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Abstract

This paper explores the utilization and contribution of a specific Intranet-based knowledge-sharing platform (ShareNet). ShareNet is part of a €1bn investment campaign to transform Siemens into an e-driven company and it is an important example of system enabling knowledge sharing between local subsidiaries. The purpose of the study is to investigate how such company-wide Information Technology (IT) systems for knowledge sharing are utilized by the specific subsidiaries and thus what is the actual contribution offered by the system.

Today, more and more firms employ IT systems as knowledge sharing mechanism. Compared to other mechanisms, IT systems present certain potentials derived by the technology built in, which directly feed firms’ expectations regarding outcomes. But often results mismatch expectations due to the influence of, for instance, knowledge related, motivational and contextual factors. I argue that one of the critical factors, often underestimated when dealing with IT system utilization in knowledge sharing, is that knowledge sharing within multinational corporations (MNCs) takes place between subsidiaries having specific capabilities and knowledge basis, and therefore relating differently to one another. Thus, the MNC’s organizational structure influences the knowledge sharing process taking place and thereafter the role and actual contribution of the IT system. The findings lead to the formulation of a theoretical model and three propositions regarding IT contribution to intra-firm knowledge sharing. I conclude that IT systems are on one side contributing as efficient mechanism for knowledge duplication through imitation between units with similar capabilities and on the other as a trigger for direct interaction resulting in knowledge development through common problem solving between units having complementary capabilities.

1
Introduction

Multinational corporations (MNCs) build up their competitive advantage on the basis of their subsidiaries’ ability to create knowledge within their local networks and share it with other sister units located in many different countries (Holm & Pedersen, 2000; Andersson et al, 2002; Andersson & Forsgren, 1996; Bartlett & Ghoshal, 1989; Hedlund & Rolander, 1990). Thus, (if it is true) knowledge is seen as a fundamental factor for the growth and expansion of the MNC. Knowledge transfer between units is the reason for its existence as well as the source of its competitive advantage (Kogut & Zander, 1993), thus the velocity and scope with which knowledge is circulating is a key determinant of such advantage (Prahalad & Hamel, 1990; Zander & Kogut, 1995). That is why Information Technology (IT) is today identified as a key tool that may have a great potential and impact on knowledge sharing possibilities (Nonaka and Takeuchi, 1995, Ciborra & Hanseth, 1998).

IT systems are increasingly providing newer and better tools supporting firms’ many different activities (e.g. logistics, production and R&D). As for knowledge management activities, the utilization of IT systems it is constantly growing. Developments are driven on one side by the technological advance and on the other by the better understanding of specific potential applications. Examples span from document management and innovation management to Intranet systems, databases and e-learning applications. There are many standard ready-to-use IT knowledge management systems sold on the market today (e.g. SAP, Oracle), as many are the ones tailor-made or built-in-house by firms (e.g. Siemens, Eriksson). 

The choice of utilizing an IT system as knowledge sharing mechanisms among the many other possible ones (e.g. staffing, face-to-face meetings, training, workshops) is commonly driven by the specific internal potentials of the system and by the related expectations of for instance costs reduction, time savings, information storing and increasing networking. Potentials of IT, in terms of functions and performance, derive directly from the technology built into the specific systems, but expectations about it are usually nurtured by managers and IT developers, rather than system’s users. Potentials feed expectations, but the latter are often mismatched by the actual system’s performance (Baraldi & Ciabuschi, 2002). 

Which are then the factors influencing IT system’s utilization in knowledge sharing? Some scholars for example have been pointing at knowledge characteristics as critical factor for IT system utilization (e.g. Simonin, 1999, Kogut & Zander, 1992, Gupta & Govindarajan, 2000, Bolsani & Scarso 1999), others to motivational factors (e.g. Szulanski, 1996), social capital and shared values (e.g. Tsai & Ghoshal, 1998), routines and capabilities (e.g. Nelson & Winter, 1982, Kogut & Zander, 1992, and Grant 1996).  These factors are directly influencing IT systems’ role and ultimate contribution to intra-firm knowledge sharing. But what are the consequences in concrete terms of the impact of such factors on the IT system potentials? The purpose of this paper is to explore the actual contribution of IT systems to intra-MNC knowledge sharing. In order to do so, based on the assumption that technological potentials of an IT system are given at a certain point in time, I focus on the factors influencing IT systems’ utilization and their effect upon the IT systems’ contribution to knowledge sharing.

