there is knowledge with 

temporal relevancy, which once used may no longer be useful, but there is also 

knowledge that can be useful over long periods of time [46]. It is therefore important to 

define whether a tool provides characteristics to support knowledge maintenance, perhaps 

by identifying its temporal usability, and by facilitating its updating, the identification of 

obsolete knowledge, the management of its versions, etc. [60]. 

4.3.4 Knowledge sharing and transferring 

Knowledge sharing and transferring consists of the activities which focus on transferring, 

disseminating, deploying, diffusing, etc. knowledge between individuals, groups, or 

organizations.  This stage should be seen from the two perspectives of explicit and tacit 

knowledge sharing. Explicit knowledge can be shared by storing it in shared repositories, 

databases, etc. From these media, explicit knowledge can be used by different people 

either within or even outside the organization. Explicit knowledge sharing may also 

consider mechanisms through which to provide information about the knowledge that is 

being stored, thus enabling the diffusion of new knowledge. On the other hand, tacit 

knowledge sharing takes place in socialization processes, and can therefore be supported 
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by communication and collaborative technologies. Through socialization, people can both 

increase their own experience and share that experience with others. Socialization can be 

promoted by, for example, creating communities of practice [82]. 

4.3.5 Knowledge internalization 

Internalization of knowledge can be achieved through various activities. First, explicit 

knowledge must be retrieved from where it is stored. The mechanisms that support this 

process include search engines to retrieve documents in repositories, database query 

systems, etc. Information retrieval systems can help to obtain information from local 

sources, such as the user’s workspace, from central repositories or databases, or from 

distributed sources inside or outside the organization. Once the knowledge has been 

retrieved, its users must interpret it and filter out what is important for them. This process 

facilitates the internalization of the explicit knowledge or information available in formal 

sources. However, providing technologies to assist the users in this process can be a 

challenging job [52]. If the user has too much information or too many available sources, 

identifying that which is the most useful for a particular purpose may be a complex task. 

Therefore, providing tools to assist the user to carry out these tasks can be very valuable. 

This can be achieved by, for example, providing personalized knowledge or information, 

based on the interests, profile, etc. of the users of such knowledge. 

4.3.6 Knowledge application 

Knowledge application is integrated into the other stages, because when people perform 

an activity, make a decision, etc., they must obtain or create the knowledge they require 
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by, for example, retrieving it from a database, a document, etc.; or by consulting 

colleagues or other experts. On the other hand, the application of knowledge can generate 

new knowledge which is valuable to the organization and which should be formalized 

and stored by, for instance, writing a report about the lessons learned while a person was 

solving a problem. Additionally, some of the most valuable knowledge can be generated 

during this stage, because it is by applying knowledge that people obtain experience and 

become expert. Thus, by its application, knowledge can evolve and grow. Tools that 

support the knowledge application stage should also support other stages of the KM 

lifecycle. 

4.4 Technical issues 

Technical aspects frequently lead to the situation of KMSs being unused in organizations 

[74]. Therefore, it is important to identify such aspects in order to analyze whether a 

specific KM tool supports them. In our case we have identified two main aspects which 

are of special interest if we are to address some of the problems in traditional KMSs. 

These are: to reduce the users’ work by providing automatic support at certain stages of 

the KM lifecycle  [52, 79], and to facilitate the management of distributed knowledge [6, 

13, 21, 79]. Frequently, important knowledge distributed exists in an organization that is 

not well managed because it is not stored in central repositories, for instance documents 

stored in employees’ workspaces, thus making it difficult for others to access or find 

them. As it has been pointed out in [13] and in [79], traditional KMSs are not designed by 

taking the distributed nature of knowledge in organizations into consideration. Moreover, 

traditional KMSs often require much work on the part of the users, perhaps because it is 
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necessary for users to input their knowledge into the system, or because it is difficult for 

users to search for specific knowledge. We encountered these problems in a software 

development group studied [66], and this seems to be common problems in the field [27, 

49, 50, 70]. Having taken all this into consideration, we agree that it is important to 

consider whether a tool supports these two aspects. We have therefore defined a set of 

values with which to analyze the level of autonomy of tools, and the distribution of the 

knowledge managed, see Table 7. These two aspects are described in the following 

subsections. 

[Table 7 around here] 

4.4.1 Level of autonomy 

An autonomous system is one capable of sensing the environment in which it is 

embedded, and acting on this in pursuit of its own goals. Such types of systems are often 

called autonomous agents [35]. The definition of agents’ autonomy is too general and 

makes it possible for these types of systems to have different types and levels of 

autonomy [9, 17, 19, 42]. In our case we are interested in user-autonomy which is to say 

that a system is autonomous if it can decide which actions to perform without the user’s 

intervention [19]. However, although some activities may be carried out without the 

user’s intervention, others may require the user’s action. Therefore, this type of autonomy 

can change from a complete dependency, to a complete independency from the user [19]. 

Hexmoor, in [41], has proposed five levels of autonomy that can be used to measure user-

autonomy: 
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1) Not-autonomy implies that the system does not have any type of autonomy. 

