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Abstract: Although receiving significant attention in management research, the organizational 
competence concept still remains difficult to apply, due to the vagueness of the theoretical 
construct, and due to the lack of pragmatic procedures to make it actionable. According to 
recent research, knowledge visualization may mitigate the elusiveness of the competence 
concept by assisting the identification, management, and communication of competences. In 
this paper, we thus review the academic literature in search for conceptual representations 
designed to support organizational competence mapping at the intra-, and inter-organizational 
level. By taking a synoptic overview of the collected representations, we single out the building 
blocks of competence visualization, and develop a corresponding classification. Drawing on 
this classification, we position twelve existing competence representation methods in an 
integrative framework to assist practitioners in selecting the right representation method and to 
inform scholars about future research and development needs. 
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1 The Need for Competence Visualization

Introduced by Prahalad and Hamel on the basis of the resource-based view of the 
firm, the concept of core competence has received widespread recognition within the 
academic literature in the management domain. In their seminal article, [Prahalad, 90] 
defined a core competence as the collective learning of an organization, providing 
“the glue that binds existing businesses, and the engine for new business 
development”. More importantly, core competences lead to sustainable advantage, 
because they are resistant to imitation, central to customer value, and conducive to 
market penetration. Therefore, accurate analysis of core competences is necessary in 
order to profitably exploit internal resources, and to correctly identify external 
opportunities [ibid]. Whilst the relevance of the competence perspective is never 
contested, the actual detection of competences can be quite difficult due to the 
vagueness of the theoretical construct. As pointed out by several researchers, the 
competence concept remains at an abstract level, leaving practitioners without clear 
guidance for the application stage [Klein, 98; Javidan, 98; Mills, 02; Tampoe, 94; 
Walsh, 01]. Recognizing the need for operational definitions, concerned scholars in 
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diverse domains set out to develop procedures for assisting competence management. 
According to a broad definition, competence management has the primary objective 
to identify, maintain, and develop competences in agreement with the corporate 
strategy [Berio, 05]. In the domain of knowledge management, knowledge-based 
techniques can be used to understand and manage the firm’s competence 
configuration in order to create sustainable advantage [Roos, 92; Berio, 05; Sawyer, 
06]. In a similar way, a research stream in strategic management deals with the 
clarification of the competence concept, and the definition of practitioner guidelines 
for competence management [Javidan, 98; Tampoe, 94; Torkkeli, 02; Walsh, 01]. In 
the field of computer science, IT-based competence management systems are 
designed for collecting, analysing and representing large amounts of data about 
organizational competences [Klein, 98; Lindgren, 02; Pareto, 07]. Alongside the 
literature streams described above, competence visualization is gradually emerging as 
a meta-discipline which explores the use of visual representations to support 
competence management. In this regard, visual frameworks for competence 
management are found within - and at the intersection of - knowledge management, 
strategic management, and computer science [Fig. 1]. By comparing the three 
literature streams, we can identify key topics regarding the content, methodology, and 
theoretical soundness of competence visualizations, as described below. 

Figure 1: Visual Frameworks for Competence Management: A Literature Mapping 

Visualization content. Whereas the strategy literature focuses essentially on 
organizational competences, knowledge management and computer science attempt to 
integrate the three levels of individual, team, and organizational competences [e.g. 
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Lindgren, 02; Pareto 07]. In particular, computer science exhibits a high level of 
interdisciplinarity, as several contributions include findings from organization studies, 
knowledge management and strategic management, in the attempt to define an 
ontology of competence modelling [e.g. Berio, 05; Sawyer, 06].  

Visualization methodology. On the one side, computer science is focused 
primarily on information visualization, namely the interactive representation of 
competence data for amplifying cognition about organizational competences. On the 
other side, the organizational or strategic literature is oriented towards knowledge 
visualization, intended as the joint production of visual representations for sharing 
knowledge about organizational competences. 