In this paper knowledge sharing is conceptualized as the general process of unidirectional, multidirectional or mutual distribution of knowledge (e.g. information and know-how) that occur between two or more conscious counterparts involved in the process. Knowledge sharing processes may also be further classified in accordance to the result of the actual process. In fact if the knowledge sharing process leads to an exact duplication of the original knowledge in other locations, then a process of imitation between two or more counterparts has taken place. But on the contrary if the knowledge sharing process leads to the development of a new form of knowledge, not previously existing or different from the original one, then a process of mutual problem solving between two or more counterparts occurred.

This paper looks at the role and contribution of a specific Intranet based knowledge sharing system called “ShareNet”. The system was developed by the Information and Communication (IC) Division of Siemens and introduced in the beginning of 1999 as Siemens global knowledge sharing tool. ShareNet represents one of the most famous examples of IT investments for knowledge sharing by a large corporation nowadays. Such a system provides Siemens’ employees and subsidiaries worldwide with access to various kinds of knowledge and information, for example about technologies, solutions, projects and markets. The purpose is to make knowledge created somewhere in the world available for global use. ShareNet is characterized by very advanced technology, a large number of heterogeneous users, significant level of investments and high expectations.

In the following section the methodology of the study is presented. Section 3 introduces the ShareNet case. The system evolution is described starting with its implementation in 1999, through the structural changes in 2000, until nowadays. The case is than discussed in section 4. The discussion of the findings and their interpretation in the light of previous studies concerning intra-firm knowledge sharing will lead to the formulation of three propositions and the conceptualization of a model illustrating IT systems’ role and potential contributions to intra-MNC knowledge sharing.

2
Method

In this paper I explore the case of a company-wide IT systems utilized by a large MNC as mean for knowledge sharing. The corporation (Siemens) is a conglomerate active in various businesses worldwide and relying on knowledge, competence and innovations as basis for their competitive advantage. 

The specific IT system examined (ShareNet) is part of Siemens €1bn investment campaign in transforming itself into an e-driven company. According to the CEO, the idea is to have all processes run electronically, from procurement to marketing, from development to controlling. One of the key features of this initiative is e-knowledge management and the development of a global knowledge sharing IT system (ShareNet). Since its introduction in 1999, the system has been recognized internationally as an important example of knowledge sharing IT system, especially because of its advanced technology, particular software applications, amount of resources invested and elevated number of users. 

This is an explorative case study having theory building purpose (Eisenhardt, 1989). In order to investigate the role and potentials of an IT system in intra-firm knowledge sharing, both qualitative (through the interviews and secondary data) and quantitative (Siemens internal survey) data concerning ShareNet has been collected. Semi-structured interviews (on average 2 hours long) have been carried out with two ShareNet Central Managers (Munich, Germany), the ShareNet Editor, one of the engineers responsible of the technical side of ShareNet (IC’s IT-Support department), one of the mangers responsible in 1998 for the development and implementation of the system, as well as a top manager of Siemens IC division and many different users (Belgian, Danish, Italian and Swedish subsidiaries). 

The first interviews were made to the users in order to get the feeling of the actual role of ShareNet within the organization and to identify the positive and negative aspects associated to the system. Then the attention shifted toward the central ShareNet unit in order to understand how is the system structured and how it works. Thus, both the mangers of the system as well as the technicians and developers of ShareNet were targeted. From the results of those interviews it came out necessary to dig into the functional and content aspects of the system in order to understand the mechanisms (technological, organizational and human related) sustaining ShareNet. To further investigate the organizational implications as well as the motivational factors supporting knowledge sharing via ShareNet, additional interviews with a top manager, with a responsible for ShareNet’s implementation and with users were done.