2) Semi-autonomy means that the system’s autonomy depends on external 

constraints such as the user’s intervention if it is to act, i.e. whether the user must 

indicate to the system exactly what to do and when to do it, or provide all the 

information required for a specific activity. 

3) Shared-autonomy means that there is a co-participation of the system and the user 

for the achievement of a goal. For instance, the system may assist the user by 

suggesting information to be considered or actions to be carried out, but the user 

decides whether or not to use that information or perform those actions.  

4) Delegated-autonomy means that the system directs the achievement of a goal, but 

may delegate some decisions to the user.  

5) Full-autonomy. This was originally called self-autonomy in [41]. We have, 

however, called it full-autonomy in order to differentiate it from the self-

autonomy concept used in [19]. This means that the system has self-control, and 

performs all or most of the actions required to accomplish a specific goal. 

To illustrate how the above levels can be used to define the autonomy of a tool, we now 

present a sample case, which is divided into various possibilities for a search system 

which are focused on helping to obtain information or knowledge which may be useful in 

accomplishing a particular task. A traditional non-autonomous search system requires the 

user to decide the time, the place, and the knowledge to search for by, for instance, 

introducing keywords or queries related to the information or knowledge s/he wishes to 

find. A semi-autonomous system may be one which is capable of suggesting some 
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keywords or queries that can be related to those introduced by the user, to help her/him to 

redefine the search parameters in order to find more accurate information or knowledge. 

Let us now suppose that the user requests the system to start searching for information 

related to the activities being carried out, but that the system is capable of knowing the 

context of the user (for example the task s/he is doing) to formulate the queries or 

keywords in order to be able to start searching; this case could be defined as a shared-

autonomous behavior of the system. Now let us suppose that once the search has started, 

the system identifies that there are different types of sources (types of documents, people, 

lessons learned reports, etc.) or that they proceed from different places, and decides to ask 

the user which sources are more important; this case could be considered as a delegated-

autonomy, since the system delegates some decisions to the user to improve the results of 

the search. Finally, if the system is capable of identifying the knowledge needed by the 

user and starts searching before this is requested, and it is also capable of managing the 

user’s history and profile in order to infer which sources might be more important for 

her/him, then that system might automatically rank the sources and present those that 

may be more relevant to the user, performing all the search without the user’s 

intervention and this system could therefore be ranked as full-autonomous. 

4.4.2 Distribution of knowledge 

Distributed KM is a research area which has emerged to deal with the problem of 

managing the process of creating and exchanging local knowledge within autonomous 

groups [13]. Knowledge in organizations is distributed by its very nature; it resides in 

diverse sources that may be distributed throughout the entire organization. Moreover, 
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some of these sources may be located outside the organization, or be geographically 

disperse throughout the world, for example in the case of transnational companies [25]. 

Traditional KMSs tend to use centralized repositories of all kinds of knowledge sources 

[47] to manage and control knowledge in a centralized manner [13]. However, not all 

knowledge can be managed in a centralized way, and not considering the distributed 

nature of knowledge might cause users to consider that a system is useless [13, 79]. 

Knowledge usefulness may depend upon where it was created or obtained or where it will 

be applied [13, 25: p. 41]. It may, therefore, be important to know whether a KMS 

enables the management of knowledge in a centralized or a distributed form. 

The meaning of distributed knowledge depends upon the definition made for local 

knowledge. The latter may be knowledge which belongs to a single person, a group or 

unit of a company, an entire company, and so on. Therefore, in order to define whether or 

not a KMS manages centralized or distributed knowledge, we must first define the limits 

of the knowledge nodes embedded in the environment in which the system is situated or 

will be used [21]. “A knowledge node represents a knowledge owner within the 

organization, namely an entity (individual or collective) which has the capability of 

managing its own knowledge both from a conceptual and a technological point of view” 

[12]. Once the boundaries of the knowledge nodes of the organization have been defined, 

we can then identify whether the knowledge is managed in a centralized or distributed 

form from the point of view of the knowledge nodes. To do this, we propose a set of five 

values: 

1. Local. The knowledge of each knowledge node is created, stored, managed, or 
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used locally to that node. 

2. Centralized-internally. The knowledge is created, stored, managed, or used in a 

centralized location inside the organization of the knowledge nodes. 

3. Centralized-externally. The knowledge is created, stored, managed, or used in a 

centralized location outside the organization of the knowledge nodes. 

4. Distributed-internally. The knowledge is created, stored, managed, or used in a 

distributed manner throughout the organization of the knowledge nodes. 

5. Distributed-externally. The knowledge is created, stored, managed, or used in a 

distributed manner throughout knowledge nodes both outside and inside the 

organization. 

We shall now present a sample case through which to illustrate the use of distributed 

knowledge levels. This case deals with the distribution of the knowledge needed by the 

software engineers in a software development company. The company has different units 

throughout the world, and each unit has its own software development department. Each 

department in the company is considered as a knowledge node, and we wish to provide 

KM support to a specific software development department in a specific unit, in which 

the set of knowledge nodes in each unit is considered as an organization. Therefore, if the 

knowledge used by the software development department is stored in a knowledge 

repository controlled by the members of that department, then it is local. If the 

knowledge is managed by a server outside the development department, for example by a 

central server of the company unit in that department, it is centralized-internally. If the 

knowledge is managed by one of the company’s central servers which is in a different 
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unit to that of the software development department, then it is centralized-externally. If 

the knowledge is managed by different departments of the same unit, then it is 

distributed-internally. And finally, if the knowledge is managed by different departments 

of different units (for example, if each development department has its own lessons 

learned repository, but they are shared with other software development departments), 

then it is distributed-externally. 

