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Abstract. Current trends among business companies imply that sources of human competencies are spread across intra-organisational and inter-organisational units into networks of organisations of different kinds. This paper explores the challenges for design of competence management systems (CMS) raised by inter-organisational collaboration in a network of private companies. We take the point of departure from the co-workers’ abilitly to explore and manage their competence. The research question to be answered is: How can a network perspective on competence management systems empower co-workers? The paper presents findings from an on-going research project aiming at identifying design implications of a network competence management system (nCMS), where the role of the individual is valued crucial for its success. We argue that there is a need to take a critical stand towards common assumptions of CMS as a tool for intra organisational strategic work - instead a nCMS should empower the individual member of the network organization. 
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Introduction
There is an on-going debate on human resource and its management that says that human capability should not only be seen as a resource among others, but as the main source of improving performance and exploring competencies and innovation. This indeed also recall the previous change in how the organisational view has shifted from the old and restrictive notion of employee “qualifications”, to a broader notion of employee “competence” (Boucher et al, 2006). One current trend in many organisations is a divergence concerning the contribution of human capabilities to the success or failure of the organisation. According to Zülch & Becker (2006) the importance of the human resources for the long-term success of the company is obvious, but at the same time these resources are planned rather mechanically, comparable to the planning of machinery resources and material. They claim there is a lack of methods with which individual competencies during planning and decision-making can be taken into account. 
Even within the IS community we have followed the literature on systems supporting competence management (see for example Lindgren et al (2004); Håland & Tjora (2006)). They claim that there are few information systems specially designed to help organizations manage competence both at the individual and the organizational level, and that IT is not considered to manage competence across individual and organizational levels. 
Furthermore, current and future work life is said to consider the employees as more competent, independent and unique members of the organisations. Hence, strategic management development and individual career planning ought to be seen as two sides of the same coin. Moreover, it constitutes a basis for emancipation and empowerment of the individual (Lindgren, 2002).
We recognise this as a call for re-conceptualising the notion of competence, and thereby introducing more innovative and flexible views on what competence could be and how it can be approached in order to be facilitated in IT tools and systems. Previous research, from which we realise that there exist various notions on competence management, mainly rely on the intra-organisational view, i.e. competence notions that exist inside the organisation. Realising that human capabilities and core competencies are vital for business value and success, we argue that competence is an infinite resource that challenges the dominant competence views grounded in organisational levels only. Viewing competence as intangible assets, as negotiable goods and deliverables, implies that a network level provides a new, unexplored dimension of competence management. However, several problems have to be considered in order to have the individual perspective aligned with the network perspective in such systems. A network perspective challenges the hierarchical structure of the company and loosens up the core competencies of the organisation into units of unexplored capabilities of individual co-workers (see for example Knight & Pye, 2005). Furthermore, IT systems can either augment the current structure of competence management or challenge the re-active thinking of it. 

Research question and aim

The research question to be answered in this paper is: How can a network perspective on competence management systems empower co-workers? We argue that a network perspective on CMS (nCMS) is one potential enabler for empowering the employee. Our ambition is to strengthen the individual’s role and influence in what and how competence information is treated. We will propose ways of aligning the individual perspective with the network perspective of managing competence. Hence, the aim of the paper is to explore more innovative ways of handling such competence information by IT and to discuss what implications for design such an IT system (nCMS) will have.  The paper is based on the empirical findings from an on-going research project (CoMaNwO), as well as inspired by a literature review concerning the notion of competence and competence systems. 