Visualization theory. A difference can be drawn between computer science and 
organizational research (i.e. most of knowledge management and strategic 
management) as regards the degree of meta-awareness about competence 
visualization as a scientific domain. The research stream in computer science 
explicitly points to the necessity, as well as to the challenge of effectively visualizing 
data in competence management systems [Klein, 98; Lindgren, 02; Pareto, 07]. As an 
example, [Klein, 98] underline the relevance of visual depictions to cognitive 
processes, and accordingly shift their focus toward competence metaphors and 
diagrams, beyond the computer-based representation of data. Conversely, the 
organizational literature is less concerned with the systematic application of 
visualization methods to competence management; although with few exceptions 
[Eppler, 07; Mills, 02; Phaal, 03], organizational researchers generally develop visual 
frameworks without making systematic reference to visualization theory.  

Despite receiving a rather unsystematic treatment in the organizational literature, 
graphic depictions may play a catalyst role in identifying, managing, and 
communicating organizational competences. With the term graphic depictions, we 
refer - in this paper - to conceptual, diagrammatic representations of organizational 
competences, produced in a non-automated manner, with or without the use of 
dedicated software. The reasons for focusing on knowledge visualization - as opposed 
to information visualization - are threefold, and all take into consideration the 
fundamental essence of competences. First, conceptual representations give account 
for the knowledge intensity of competences, defined in terms of collective learning 
[Prahalad, 90], actionable know-how [Roos, 92], and skill network [Klein, 98]. A 
non-automated mapping approach supports the sense making and clarification process 
about such collective learnings and can lead to new meta-knowledge. Second, while 
information visualization supports the representation of known competences, 
knowledge visualization assists the detection of unknown competences, thus bringing 
the identification process a step forward. Third, knowledge visualizations can be seen 
as experimental proto-stages for information visualization applications, providing 
conceptual frameworks for representing data in competence management systems 
[Klein, 98].  

A variety of crucial benefits can be associated with the use of visualization by, for 
example, cross-functional teams concerned with the overall process of competence 
management. First, visualization may facilitate competence identification, and 
ultimately contribute to the constitution of ‘organizational self-knowledge’ [Rulke, 
00], by increasing managers’ awareness of organizational competences. Conceptual 
representations assist the elicitation of tacit knowledge [Mengis, 07] and clarify the 
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connections among organizational competences and resources [Mills, 02]. In addition, 
conceptual representations may promote a shared understanding of competences, by 
acting as “boundary objects” [Carlile, 04]. Conceptual representations provide a 
common structure with the potential to facilitate knowledge integration across 
individual, functional and organizational boundaries. Visualization also allows for 
reviewability and revisability [Mengis, 07], thus facilitating the collective refinement 
of the elicited competences. By re-examining arguments with the use of visual 
frameworks, team members can build common ground [ibid], and ultimately achieve 
a co-constructed understanding of organizational competences. 

In addition to facilitate competence identification, visualization may assist 
competence management, with particular reference to the processes of competence 
alignment, exploitation, and exploration. Competence visualization may facilitate the 
integration and alignment of distinctive competences with an organizational strategy. 
As an example, the competence tree by [Sawyer, 06] visualizes operational and core 
competences in a hierarchical connection to the corporate vision, and to the success 
factors in a competitive domain. Competence visualization may also support the 
competence agenda by directing the exploration of novel competences, and guiding 
the exploitation of existing competences. In this regard, the core competence agenda 
matrix by [Torkkeli, 02] relates novel and existing competences with novel and 
existing product markets. By assisting competence planning, visualization ultimately 
helps avoiding ‘competence traps’, defined in terms of a dysfunctional imbalance 
between knowledge exploration and exploitation [Liu, 06]. 

Finally, visualization may support competence communication to external 
audiences, thus contributing to build the perceived distinctiveness of an organization. 
The clear illustration of organizational competences can foster stakeholder relations, 
by facilitating the attraction of potential investors, clients, and employees. In 
particular, competence visualization may be pivotal for strategic alliances, supporting 
the inter-organizational communication of competences. In this context, visualization 
may facilitate the decision to enter a strategic alliance, enabling prospect partners to 
understand each others’ resources, foresee competence complementarities, and 
estimate the potential value of an alliance. Visualization may support on-going 
collaboration, by assisting corporate partners in appreciating reciprocal competences, 
and identifying a suitable direction for their joint activities. Competence visualization 
may permit to connect co-workers across the partner organizations, and to define 
interaction rules for expanding the collaboration beyond specific projects; as 
summarized by a manager of the Philips-Swarovski partnership interviewed by us: 
“Competence visualization is central for the early stages of a strategic alliance, 
serving not just planning purposes, but also mutual understanding and trust building”. 