It is clear that the two technical factors defined in this section are not the only ones that 

could be used. An organization should define its own technical issues according to the 

needs or the focus of the tools that they wish to analyze. For instance, Tiwana and 

Ramesh [77] have analyzed web-based KM systems through characteristics such as 

robustness, security, or scalability, amongst others. Another example is the spatio-

temporal dimension used by Banerjee [6] and Rao [61], in which the place (co-located/ 

remote) that givers and takers of knowledge are in, and the time (synchronous/ 

asynchronous) in which they share knowledge are considered. 

5 Use of the framework: a case study 

In this section, we present a real scenario to illustrate the use of the framework in 

analyzing a tool in a company. The scenario was obtained from a case study conducted in 

a software development group [65, 66] where it was discovered that there were 

information systems which were used by the members of the group to create, capture, 

store, or retrieve valuable knowledge. To explore the way in which one of these systems 

could be integrated in the process as a KMS, we applied the framework described in this 
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paper. The goal was to detect whether a specific tool supported certain KM activities and 

how this was done, in order to later decide whether it was convenient to improve the use 

of the tool as a knowledge flow facilitator, or to develop or acquire a new system through 

which to better support the knowledge flow. 

5.1 Context of the study 

The particular case that we are addressing in this section is focused upon an information 

system used to store the modification requests and problem reports made by the users of 

the systems maintained by the Informatics Department in a research centre. At the time of 

the study this department was made up of fourteen people: the head of the department, a 

secretary, six software engineers, and six assistant programmers. The group was in charge 

of dealing with applications in 5 domain areas: finances, human and material resources, 

academic productivity, and student services. The applications dealt with could be 

considered as medium sized applications (between 50 and 100 different modules per 

application, taking into account reports, views, forms, menus, etc., - the informatics 

department does not have an exact measurement of their current size-). 

The tool analyzed in this case study is a logbook in which all the modification requests 

sent to the informatics department are stored in order to be able to follow their progress 

as they are addressed. The system was designed to provide end users and the head of the 

informatics department with an awareness of the status of the requests. This system can 

be accessed by all the members of the department, who can also add problem reports and 

modification requests, and by all the users of the different systems being maintained, such 
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as secretaries, the centre’s heads of divisions and departments, its researchers, and other 

employees. The exact quantity of people that have access to the system is unknown, but, 

it is highly probably that there are more than 500 people. Nevertheless, the people that 

actually access the system might be between 100 and 150. However, in this work we will 

analyze the logbook from the point of view of the members of the informatics 

department, not of the end users, since the system is part of the maintenance process of 

this department and the maintainers use it on virtually a daily basis. 

It is important to comment on the fact that the present case was derived from a study in 

which the development process of the informatics department was analyzed to identify 

knowledge flows in order to obtain requirements through which to develop a KM system 

[65]. This previous study was carried out by following a process engineering based 

methodology [64]. The study was performed through the modelling of the process to 

identify the way in which knowledge flows through the process; examples of these 

models can be found in [63]. These models were used to obtain information in four 

phases: first, the main knowledge topics or areas involved in the process were identified; 

secondly, the main sources from which those knowledge topics were obtained were 

identified and classified; then, the main knowledge flows, which is to say the transfers of 

knowledge between activities and/or sources were modelled and analyzed. Finally, the 

knowledge flows were studied to identify the problems that were affecting them. In the 

present study, we used the models and information obtained from the application of the 

method described to focus on those processes and activities in which the logbook was 

involved. This information was analyzed by following the framework being proposed. 
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In the study, it was observed that the software engineers were using certain tools for 

different purposes than those for which they had been designed. We were particularly 

interested in the logbook, because we observed that some engineers in the informatics 

department were using it as a lessons learned repository, and not only as a simple 

requests tracking system. For instance, when they remembered that they had previously 

solved problems that were similar to those that they were solving at a specific time, they 

accessed the logbook to retrieve those previous problems in order to look for the 

comments or observations that they had written in those requests. Some engineers used it 

to write comments describing the changes made, such as the files that needed to be 

changed [65]. The following subsections illustrate the manner in which the framework 

was used to analyze the use of the logbook as a KM facilitator. 

5.2 Defining the application domain and knowledge structure 

The application domain of the logbook is summarized in Table 8 and is presented from 

the point of view of the informatics department software engineers. Our main interest was 

in identifying how the logbook could be used to help the informatics department 

engineers to obtain useful knowledge. The main activity in this department is the 

maintenance of the software systems used in the centre. Therefore, the logbook supports 

the domain process of the informatics department. Since, in this case, we are considering 

the department as the organization to which the tool is providing support, and the 

engineers are a group inside this organization, the scope of the logbook is intra-

organizational. However, as we have previously mentioned, the department’s clients also 

have access to information that is managed in the logbook, but at this point we are only 
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interested in how the engineers’ activities can be supported by the tool. 