The Research Project 
The collaboration research project CoMaNwO (Competence Management in Network Organisations), represents a network of organisations, which is the main unit of analysis. The aim of the project is to investigate and further explore each organisations motivation for developing a learning and competence management infrastructure for their network activities. We have a particular focus on the role of IT as a mediating tool for the establishment of such an infrastructure. 
The problem domain for the CoMaNwO project is competence management in network organisations, a research area that fits well with the research group’s overall research agenda in Work-Integrated Learning (WIL). This research primarily deals with contexts where the “learner” is employed by an organisation and where learning is an integrated part of everyday work. Previous studies of the role of IT with respect to learning and competence management identifies three, partly interrelated, analytical approaches that will guide the research of the CoMaNWO project: (i) IT as an infrastructure for data, information and knowledge, (ii) IT as a medium for communication and collaboration, and (iii) IT as a tool for competence management processes and organisational change. Each of these analytical approaches highlights and emphasises different aspects of work-integrated learning, and by combining them into a holistic approach the problem domain of this project can be thoroughly explored.
The empirical context – Networking Companies, NWC

Launched in 1996, Networking Companies is the oldest and most established network of business organizations within the four-city region comprised of Trollhättan, Vänersborg, Uddevalla and Lysekil. The network is made up of 40 corporations active in this four-city region, the majority of which are suppliers to the automotive and technology industry. A total of 13,000 employees currently work in our member companies. The member organisations range from SME:s with under 50 employees to the leading industries of the region (Volvo Aero and Saab GM)
Started for the purpose of enhancing the competitive strengths of the members by means of both business and competence development, Networking Companies has evolved into being a discussion partner, sounding board and logical meeting place for both established and start-up technology companies in West Sweden. The group is involved in collaborative projects with regional business development entities and with University West. Over the years, they have created relationships and close contacts between their corporate members and their supportive partner organizations. 

The goals of the network are to reach larger and more comprehensive marketing solutions, offer cutting edge competence within traditional as well as newly evolving business sectors, in addition to greater collaboration among corporate members. NWC hold regular meetings to which they invite opinion and corporate leaders of interest to their members for the purpose of creating deeper business relationships and contacts.

The goals of NWC (quoted from network’s homepage, www.networkingcompanies.se) are:
· Act as a discussion partner for the technology and automotive industry in the four-city region

· Broaden business contacts and create new business development opportunities 

· Showcase the cutting edge competence of our corporate members 

· Create the preconditions leading to comprehensive, system based industry solutions

Project organization and data collection methods

The CoMaNwO project is a collaboration projects between the board of directors of NWC and Laboratorium for Interaction Technology (research group in Informatics at University West, UW). The network organisation together with six corporate partners selected for this project constitute a representative selection of both SME:s and large corporations in the region. Each company is oriented towards frontline technological development and consequently identifies competence management as the primary challenge for the future. CoMaNwO is organized as a collaborative research project where six researchers from UW together with six members from the industrial firms constitute the project team.  The overall organization of the project has been outlined as an iterative and collaborative circle with four stages in each rotation (fig 1). The project model is partly inspired by canonical action research method (see for example Lindgren et al. 2004).
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Figure 1. The Project workflow as an iterative collaborative circle.
In the first stage diagnosing is conducted through in-company meetings with observations, interviews, surveys and seminars at each participating organization. In the second stage tentative action planning is conducted by the research group, this is subsequently discussed and evaluated in a 2-day project group workshop with practitioners, researchers and sometimes external experts. The deliverables from such workshops are jointly agreed upon action plans, which are then put into action at the network level. The data collected for this paper is the result of two repetitions of the collaborative circle. More specifically the data consist of:
· Six group interviews with representatives (3-5) from each firm, lasting approximately 1,5 hour.
· Two joint workshops (2 days each) with round-table discussions on themes such as: What is competence? How can it be articulated and supported? What are the design implications for network-CMS
· Web survey that explores respondents’ view on competence and competence processes on: (i) individual-, (ii)  group-, (iii) company/management-, and (iv) network-level
· Literature studies on designing for competence and workplace learning 
Literature Study
The literature study provides an overview of the understandings and usage of competence management and competence management systems in related research, rather than describing established theories for the analysis.
Competence management 
Several differentiated notions and views on competencies are current. Boucher et al (2006) use the following levels of competencies: i) individual competence – to deal with the competence of a person; ii) collective competence – to deal with the competence emerging from a group of persons; and iii) global competence – to describe the organisational ability of an enterprise. Much research emphasise the organisational perspective on competencies and focus on issues related to strategic planning for activities in the organization. For instance, describing competencies from an organizational view is motivated by the concept of core competences by Prahalad and Hamel (1990). They demand the strategic planning of activities of the organization. The question to be considered for such an organizational view on competency is related to “what does an organization need for future successes?”. The need to measure and control organisational competencies is forced be the fact that organisations have to value their business in terms of both new products and markets, as well as newly acquired competencies.