2 Current Practices of Competence Visualization 

Having illustrated the importance of graphic competence representations in intra- and 
inter-organizational settings, we now proceed with a critical review of the competence 
visualizations thus far developed in the academic literature. For this purpose we have 
screened methods across the domains of strategic management, technology 
management, knowledge management, and alliance management research. In 
particular, the current review is focused on competence frameworks, intended as 
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conceptual instruments for assisting competence management. In searching the 
academic literature, we have collected a total of twelve frameworks with substantial 
applicability to competence management in the intra- and inter-organizational setting. 
Since a detailed review of the collected frameworks is beyond the scope of the present 
article1, an attempt is made to provide a general overview of competence 
visualization, by introducing a simple overview classification [Tab. 1]. We have 
developed this classification in order to identify the building blocks of competence 
visualization. As a result, the classificatory dimensions capture the fundamental 
components of competence representations, and converge to define a tentative 
ontology of this domain. As an organizing principle for this overview, we use the five 
main interrogatives of what, how, why, for whom and where. 

What?� How?� Why?� Whom?� Where?�

Core competence Hierarchical Identification Int. Audience In praesentia 
Competence Supportive Development Ext. Audience In absentia 

Supportive comp. Temporal Allocation 
Operational comp. Matching Communication

Resources

Table 1: Classification of competence visualization elements 

The what dimension refers to the content represented in a competence 
visualization. In particular, core competence is the collective knowledge of an 
organization, essential to the implementation of a strategic vision, and critical for 
long-term survival [Prahalad, 90; Tampoe, 94]. By contrast, a competence is 
functionally-based, and represents ‘ordinary’ knowledge which contributes to 
organizational success, although without being conducive to sustainable advantage 
per se [Mills, 02; Tampoe, 94]. A supportive or dynamic competence is meta-
knowledge with the potential to enhance ordinary competences, with applicability to a 
wide range of organizational activities [Mills, 02; Winter, 03]. Finally, operational 
competence (or skill) is procedural knowledge with reference to a series of processes 
and routines whereby the organization coordinates the interaction among resources 
[Javidan, 98; Torkkeli, 02]. In this context, resources represent the building blocks of 
organizational competences, and include tangible resources such as plants, 
technology, and equipment, as well as intangible ones, such as culture, values, and 
beliefs [Mills, 02].  

The how dimension refers to the coordination mechanisms whereby the objects 
represented within a competence representation – either competences or resources – 
are connected into meaningful relations. The visual framework may underline 
hierarchical relations, linking competences via vertical and horizontal connections in 
a pyramidal or tree-shaped structure [Mills, 02; Sawyer, 06; Walsh, 01]. 
Alternatively, the competence graphic may represent supportive relations, e.g. by 

                                                          
[1] Due to space constraints, the collected frameworks are not all illustrated. However, the 
collection of competence frameworks can be either requested from the authors or accessed via 
the webpage http://www.knowledge-communication.org/OrgCompetenceVisualization.pdf.
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depicting competences as a series of interlinked nodes, forming a network structure 
[Klein, 98]. The competence visualization may emphasize the temporal dimension, by 
relating competences either in a linear, or in a cyclical manner. For example, 
[Pietroforte, 96] portrays competences in a linear relation along the value chain, while 
[Marti, 04] depicts a reinforcing cycle between customer analysis, individual 
competences, core competences, and financial results. A competence visualization 
may represent matching relations, supporting the connection of relevant elements to 
facilitate the generation of new insights. As an example, the opportunity framework 
by [Muller, 02] enables managers to match the core competences of future partners, as 
a means to elicit the innovation opportunities related to a strategic alliance. 

The why dimension addresses the purpose of a competence visualization, i.e., the 
managerial processes supported by it. In particular, the identification process consists 
of making organizational competences explicit, a primary function which provides the 
ground work for the subsequent processes. The development process consists of 
competence exploration, directed at the acquisition of important competences, 
whereby the organization can close crucial gaps, and strengthen its competitive 
position. The allocation process consists of competence exploitation, requiring 
managers to conceive novel uses of the existing competences, in order to leverage a 
competence for multiple products and across several markets. The communication
process allows managers to convey competences to various audiences. 