[Table 8 around here] 

5.3 Defining the knowledge flow support and technical issues 

As is summarized in Table 9, the logbook can be characterized as a storage tool, since it 

is mainly used as an information repository. It does not support the maintenance stage. 

The logbook provides a graphical interface in which engineers introduce the data required 

to track the status of each request, or to describe the solution given to each request so it 

therefore also supports the externalization stage to a small extent. However, this 

description is written in a free text format and it is, therefore, difficult to obtain specific 

information in an autonomous way, since it is necessary to read the description of the 

solutions to discover what changes were made, the place in which those changes were 

made, the source files that were modified, etc. Moreover, each engineer writes these 

reports in a different way, and provides different levels of detail. To retrieve the 

information stored, the logbook provides a graphical interface which the engineers can 

search for modification requests by date, status, the engineer in charge, the client, or by 

the system to be changed. It is not easy to retrieve similar requests, since there is no 

mechanism with which to measure the similarities between them. If an engineer searches 

for a previous request which may be useful in solving a current problem, it is because 

s/he knows that the request exists, and has previous knowledge, such as an approximate 

date, or the client that requested the previous changes. Finally, the logbook is not 

autonomous, and it is internally centralized, since data is stored in a database server 
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within the informatics department. 

[Table 9 around here] 

5.4 Requirements to improve the KM support 

Once the informatics department observed the role that the logbook was currently playing 

as a KM facilitator, they become aware that the functionality of the logbook could be the 

basis of their KM strategy. They therefore decided to improve this functionality, either by 

improving the logbook, or by developing or buying a similar tool with better 

characteristics. 

In the study we observed certain concerns of the informatics department that were related 

to the KM support and technical issues. The department was not interested in modifying 

the application domain of the logbook, but in improving the support in certain KM 

activities. First, the informatics department was interested in extending the access to 

knowledge sources associated with a specific request. There were frequently important 

sources of knowledge related to a request that were difficult to find; this was because the 

engineers did not know about them, or did not remember where they were. The solution 

proposed for this problem was to link each request to other documents or other types of 

sources that could be related to them. It would therefore be possible to access those 

sources through the requests to which they were linked. Thus, the first requirement was 

that the system should facilitate the application of knowledge from different types of 

sources (people, documents, source files, etc.), and not just previous requests. Therefore, 

the system should enable an improvement in the application of the knowledge that the 



Rodríguez-Elias et al., A Framework to Analyze Information Systems as Knowledge Flow 
Facilitators 

Manuscript accepted to be pubshed in the Information and Software Technology Journal 

 32

informatics department already has. 

The second problem observed was that the use of knowledge of previous requests through 

which to solve new problems was made exclusively by the engineers who already knew 

of the existence of those previous requests because they had dealt with them. It was 

important for the department to provide means by which to help the engineers to obtain 

knowledge even when they were ignorant of the existence of the sources of that 

knowledge. Therefore, the second requirement was that the system should have a 

higher level of autonomy (shared, delegated, or full autonomy). It should be capable of 

searching for useful knowledge, even if the engineers did not request specific topics or 

sources. This is because engineers do not always know what to search for, or where to 

search. 

The third problem observed was that the system did not allow the software engineers to 

capture the information related to the solution of a request, since the request form in the 

logbook was not designed for that purpose. Therefore, in order to permit the engineers to 

externalize their experiences in solving a specific request, a third requirement was 

defined: to include a structured form through which to capture information about 

the solution given to each request, thus facilitating the externalization of the knowledge 

associated with those solutions, such as the cause of the problem, the change made, or the 

secondary effects that the changes may have caused.  

It can be observed that by analyzing the logbook from the point of view of the 

characteristics proposed in the framework, it was easier for the informatics department to 
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focus on the main aspects in which the logbook could be improved in order to extend the 

KM support in their process, particularly, in improving the support of the application and 

the externalization of knowledge and to increase system’s the level of autonomy. Once 

these requirements had been defined, the next step was to decide whether to improve the 

logbook, to develop a new system, or to buy one that could address those requirements. 

This was done by comparing other similar tools, using the characteristics covered by the 

logbook and the new requirements as a base. 

5.5 Analyzing tools to achieve the requirements 

Once the requirements to improve KM support have been identified, a company may 

have three options: to acquire a new system that fulfills the requirements, to develop a 

new one, or to improve current tools already in use and that have been found to be useful 

in managing knowledge. In this section, we show the manner in which a comparison of 

the logbook to others similar tools was performed in order to decide which option to 

choose. 

Commercial workflow and task manager systems exist which partially satisfy the 

requirements defined. For example, HelpStar [40] is a service manager system that can be 

used to manage requests, as is done by the logbook. This tool also manages a knowledge 

base which enables the users to obtain statistical information easily, such as the most 

common problems reported, the average time required to solve specific types of 

problems, etc. Nevertheless, since these types of systems are designed to be used by 

many different types of companies, they do not achieve some of the particular needs of 
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the informatics department. For instance, it is not easy to track the files that were 

modified to solve each request. Although the system provides facilities to attach or link 

documents related to a specific request, such as the files changed, this must be done 

entirely by the users. 