However, an organisational perspective on competence management is perhaps not only one that needs to be considered. Current trends of outsourcing and coalitions among companies of today require a multi-facetted view on the management of competencies. The sources of human resources are spread across intra-organisational and inter-organisational units. Of course, the concentration on core competencies as internal resources is important for competition, especially if they are unique, hard to imitate and to substitute (Schmiedinger et al, 2005). Furthermore, in their work (Schmiedinger et al, 2005) human competence is defined as network of complex, self-organized professional, methodical, social and personal competencies, created in a life-long biographic development. By having such a view can perhaps be interpreted as accounting more for the individual level of competence management. Therefore human-based organisational competencies are also networks built out of single competence packages of each individual. 
According to Lindgren et al (2004) the usage of competence management facilitates the specification of an organization’s needs, the identification of competence gaps (between needed and actual competence), competence sourcing, competence development through training and coaching, and the staffing of projects. Such activities and processes are more often supported by various kinds of competence management systems (CMS).

Competence management systems

Systems supporting competence management facilitates competence mappings and clustering as a basis for competence portfolios, which can initiate new business fields or reveal competence gaps, and how to fill these gaps (Lindgren et al, 2004). For such activities, a skill-based (competence described in terms of person descriptions, based on skills and capabilities) is appropriate and most often used. However, for the individual competence management, a job-based (competence described in terms of position and job description in organization, based on task descriptions) is often used (Lindgren et al, 2004). There is a tension between these two competence views, skill-based competencies (well aligned with the notion of core competence) has a focus on present and future organization, whereas job-based competencies focus on the past (Lindgren et al, 2004). However, according to them (Lindgren et al, 2004) systems supporting competence management relies on a re-active view on competence mainly, where a job-based and instrumental approach is current. 

One general problem in CMS is that of correctness and completeness of competence information. It relates to the fact that the information must be trustworthy. It is easy to claim a certain competence, but we need mechanisms to check such evidence. We need independent and transparent verifications for evaluating competencies. The dynamics of competencies, i.e. that there could be increases or losses of competencies over time, should have measurable impacts on a CMS. Also, it has been a challenge to have the competencies comparable. To compare profiles of individual persons, the profile of a person must be compared with a goal profile or with a certain job description. Thus, one must either use the same competence definitions or a translation mechanism between different competencies. To decide that the same definition is used a reference to the definition is given. The backbone of such structures in CMS relies on certain typologies, taxonomies or ontologies (see for example Fotis et al (2003); Lindgren et al (2004); Bennour & Crestani (2006)). 
Reviewing some of the current market-leading software packages for competence management provides more functional specific descriptions. Several software packages aim for maximizing workforce skills and competencies in order to monitor organisations’ business performance (see for example Krämer et al (2005) and Oracle Peoplesoft Enterprise (2006)). Such systems accounts heavily for the managerial needs of decision information. The systems are well-integrated with other enterprise information systems and they seem to be very data-rich, which in turn requires an effort in having the system up to date. More often, it is a system dedicated only for the managers, but as an “all-purpose” tool for them (Wöls et al, 2003). Such a tool encompasses applications that ensure employee competencies to be in line with the future needs of the organisation. They start with looking at future developments of the market and the needs of their customers and from these goes on to define the core competencies of the unit. This analysis in turn helps to determine the objectives for the management of the employees’ competencies and gives good account of how to connect definitions of individual skills with a company’s objectives and core competencies. One problem of this kind relates to that the responsibility of and rights to competence information are limited to the hands of HR managers or middle-managers, and are not widely used and re-produced by the individual co-worker. Consequently, our concern about the individual perspective still lacks. Organisational needs and individual’s competence interests cannot be treated independently in a CMS, and organizational core competence needs to be aligned with individual level competence and interests, as well as the network level of interests.
Empirical Study
We here will present the preliminary findings from our empirical study. Many fruitful discussions in workshop and interviews reveal a mature and advanced view on competence as a complex phenomenon that need a lot of attention paid in order to be explicitly discussed and facilitated across the networking companies. They were highly engaged in the discussions and extremely motivated to have the issue on their agenda now. A clear ambition was to have the activities, tools and methods for competence management once explored and developed to have the right kind of engagement and quality for both their own organisation’s businesses as well as the networking companies’ goals and interests. However, the first analysis round was focused on the following themes: status on competence management, network-related competence activities, and individual-related accounts.
Status on competence management