The whom dimension makes reference to the primary audience addressed by the 
competence framework, either internal or external with respect to the organization. 
On the internal side, a competence framework may be directed to department 
managers, cross-functional teams, employees, and particularly to newly recruited 
employees. On the external side, a competence framework may be intended for a 
variety of stakeholders, including alliance partners, suppliers, (potential) investors, 
and the public at large.  

The where dimension indicates the fruition context of the competence depiction, 
with a basic distinction between in praesentia, synchronous interactions, versus in 
absentia, asynchronous interactions. In the first case, the competence visualization is 
co-constructed in a face-to-face context, such as workshops, meetings, and seminars. 
In the second case, the competence framework is used in a mediated context, such as 
via the organization’s website, intranet, or via its publications. 

Besides its function to synthesize existing approaches, the classification depicted 
in [Tab. 1] may also provide general directions for the production of competence 
visualizations. As a general rule, a competence depiction must address the five 
questions underlying the classification dimensions, in order to effectively support 
competence management. In particular, the competence manager should be aware that 
different purposes, target groups, and contexts require the selection of different 
visualization formats. For example, competence allocation by senior management 
requires in praesentia visualizations with links to the competence agenda, while 
competence communication to the public at large demands simplified visualizations 
with high impact. Furthermore, the classification dimensions may serve as a guideline 
for structuring the evaluation of the competence visualizations found in the academic 
literature. By taking an overall outlook at the collected visualizations, it is possible to 
identify at least two areas of improvement: With respect to the what dimension, the 
current visualizations generally neglect the representation of supportive competences,
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with the few exceptions of [Mills, 02] and [Bernhardt, 09]. Overall, the current 
visualizations suggest a static depiction of competences, failing to represent the 
dynamic processes whereby an organization strengthens, and adjusts its competence 
configuration. With respect to the how dimension, the current representations of 
coordination mechanisms are somewhat tentative, neglecting the actual processes 
whereby organizational competences are integrated, deployed and recombined. The 
visual representation of coordination mechanisms should be further explored, beyond 
the sketchy categories currently reported under the how dimension. For example, a 
future representation may capture the knowledge intensity of the coordination 
mechanisms employed for managing competences. Knowledge-intensive coordination 
is required to recombine competences for innovation purposes, while routinely-based 
coordination enables the connection of resources and competences for ordinary 
procedures.  

3 Towards an Integrative Framework for Competence Mapping  

3.1 The Framework in Overview 

Drawing on the classification described above, this section proposes an integrative 
framework for the use of competence visualizations, [see Fig. 2]. It is integrative in 
the sense that it provides a comprehensive view on existing (and potential) 
competence visualization methods according to their purposes and depiction schemes. 
As illustrated in [Fig. 2], our framework was obtained by positioning the how and why
dimensions of the previous classification along two axes. The how dimension reflects 
the coordination mechanisms utilized for connecting competences visually, and 
ultimately defines the graphic structure of the competence visualization. The why
dimension points to the processes supported by the competence visualization, 
consisting of competence identification, management and communication. By 
combining the how and why dimensions, we have been able to position the 
competence visualizations available in the academic literature according to their 
purpose and form.  In the framework above, we also include the content (or what 
dimension) of each of the twelve methods that we have identified. The categorization 
of the methods in the grid is not mutually exclusive, as a competence visualization 
may serve more than one purpose and may make use of multiple coordination or 
depiction mechanisms. The core competence agenda by [Torkkeli, 02], for example, 
supports competence allocation and development, whereas the competence 
architecture by [Mills, 02] depicts both hierarchical and supportive relations. 
Nevertheless, the framework presents the dual advantage of synthesis and scalability,
meaning that it captures existing methods, and that it can be used to better understand 
the function of (or need for) future ones. Above all, the integrative framework 
provides valuable support to practitioners who want to use visualization 
systematically for competence management. It facilitates the selection of one or 
several competence visualizations with regard to the task at hand. It also shows where 
multiple methods are available (such as for competence identification), and where 
more research is still needed (such as in the competence development and 
communication area). The framework can thus provide valuable pointers for future 
development efforts by researchers. Further research, however, is needed for the 
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integrative framework to reach the maturity stage. At present, it is subject to an on-
going revision, and the underlying dimensions are regularly checked, and eventually 
refined against the addition of further elements. Moreover, in future research, we will 
perform surveys among practitioners, in order to assess to which degree the 
competence visualizations really support the processes indicated in the framework (as 
claimed by the respective authors).  