On the other hand, tools exist for software development and maintenance that may 

address the problem of tracking the changes of source files derived from a specific 

request. For instance, Bugzilla [18] is a tool which is widely used by software 

development companies to manage their requests. This tool has facilities to link the 

requests with the versions of the source files that were modified, by integrating a source 

version control tool, such as CVS [22]. Therefore, it would be possible to use Bugzilla to 

obtain knowledge such as the dependencies between software artifacts [33]. 

As is shown, we found commercial and even open source and freely available software 

that might support part of the requirements defined. However, we did not know of any 

available software that would support the application of knowledge at the level of 

autonomy that was needed by the informatics department. There are nevertheless some 

research tools that may address this requirement. For instance, Rodriguez et al, in [65] 

use software agents to identify knowledge needs by retrieving information from a 

problem report being analyzed by a software engineer and, based on that information, the 

system starts searching for knowledge sources that may have knowledge which is useful 

to solve that problem report. 

After the analysis of the tools previously mentioned, the informatics department has 
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decided to improve the logbook rather than buying or developing a new system. This is 

for three reasons: first, they have not found a tool that can fulfill all the requirements; 

second, the department does not want to lose the information that is already stored in the 

logbook; and thirdly, the improvement of the logbook, along with the development of the 

tools that may be required to satisfy all the requirements, can be done in-house. From this 

section, we can note that the framework provided the informatics department with 

information that helped it to make an informed decision about the way in which to choose 

their KM support. 

To finalize the description of the case study, we can state that it clearly illustrates the way 

in which the four main goals (explained in Section 2) for which the framework was 

developed are accomplished: first, the accomplishment of goal 1 was illustrated in 

Section 5.2 by identifying the role that a tool plays as a KM enabler, and by identifying 

the type of support provided by the tool to the flow of knowledge as is shown in Section 

5.3. Secondly, goal 2 was illustrated in Section 5.4 through the identification of 

requirements through which to improve a tool as a KM facilitator. In the third place, 

goals 3 and 4 were illustrated in Section 5.5, in which the logbook was compared with 

other tools to decide whether to improve the current tool or to develop or acquire a new 

one; the final conclusion was that the best choice was to extend the logbook with new 

characteristics. 

6 Discussion and lessons learned 

A complete validation of the benefits of applying the proposed framework could be made 
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by measuring the benefits obtained from the integration, as part of the KM strategy, of the 

tools analyzed. However, validation of KM approaches is a very difficult task, since 

results appear in the long run, and it is difficult to measure how much a KMS or strategy 

has contributed to those results, as has been pointed out in [4]. Perhaps this is why “KMS 

success is commonly evaluated at an abstract level that is influenced by an unmanageable 

and unstructured amount of factors” [34] citing [45]. In fact, it is not clear what kind of 

metrics should be used to evaluate specific KMSs, tools, strategies, or initiatives [34, 44, 

45, 71]. Therefore, we have limited our evaluation to the testing of the framework’s 

applicability to a real case, and to extracting experiences and lessons learned from this. 

This was done through the analysis of a tool used in a software development 

environment. From our experience, we can extract the following observations: 

• The members of the informatics department are now aware that they had actually 

been applying KM in their processes even when they had no explicit KM strategy. 

This has helped them to understand the importance of KM in their activities, which 

has contributed to the fact that the informatics department has started applying KM in 

an explicit way. It was not necessary to engage in a cultural change to make the 

members of the department aware of the importance of KM in their activities. They 

have seen that they actually perform KM activities in their daily work and with their 

daily working tools. 

• The informatics department now knows that they actually have KM systems even 

when they did not acquire them for KM purposes. Thus, they have found new value in 

their current tools, which has also contributed to the members of the informatics 
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department seeing their work environment from a KM perspective. The integration of 

working tools as KMSs can facilitate the integration of KM activities into part of the 

working processes, which is a key issue if a KM strategy is to succeed [73]. 

• Finally, we observed that one of the aspects that was considered most valuable by the 

informatics department whilst they were comparing tools, was a technical one, 

particularly the level of autonomy of the tools. This is interesting for us since most 

frameworks do not consider technical aspects, and none of them consider autonomy 

as an important characteristic. The case study has shown us that technical 

characteristics may be a very important issue in helping organizations to make 

decisions about the type of support they need. 

7 Conclusions 

Sometimes, organizations may not have enough resources to be able to apply KM 

strategies that require the acquisition of new KMSs, since these systems may be very 

expensive, or require too much extra work from users [85]. If we are to facilitate the 

adoption of KM strategies in organizations’ processes, then it is important to help them to 

integrate their current technologies into their KM strategy. Another reason for doing this 

is that such strategies should support the real work being done in those organizations. The 

framework presented in this paper was designed to be used as a starting point in helping 

to accomplish this. Our experience in applying the framework has led us to believe that it 

is useful for this purpose. However, more research will be carried out by applying the 

framework to different domains and settings with the goal of continuing to evaluate its 

efficiency and limitations. Defining a quantitative approach through which to evaluate 
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the contribution of frameworks such as ours in order to facilitate their comparison with 

others is also a challenge that opens directions for further work. 
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Table 1. Characteristics of some frameworks for comparison, characterization, or classification of KMSs. The table presents the 

purpose of the framework, the approach used, and the steps and characteristics used to classify KMSs. 