Awareness of the importance of competence managements is high in all companies, but the level of systemizing varies. They want to work with CM as a continuous process with more efficient tools and systems well integrated with daily activities, be more strategic and longsighted and better integrate the individual, group and organizational level of CM. They express the need to get “snapshots” of the competence status, to have more explicit competence profiles, to communicate and get competence profiles accepted, and to make employees enthusiastic to engage in competence development. The extent of work required to produce complete competence information in most CMS is considered a barrier to start a more systematic management. Most companies have competence profiles and positions descriptions documented in business software or elsewhere, but need support for competence management.

Network-related competence activities
Activities related a network perspective were of very big interest. In our empirical findings we have identified a lot of network-enabled businesses that expands the boundaries for competence management. Small businesses actively and deliberately enlarge their business networks, entering into partnerships that help make them purposefully provide value for their businesses. At the same time there were also social networks of individuals, individuals who want to share their professional or non-professional interests in communities of various kinds, all providing value for themselves in a more self-directed or personally involved competence development. 
Among those activities that were highly ranked but not so widely developed were: commonly organised educations for competence development, competence brokering, project collaboration and partnership constellations. One particular big interest was expressed for building network alliances for common entrepreneurial offerings. Expressions about having a common pool of resources, both personnel and machines, to share during peak- and off-seasons were identified. This comes from that there were changes in the business relationships inside the companies as for instance business units, service groups, or even individual consultants may bid for projects and compete directly with outside suppliers to provide services to their own company. 
Individual-related accounts 
There were several implications for giving the individual’s competence perspective more account. In particular, there was a clear expression about having a more pro-active way of approaching competence management issues. Future plans and interests were the main information needed in such an individual competence profile. There was a clear indication that personal goals and desires also would be included. To have the possibilities of comparing an individual’s actual competence with a future or desired one was ranked very high. One other significant result was that many answers pointed out that not only the competence needed for the actual job description should be available, but also competencies that lay a little bit aside from the actual. This implies that there was a wish to have new personal abilities identified, in order to meet necessary competence change. 
Furthermore, it was obvious that the individual impact on competence information was to a very little extent considered in current competence management systems within the actual companies. Most strikingly was that many answers indicated “not-knowing” about individual competence information. From a co-worker perspective the individuals did not know what and how their competence information was used. The results also pointed out that the personal integrity must be considered, though information such as personal judgements is subjective and ambiguous it is important to have it explicitly discussed and formulated on a person-to-person basis. What exactly to be represented in competence information should be decided by the person in question. There were many suggestions of how to actually work with, or rather, prepare the individual competence information. Many forms of collaborations or relaxed discussions were proposed. Also, as someone put “a coach/mentor or someone else…”, which indicated a non chief-related person. 
Implications for Design
To explore design visions and implications for a nCMS we learned that the individual perspective was crucial. Various notions of empowerment were raised during the analysis and several critical questions needed to be posed. What fundamental understandings underlay the concept of competence, as such? How could competencies be represented in a system supporting this view? How can all the competence information be kept current? Who has the responsibility of the information to be kept? Who should be allowed to view the skill profiles of an employee? How can acceptance and trust be built up for such a system? Striving for identifying certain aspects of empowerment we identified and discussed the following design implications:
Pro-activity: Based on our findings, we found that the main interest of both management and individuals’ lies in the future. Organizational perspectives include preparation for future challenges and utilizing human resources in accordance with individuals’ capacities, ambitions and interests. Individual’s interests include personal career options and being up-to-date with professional development to stay attractive at the job market. Hence, strategic management development and individual career planning are not contradictory, but complementary to each other. Furthermore, it constitutes a basis for empowerment of the individual (Lindgren, 2002).