Figure 2: An integrative framework of competence visualizations 

3.2 Illustrating the Integrative Framework for Competence Mapping 

In this section we describe the integrative framework in greater detail, by illustrating 
diverse visualizations according to the what, why and how dimensions of competence 
mapping. In order to cover the broad scope of the integrative framework, we have 
selected competence visualizations which serve diverse purposes and present various 
graphical schemes [Fig. 3]. Besides illustrating the building blocks of competence 
mapping, the following descriptions should clarify the rationale behind the 
positioning of visualization techniques within the integrative framework.  
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The competence architecture by [Mills, 02] is a conceptual framework assisting 
practitioners in identifying organizational competences, along with the underlying 
resources. Defining competency as a network of resources, [Mills, 02] propose to 
represent competency like a triangle, containing a variety of circles to symbolize 
resources. As a first step, practitioners identify distinctive competences - perceivable 
by customers - and accordingly uncover the underlying resource network. Therefore, 
practitioners explore supportive competences, which reside deeper in the 
organization, and provide the implicit ground for strategic resources. As a general 
rule, the triangle “supportive competence” is drawn with the apex penetrating the 
triangle “distinctive competence”, in coincidence of the most relevant resources. In a 
progressive way, practitioners expand on the competence architecture, by drilling 
down competences, and exploring competence-resource relations. In summary, the 
competence architecture supports the identification process, by connecting 
competences in a hierarchical order, and showing supportive relations within the 
resource networks. 

Intended to support strategic planning, technology roadmapping is a visual 
technique for mapping and linking technological competences, product developments, 
and market opportunities [Phaal, 03]. While technology roadmaps are customizable to 
fit a wide range of organizational contexts, the generic structure is comprised of three 
layers, and explicitly includes the temporal dimension. The top layer relates to 
industry trends and drivers, whereas the bottom layer represents the organizational 
knowledge base. The middle layer acts as a bridging mechanism and relates to the 
tangible systems developed to address industry trends and drivers, such as 
engineering processes, operational capabilities, and products. By drawing connections 
among the three layers, senior managers explore innovation opportunities, and 
accordingly plan for competence allocation and development. As depicted in [Fig. 3], 
the visual scheme of technology roadmaps underlines the temporal dimension
according to a linear perspective, and displays supportive relations among 
competences, products, and markets.  

The opportunity framework is a n-by-n matrix, created by [Muller, 02], to support 
alliance managers in identifying innovation opportunities based on complementary 
competences between prospect partners. In order to produce the matrix, the alliance 
manager lists organizational competences on the vertical axis and repeat for the 
prospect partner on the horizontal axis. By cross-checking the listed competences, the 
alliance manager identifies complementary competences with an innovation potential. 
In the corresponding cells, the alliance manager writes an innovation opportunity, and 
eventually comes up with an innovation map to be realised via the strategic alliance. 
In summary, the opportunity framework visualizes matching relations between 
competences, and supports the allocation process via the recombinant exploitation of 
existing competences for innovation purposes. Besides the unilateral application 
suggested by [Muller, 02], the opportunity framework may be used simultaneously by 
prospect partners, as a basis for discussing the viability of a strategic alliance. 

The skill network by [Klein, 98] enables an organization and its members to 
understand competences as a network of interrelated skills. It allows them to visualize 
the dynamics whereby skills flow through an organization to create a product 
advantage. The skill network builds upon the systematic analysis of competence data, 
collected via structured interviews with organizational informants. In particular, the 
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diagram is produced by applying a mathematical technique to compute what skills 
contribute the most to product development, and the extent to which skills tend to be 
used in combination. Graphically, the diagram represents skills as triangles, and skill 
connections as straight lines converging in a broader network. In this regard, the 
visual scheme emphasizes supportive relations among skills, and serves the purpose 
to communicate competence data across the entire organization. According to [Klein, 
98], while numeric data can easily lead to detail views, the corresponding 
visualization can convey the big picture, and build up greater commitment.  