Author/ 
Year 

Purpose Approach Aspects covered 

Borghoff and 
Pareschi/ 
1998, [16]  

To classify KM 
technologies 

Authors use a four component corporate memory architecture, and classify 
technologies depending on the component that tools implement. The components 
considered are: the flow of knowledge, communities of knowledge workers, 
knowledge repositories and libraries, and knowledge cartography. 

- KM activities 
- Structure of knowledge (tacit and explicit) 

Newman and 
Conrad/ 
1999, [55]  

To organize and 
classify KM methods, 
practices and 
technologies 

Authors propose a table that can be used as a checklist to specify some concepts 
related to a KM method, practice or technology. The concepts considered are: KM 
activity (creation, retention, transfer, utilization), work activity level (high-level 
process, mid-level process, decision or action), agent type (individual, organization, 
automatized), knowledge artifact type (explicit, implicit, tacit), and focus (agent, 
artifact, process). 

- KM activities 
- Structure of knowledge (tacit, implicit, and explicit) 
- Application domain (use, scope, and domain of 
knowledge) 

Alavi and 
Leidner/ 
2001, [2]  

To analyze the role of 
KMSs in 
organizational KM 

Authors define a set of KM processes and classify KMSs depending on the KM 
process they support. The KM processes considered are: creation, storage/retrieval, 
transfer, and application. 

- KM activities 

Binney/ 
2001, [10]  

To classify KM 
applications 
mentioned in literature 

Author defines a “KM spectrum” that establish a set of KM application’ types and 
classifies each application depending on the KM activity in which it is most cited in 
literature. The spectrum considers the following KM application types: transactional, 
analytical, asset management, developmental, innovation and creation. This 
approach is also used and extended in [38]. 

- Application domain (use of knowledge) 
- KM activities 
 

Marwick/ 
2001, [52]  

To describe 
characteristics of KM 
technologies 

Author uses the knowledge conversion mechanisms proposed by Nonnaka [57], to 
classify and describe KM technologies. He describes whether specific KM 
technologies support socialization (conversion of tacit to tacit knowledge), 
externalization (tacit to explicit), combination (explicit to explicit), or internalization 
(explicit to tacit). 

- KM activities 
- Structure of knowledge (tacit and explicit) 

Rus et. al./ 
2001, [68]  

To classify KM tools 
used in software 
engineering 

The authors’ main focus is on the organizational processes and tasks that the tools 
support. They also consider KM strategies from the point of view of the scope of 
those strategies, particularly, if they are focused on individuals, projects, 
organizations, or industry. 

- Application domain (use and scope of knowledge) 

Tiwana and 
Ramesh/ 
2001, [77]  

To classify general 
KM technologies, and 
describe some web-

Authors define a “KM network” composed of a set of knowledge sources, tools, and 
tasks; and use them to classify KM technologies according to the organizational 
processes that support, or the KM objectives that enable. The authors also consider 

- Application domain (use of knowledge) 
- KM activities 
- Technical issues (specific for web-based systems) 
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based KMSs some technical attributes that are important for web-based KM systems 
Valente and 
Housel/ 
2002, [78]  

To analyze and 
compare KM tools 

Authors define a matrix of KM services and types of knowledge structures, to be 
used as a checklist to specify whether a tool supports specific services, and manages 
knowledge structured in specific types of structure. Knowledge structures are 
defined as a range of knowledge structure levels from unstructured to structured. 
Knowledge services consider services required to enable organizational processes 
(work and managerial processes), and KM processes. 

- KM activities 
- Structure of knowledge (a set of levels from highly 
unstructured to formally structured knowledge) 
- Application domain (use of knowledge) 

Woitsch and 
Karagiannis/ 
2002, [84]  

To define the required 
functionality of  
enterprise KMSs 

Authors define a vector of “KM-Dimensions” where the dimensions are a set of 
properties or attributes of knowledge to be managed, such as: representation, 
medium, user, time, origin, sophistication, life cycle, relevance, applicability, level, 
dynamic, expression, service boundaries, abstraction, action, and structure. 

- KM activities 
- Application domain (use, scope of knowledge) 
- Structure of knowledge (tacit, explicit / unstructured 
to structured) 
- Technical issues (a set of attributes for the specific 
type of knowledge being managed) 

Kankanhalli 
et. al./ 2003, 
[46]  

To analyze the role of 
IT in KM in a set of 
organizations. 

Authors compare technologies following a four dimension framework. This 
framework considers if the systems are product or service based, and if they allow 
managing low or high volatile context, that means environments that change slowly 
or rapidly. 

- Application domain (use of knowledge) 

van Elst et. 
al./ 2003, 
[79]  

To analyze and 
classify agent-based 
KM approaches 

Authors define a three dimensional framework, where the first two consider 
technical aspects of agent based systems, while the third one focuses on the system’s 
application area. In this third dimension, called KM application level, are considered 
the scope of the system, the KM processes or tasks supported, and whether the 
system is oriented to knowledge products or processes. 