Responsibility: In our project we recognized competence as something extremely complex, encompassing exploited and latent elements, where qualifications of individual workers are not enough representations of individual capabilities. From the empirical study we identified that competence has a broader sense by more degrees of freedom on the one hand, and of responsibility on the other. Individual competence is subject to a continual, situation-related process of evolution. This certain degree of responsibility needs to be managed in an on-going evaluation and assessment process, pre-dominantly conducted be the employees, and thus provide more account for the individual co-worker. 
Explicit profile: The “justice” of having the “right” competence information was shown in the study. Competence information needs to be explicitly represented, i.e. defined, explained or formulated. The main idea is to unfold the ambiguity and misinterpretations of information that individuals actually want to define as their competence profile. Such an approach does not necessary need to have the competence information explicitly codified, but articulated enough into concepts and objects that can then be systematized into a competence management system and used for further exploration and negotiation.
Negotiations: Our position is in alignment with Höfferer & Hiermann (2003), which is that competence of an employee can never be fully reproduced in a system. Perhaps, the exact “right” kind of information cannot be accomplished. Some types of competencies are maybe less problematic (e.g., formal qualifications, documented experience etc) since these can be seen as objective facts, whereas other (e.g., abilities, behaviour, transferability of knowledge and know-how in new situations) are subjective to judgement and opinion. The latter are of necessity estimations, and are subjective to negotiation. By also having a focus on the future, competence estimations in relevant areas is the most useful information. However, since estimations are difficult to value, these need to be accompanied with “arguments”, which are the underlying reason for the estimation.
Integrity: The personal integrity of data represented in a competence management system was frequently discussed. The data stored about human competencies is very sensible. The profile of a person is private, but sometimes the person will be interested that knowledge is passed over to others (e.g., if the person is looking for a new job, or could contribute in a certain role of the network, e.g a mentor). Usually it will be no problem if available skills of a candidate are passed to an organization. If, however, evaluations of skills or the lack of skills is passed, this may be seen negatively by the human resource. Sometimes it will be also not desired to pass information about certain “positive” skills because the candidate does not want to have a job where these skills are required. The image a candidate wants to give to other parties will be governed by personal goals such as expectations which skills will be learned in a new job. Thus, each person whose skills are stored must have full control about which data is given to other parties.
Discussion

What role might such a nCMS have for empowering the individuals? More employee-controlled and -managed competence management system might lead to have the individuals feel more empowered. When individuals are engaged in their competence information, they might be far more likely to participate and contribute, and thus the information could be developed incrementally. Everyone has the responsibility for maintaining the personal integrity and to build the climate of empowerment. Individual co-workers can express interests and future ambitions so management can take this into consideration in their decisions. Another implication that was discussed concerned that the individuals might be more aware of their role in the organization, and how their own competencies fit into the big picture. At the same time they could be more aware of company strategic directions, and be more in control of their opportunities and potential threats in advance. 
To focus on network organisations’ collaborating activities (e.g. knowledge brokering, peer-to-peer professional meetings, inter-organisational competence development, mentoring etc), requires loosening the organisational control of the individual competence. The view on competence of one individual employee has to be extended to include areas such as interests and competences that might lay aside the more organisational-related competence. Consequently, the competence market will be opened up, for both individuals and organisations. This will have mutual effects. From a network perspective, an extended set of individual interest and competence repository would enable other organisations to identify and utilize complementary competence. Employees who have led different type of projects can usually be helpful to others if they share their experiences through coaching or mentoring session for instance.  From an individual perspective, employees might see empowerment as an opportunity to market their competence in the organisational network, motivated either by their own competence interest or network competence needs and interests. So, the individuals will be more empowered trailed by flexible networking role commitment, continuous learning, and individual career possibilities as most important features. 