Business /
Market 

Product / Services /
Capability System

Technology / Skills 
Competences / 

Resources

Competence Architecture [Mills 02] Technology Roadmap [Phaal 03]

Opportunity Framework [Muller 02] Skill Network [Klein 98]

Figure 3: Selected Examples of Competence Visualizations 

By taking a general view at the integrative framework [Fig. 2], it is possible to 
draw tentative associations between the visual schemes and the mapping processes 
served by competence visualizations. While the competence frameworks reported in 
[Fig. 2] differ substantially with regard to their aesthetic appearance, consistent 
patterns can be observed by looking at the individual phases of the mapping process. 
On occasion, the observation of the collected frameworks provides the starting point 
to formulate tentative suggestions for the development of novel frameworks:  
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Competence identification. As visible in [Fig. 2], a large cluster of competence 
frameworks supports the identification process by underlying hierarchical relations in 
the visual scheme. As pointed out by [Walsh, 01], “much of the difficulty in 
identifying competences arises from the hierarchical and multidimensional nature of 
competencies”. Accordingly, the identification frameworks operationalize the 
competence concept by suggesting a visual hierarchy whereby the competence 
components are singled out in building blocks, and connected to the overarching 
strategy.

Competence development. As suggested by [Fig. 2], only a handful of visual 
frameworks is currently available for competence development, therefore making 
pointless any attempt to identify consistent patterns. However, the linear temporality 
portrayed in technology roadmapping seems a promising perspective, since 
competence planning is by itself a future-oriented activity. Moreover, novel 
frameworks may assist competence development by visualizing the gap between the 
current and desired competence portfolio.  

Competence allocation. Interestingly, the allocation frameworks collected in the 
academic literature are communed by a visual scheme supporting the representation 
of matching relations. In this regard, existing competences are checked against 
relevant benchmarks - such as industry trends - to foresee allocation opportunities 
with the potential to fulfil strategic objectives. As a next step, visual schemes may 
account for the systemic recombination of existing capabilities, in order to support the 
implementation of exploitative strategies based on core competences. In other words, 
novel frameworks should not only point out what competences are relevant, but also 
focus on processes whereby competences can be combined, rearranged, and exploited. 

Competence communication. The communication frameworks in [Fig. 2] 
consistently propose simplified representations to facilitate understanding of 
organizational competences among target audiences. In this regard, the adoption of 
visual metaphors presents the potential to improve competence communication, by 
assisting the transfer of implicit knowledge, and amplifying the cognition process. 
Being “tools for cognition”, visual metaphors facilitate connection to personal 
knowledge, and ultimately increase retention on the receiver side [Eppler, 07]. 

4 Conclusion

Besides delineating the theoretical underpinnings of competence visualization, the 
present article provides a threefold contribution to this emerging discipline: First, the 
article provides descriptive value in the form of a collection of twelve existing 
competence visualizations spread across various literature streams. Second, the article 
provides analytical (or synthetic) value, as the building blocks of competence 
visualizations are singled out and arranged in a classification [section 2]. Third, the 
article presents prescriptive value, as the integrative framework in [section 3], albeit 
tentatively, provides guidance for selecting among different competence visualization 
formats. It also shows areas where more research is needed. Future research could 
strengthen the theoretical foundations of competence visualization by exploring the 
advantages and disadvantages associated with competence mapping in intra- and 
inter- organizational settings. Moreover, future work could validate our framework, 
and eventually develop parameters for evaluating visualizations regarding their 
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contribution to competence management. Ultimately, future research should strive to 
systematize the practice of competence visualization, by defining a standard toolset of 
visualization frameworks for assisting the different phases of competence 
management. 

References 

[Berio, 05] Berio, G., Harzallah, M.: “Knowledge Management for Competence Management”; 
Journal of Universal Knowledge Management, 0, 1 (2005), 21-28. 

[Bernhardt, 09] Bernhardt, V.: “Strategische Erneuerung von Medienunternehmen - Entwick-
lung dynamischer Fähigkeiten im Kontext radikalen Wandels”; PhD Thesis Dissertation, Uni-
versity of St. Gallen (2009).  