- KM activities 
- Application domain (use of knowledge) 

Qureshi et. 
al./ 2004, 
[59]  

To analyze groupware 
tools as KM 
technologies 

Authors use a set of characteristics of groupware technologies to classify them, and 
illustrate the KM processes that different types of groupware tools support. 

- KM activities 
- Application domain (use of knowledge) 
- Technical issues (related with groupware tools) 

Banjerjee/ 
2005, [6]  

To analyze how KM 
tools are being used in 
organizations 

Author uses the KM processes and the business scope supported to analyze KM 
tools. In the business scope dimension are considered the organizations context, the 
distribution of givers and takers of knowledge, and the temporal access of 
knowledge (synchronous, asynchronous). 

- KM activities 
- Application domain (use of knowledge) 
- Technical issues (distribution of knowledge sources, 
temporality of the access to  the knowledge) 

Rao/ 2005, 
[61]  

To classify and 
describe 
characteristics of KM 
technologies 

Author uses different approaches for classifying KM tools and technologies: the 
spatio-temporal, the KM processes or activities supported, the knowledge creation 
process of Nonnaka [58],  and the domain and scope of the tools. 

- KM activities 
- Application domain (use of knowledge) 
- Technical issues (characteristics of knowledge, 
characteristics of specific types of tools, and the same 
of [6]) 

Vizcaíno et. 
al./ 2005, 
[80]  

To evaluate whether 
collaborative systems 
support KM activities 

Authors define a set of questions which answers can help to identify if a tool 
supports a specific KM activity. 

- KM activities 
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Table 2. Schema used to classify the processes and activities supported by KM 

technologies. 

Category Description 
Business strategies Processes and activities that help accomplish the business strategies, such as tools to 

manage knowledge about the market, competition, etc. 
Organization management Processes and activities to manage the organization, such as the management of 

human resources, finances, etc. 
Organizational life Processes and activities related to the organization’s daily work. For example, to 

manage the inventory, the organization’s infrastructure, etc. 
Domain processes Processes and activities related to the work domain of the organization, such as those 

directly related to the products or services provided by the company. 
Technical activities Processes and activities related to specific aspects of the domain processes, such as the 

use of the tools used by the employees to develop a specific product. 
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Table 3. Structure of the levels of granularity used to define those people who benefit 

from KM technologies (an extension of the used by Rus et al.  [68]). 

Level Definition 
Personal The knowledge is useful to specific people in a personal way. For example, a repository of 

personal documents in the workplace of a particular person. 
Intra-Organizational 
group 

The knowledge is useful to a well defined unit or group of people within the organization. 
For example, certain roles or position levels in the organization, a department, a division, 
etc. 

Extra-Organizational 
group 

The knowledge is useful to a group of people inside and outside the organization, for 
example a community of experts in which some employees participate. 

Organization The knowledge is useful to the entire organization. 
Multiple organizations The knowledge is useful to other organizations too. For example, the costumers or 

suppliers. 
Industry wide The knowledge managed by the tool can be used by all the industry. 
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Table 4. Scheme used to classify the domain of knowledge. 

Type of knowledge Definition 
Business Knowledge related to the business strategy, such as knowledge of the clients, the suppliers, 

the market, etc. 
Organizational Knowledge related to the operation of the company, such as its structure, human or material 

resources, etc. 
Managerial Knowledge related to aspects of the management of the company, such as planning and 

leading projects. For instance, knowledge of the processes followed in the company, such 
as standards to follow, etc. 

Product-Service Knowledge related to the specific aspects of the products or services supplied by the 
company. For instance, the production processes, intermediate products such as documents 
or components, etc. 

Technical Knowledge required for performing the productive activities of the company such as 
methodologies or usage of tools. 
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Table 5. Knowledge structure classification schema (an extension of the used by Valente 

and Housel [78]). 

Knowledge 
structure 

Format Description 

Skills / abilities Refers to the technical knowledge that depends on the experiences of people, and 
therefore it is hard, if not impossible, to formulize and make it explicit. 

Tacit (T) 
Know how Refers to the technical knowledge that people might have, and that might be relatively 

easy to make it explicit, such as procedures, methods, techniques etc. As well, this type 
of knowledge could be implicitly contained in some formal sources of knowledge, such 
as a workflow or a process based system that helps people to know how to do 
something, such as which activities should be performed to accomplish a goal. 

Audio or video 
(A | V) 

Media that can be used to store and share knowledge and information; however, due to 
its nature it is difficult to process it automatically through machines. Hence, people are 
generally required to interpret it. 

Images (I) Images can be used to represent information visually. Although there are techniques to 
automatically obtain information from images (image processing algorithms), people 
could still be required to fully interpret some images.  

Explicit 
unstructured 
(EU) Free text (FT) This category contains sources of knowledge expressed in free text, such as 

unstructured documents, for instance reports, memos, etc. There are tools that help 
manage these kinds of sources using the words that they contain, for example to index 
or classify them. 

Graphics (GR) This category is used to specify knowledge represented graphically, and follows a well 
defined graphical language, in a manner in which any person who knows the language 
can understand the information represented in the graphic. 