Conclusion and Further Work
The research question to be answered in this paper was: How can a network perspective on competence management systems empower co-workers? We have presented the preliminary findings from an on-going research project aiming at designing a competence management system for networking organisations. We have realised that the network perspective is an important enabler for empowering employees. To focus on the network perspective on competence management systems requires loosening the organisational control of the individual competence. We have analysed in what way the individual co-worker might be empowered by identifying certain implications for design of a nCMS. 
Further work include a deeper analysis of the collected empirical data to iterate the findings related to the design of a nCMS. The design implications need to be further explored and discussed in order to be refined and operationaliseable to a systems development initiative. 
References
Bennour, M., and Crestani, D. (2006), Using competeincies in performance estimation: From the activity to the process, Computers in Industry, online at www.sciencedirect.com, Elsevier, 2006.

Boucher, X., Bonjour, E., and Grabot, B. (2006), Formalisation and user of competencies for industrial performance optimisation: A Survey, Computers in Industry, online at www.sciencedirect.com, Elsevier, 2006.
Fotis, D., Chamopoulou, P, and Mentzas, G. (2003), An Ontology Based Tool for Competency Management and Learning Paths. 
Harzallah M., Berio G., Vernadat F. (2002), A formal model for assessing individual competence in enterprises, in Proceedings of the IEEE Conf. Systems, Man and Cybernetics, Tunisia, 2002

Håland, E., and Tjora, A. (2006), Between asset and process: feveloping competence by implementing a learning management system, In Journal of Human Relations, 59 (7), pp 993-1016, Sage Publications, London, UK.

Höfferer, M and Hiermann, W. (2003), BEKO-SMS: a practical Knowledge-based Approach to Skill Management. In Proceedings of I-Know 03 - Third International Conference on Knowledge Management, Graz Austria, 2003.
Knight, L., and Pye, A. (2005), Network learning: An empirically derived model of learning by groups of organisations, In Journal of Human Relations, 58 (3), pp 369-392, Sage Publications, London, UK.
Krämer, Ch., S. Ringling, and Yang, S. (2005), Mastering HR Management with SAP. The complete guide to SAP HR, Galileo Press.
Lindgren, R. 2002. Competence Visualizer: Generating Competence Patterns of Organizational Groups. In Proceedings of the 35th Annual Hawaii international Conference on System Sciences (Hicss'02)-Volume 4 - Volume 4 (January 07 - 10, 2002). HICSS. IEEE Computer Society, Washington, DC, 108.
Lindgren, R., O. Henfridsson, and U. Schultze (2004) Design Principles for Competence Management Systems: A Synthesis of an Action Research Study, MIS Quarterly Vol. 28 No. 3, pp. 435-472 September.

Prahalad, C.K, Hamel, G (1990). The core competences of the corporation, Harvard Business Review, pp.79-91. 

Schmiedinger, B., Valentin, K., and Stephan, E. (2005), Comptence Based Business Development – Organizational Competencies as Basis for Successful Companies, In Proceedings of I-Know 05 – International Conference on Knowledge Management, Graz Austria, 2005.
Wöls, K., Kirchpal, S., and Ley, T. (2003), Skills Management – an “all-purpose” Tool? In Proceedings of I-Know 03 – International Conference on Knowledge Management, Graz Austria, 2003.
Zülch, G. and Becker, M. (2006), Computer-supported competence management: Evolution of industrial processes as life cycles of organizations, Computers in Industry, online at www.sciencedirect.com, Elsevier, 2006.
Proceedings of the 30th Information Systems Research Seminar in Scandinavia IRIS 2007
1
Proceedings of the 30th Information Systems Research Seminar in Scandinavia IRIS 2007
2