[Carlile, 04] Carlile, P.: “Transferring, translating, and transforming: An integrative framework 
for managing knowledge across boundaries”; Organization Science, 15, 5 (2004), 555-568.  

[Eppler, 07] Eppler, M., Burkhard, R.: “Visual representations in knowledge management”; 
Journal of Knowledge Management, 11, 4 (2007), 112-122.  

[Javidan, 98] Javidan, M.: “Core competence: what does it mean in practice?”; Long Range 
Planning, 31, 1 (1998), 60-71.  

[Klein, 98] Klein, J., Gee, D., Jones, H.: “Analysing clusters of skills in R&D – core 
competencies, metaphors, visualization, and the role of IT”; R&D Management, 28, 1 (1998), 
37-42.

[Lindgren, 02] Lindgren, R.: “Competence Visualizer: generating competence patterns of 
organizational groups”; Proc. HICSS-35’02 Big Island, Hawaii (2002), 108-118. 

[Liu, 06] Liu, W.: “Knowledge exploitation, knowledge exploration, and competency trap”; 
Knowledge and Process Management, 13, 3 (2006), 144–161. 

[Marti, 04] Marti, J.M.V.: “Strategic knowledge benchmarking system (SKBS): A knowledge-
based strategic management information systems for firms”; Journal of Knowledge 
Management, 8, 6 (2004), 31-49.  

[Mengis, 07] Mengis, J.: “Integrating knowledge through communication: an analysis of 
expert-decision maker interactions”; PhD Thesis Dissertation, University of Lugano (2007). 

[Mills, 02] Mills, J., Platts, K., Bourne, M., Huw, R.: “Competing through competences”; 
Cambridge University Press / Cambridge (2002). 

[Muller, 02] Muller, A., Välikangas, L.: “Extending the boundary of corporate innovation”; 
Strategy and Leadership, 30, 3 (2002), 4-9. 

[Pareto, 07] Pareto, L., Lundh Snis, U.: “An interactive visualization model for competence 
management: an integrative approach”; Proc. I-KNOW ’07 Graz, Austria (2007), 440-447. 

[Phaal, 03] Phaal, R., Farrukh, C.J.P., Mills, J.F.: “Customizing the technology roadmapping 
approach”; Proc. PICMET ’03, Portland (2003), 361-369. 

[Pietroforte, 96] Pietroforte, R.: “Building international construction alliances - Successful 
partnering for construction firms”; Taylor & Francis (1996). 

[Prahalad, 90] Prahalad, C.K., Hamel, G.: “The core competence of the corporation”; Harvard 
Business Review, May-June (1990), 79-90.  

A. Comi, M. J. Eppler: Visualizing Organizational ...126



[Roos, 92] Roos J., Von Krogh, G.: “Figuring out your competence configuration”; European 
Management Journal, 10, 4 (1992), 422-427. 

[Rulke, 00] Rulke, D.L, Zaheer, S., Anderson, M.H.: “Sources of managers’ knowledge of 
organizational capabilities”; Organizational Behavior and Human Decision Processes, 82, 1 
(2000), 134-149. 

[Sawyer, 06] Sawyer, K., Gammack, J.: “Developing and analysing core competencies for 
alignment with strategy”; International Journal of Knowledge Management, 2, 1 (2006), 58-71. 

[Tampoe, 94] Tampoe, M.: “Exploiting the core competences of your organization”; Long 
Range Planning, 27, 4 (1994), 66-77.  

[Torkkeli, 02] Torkkeli, M., Tuominen, M.: “The contribution of technology selection to core 
competencies”; International Journal of Production Economics, 77, 3 (2002), 271-284.  

[Walsh, 01] Walsh, S.T., Linton, J.D.: “The competence pyramid: a framework for identifying 
and analyzing firm and industry competence”; Technology Analysis & Strategic Management, 
13, 2 (2001), 165–177. 

[Winter, 03] Winter, S.: “Understanding dynamic capabilities”; Strategic Management Journal, 
24, 10 (2003), 991-995. 

A. Comi, M. J. Eppler: Visualizing Organizational ... 127



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