Semi-
structured text 
(SST) 

This representation allows some characteristics to be automatically identified in the 
documents, such as titles, types of paragraphs, etc., due to the use of a semi-structured 
representation of the information. One example is HTML, which facilitates obtaining 
information about the structure of a document. 

Structured text 
(ST) 

This representation stores more detailed information in the documents, which facilitates 
their management by computers. An example of this is XML, which allows one to 
obtain information about the content and structure of documents. 

Data (D) Data alone could have no meaning, but grouped and taken into context they can provide 
information and knowledge. Moreover, there are techniques that can be used to discover 
knowledge in large amounts of data, such as data-mining. 

Metadata (MD) Metadata allows one to obtain information to make the management of data or 
information by computers easier.  Metadata can be seen as information about the data or 
other information. An example of this is ontologies used to describe the contexts of 
some data or a domain, such as the concepts, their attributes and relationships [28]. 

Categorized 
knowledge or 
information 
(CK) 

This category is used for systems that make use of well defined structures to classify 
documents or other information sources. Examples of this are the directories used in 
web search services such as Yahoo to search for web pages by categories. 

Explicit 
structured 
(ES) 

Mathematically 
structured 
knowledge 
(MSK) 

This category considers the knowledge expressed in a mathematical form, with an 
explicit and rigorous definition of its semantics, in a manner which makes it possible to 
follow the rules for managing that knowledge without ambiguity. An example of this 
could be an expert system with a knowledge base created following a mathematical 
formulation, making it easy to obtain concrete answers to specific questions expressed 
with a formally defined language. 
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Table 6. Knowledge management life cycle models. 

Model Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6 Stage 7 Stage 8 
Davenport & 
Prusak [25]  

Generate Codify/ 
Coordinate 

Transfer      

Tiwana [76: p. 72]  Acquire Share Use      
McElroy [53]  Produce Integrate Diffusion Apply     
Alavi & Leidner 
[2]  

Create Store/ 
Retrieve 

Transfer Apply     

Meehan & 
Richardson [54]  

Create Store Share Leverage     

Rus & Lindvall 
[67]  

Originate/ 
Create 

Capture/ 
Acquire 

Transform/ 
Organize 

Deploy/ 
Access 

Apply    

Edwards [32]  Create/ 
Acquire 

Retain Share/ 
Transfer 

Use Refine/ 
Update 

   

Qureshi et al. [59]  Create Collect Organize Deliver Use    
Chang Lee et al. 
[20]  

Create Accumulate Sharing Internalize Use    

KPMG  [1] Acquire Indexing Filter Link Distribute Apply   
Nissen [56]  Create Organize Formalize Distribute Apply Evolve   
Dalkir [23]
  

Capture/ 
Create 

Assess Share/ 
Disseminate 

Contextualize Acquire/ 
Apply 

Update   

Rao [60]  Create Codify Retrieve Apply Distribute Validate Track Personalize
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Table 7.  Parameters used to evaluate how the stages of the KM lifecycle  are supported. 

Parameter Description Metric 
Autonomy Indicates how autonomous the tool is when it 

supports a specific stage of the KM lifecycle. 
Whether it requires people to do everything or can 
act automatically for some purposes. 

A value of the set: [not-autonomy, semi-
autonomy, shared-autonomy, delegated-
autonomy, full-autonomy] 

Distribution Indicates the distribution of the knowledge 
managed by the tool 

A value of the set: [local, centralized 
internally, centralized externally,  distributed 
internally, distributed externally] 
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Table 8. Definition of the application domain of the logbook. 

Parameter Value Detail 

Use of 
knowledge Domain processes 

Software maintenance process. The tool is used to help the software 
engineers obtain information useful to accomplish the modification requests 
or problems reported. 

Scope of 
knowledge 

Intra-organizational 
group 

The software engineers of the ID are the ones who benefit from using the 
tool under this application domain. 

Domain of 
knowledge Domain knowledge 

• Information of the modification requests, such as the requirements, or 
the problems reported by the clients.  

• Historical information that may be useful for the engineers to 
accomplish current requests, such as similar requests or problems 
reported previously, and their solutions. 

• Historical information of the systems that are being maintained by the 
ID that can be used to obtain statistical data, such as the most 
problematic systems, the most reported type of problems, and so forth. 

Explicit Structured / 
Data 

The tool stores and manages data structured as registers of a relational 
database. Structure of 

knowledge Explicit Unstructured 
/ Free text 

The tool enables storing detailed descriptions of the requests and their 
solutions as free text. 
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Table 9. Definition of the knowledge flow support and technical issues. 

Parameter Level Detail 
Storage ------------------- An information repository. 

Externalization Small support Provides means for capturing information in both structured and 
unstructured forms. 

Internalization Small support Provides means for retrieving information and organize it in different forms. 
Autonomy Non-Autonomous Totally manual 
Distribution of 
knowledge 

Centralized-
Internally 

A data base server within the informatics department 
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Fig. 1. Stages of the framework for analyzing KM systems. 

Fig. 2.  Model of KM activities, and it’s relationship with the Nonnaka’s Knowledge 

Creation Process [58]. 
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Figure 1 
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Figure 2 
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