An interview guide was prepared before each interview and consequently adjusted on the bases of the outcome of the previous interviews done. Questions asked were for example about: technical functionalities, application, security levels and architecture of the system; the system origins, development process, drivers and barriers; the system’s internal (e.g. communities, libraries) and external (e.g. committee, ShareNet central and local managers, support) organization; about HQs contribution and perspective as well as local units interaction and actual utilization of the system; perceived quality and value of the of the system as well as the knowledge shared. Each interview was taped and transcribed, and a lot of additional written and video material concerning the system and the organization was collected in order to understand better the system and its applications.
3
The case of Siemens’ ShareNet

In this section the case of ShareNet is presented. In the first part, are illustrated the drivers influencing the development of ShareNet are illustrated as well as the system characteristics are described. The second part of the case focuses instead on the evolution of the system, since its launch in 1999. Particularly in focus are the system’s internal structure and content nature, the related expectations and the actual utilization by different user-groups. 

The growing need of a knowledge-sharing tool 

Siemens AG is a German multinational corporation with more than 150 years of history on its shoulders. Today, Siemens is a very large conglomerate active in many different businesses and running global operation with about 417,000 employees worldwide (June 2003). Siemens is structured in different divisions and subdivided in many regional units around the globe, all autonomous and responsible for their own worldwide operations. Siemens’ divisions are: Automation and Control; Power; Transportation; Medical, Lighting, and Information and Communications (IC)
. Siemens relies on innovations as the key to its competitive success. Cross-divisional and especially cross-functional cooperation is crucial for sustaining Siemens innovativeness. Through units’ networking and collaboration a broad range of customer-focused products, solutions and services are constantly supplied to the global market. Siemens generate more than 30 inventions a day and provide innovative products and services in more than 190 countries around the world
.
Siemens’ IC division is one of the world leader providers of information and communications technologies. With a work force of about 113,000 employees (2002), the whole division generates over one-third of Siemens’ overall sales revenues. The IC division is structured in three business areas: Information and Communication Networks (ICN), Information and Communication Mobile (ICM), and Siemens Business Services (SBS).

In the mid-90s, Siemens’ IC business was changing very rapidly. What previously was a business dominated by long-term commitment, mutual trust and understandings between Siemens and its customers, now is focused on price, assistance, complete solutions and services packages. New competitors as well as a lot of new potential customers entered the market, due to the deregulation of the telecom market. Moreover, the complexity of the final products (e.g. IT platform, mobile phones, networks solution and services) increased considerably under the influence of the many new technologies and products coming out of R&D labs worldwide.

These changes had a great impact especially on Siemens’ sales and marketing people. Employees worldwide felt the need of more and up-to-date knowledge about the various technologies, solutions and their integrations, as well as higher competence in product and service customization of various kinds (e.g. implementation, management, maintenance, assistance and financing). Consequently Siemens strengthened its knowledge management activities and started the development of tools that could provide access to information and competence as well as efficiency in the process of solution formation and supply. In the beginning of 1999 “ShareNet” was launched by Siemens ICN. As described by one of the ShareNet developers:

“The idea behind ShareNet is that knowledge created somewhere in the world should be made available for global reuse, in order to increase efficiency and to create new business opportunities.”

The system

Siemens defines ShareNet as the company-wide knowledge sharing IT-tool providing employees worldwide with relevant knowledge about solutions and applications, sales processes and projects.

The ShareNet knowledge-sharing network of users, 30.000 in 2002, is supported by an intranet-based system, which facilitates capturing and finding knowledge, information and data as well as fosters networking and collaboration. The website contains a) a structured section with “communities” and “knowledge libraries” (where information is categorized by topics), and b) a less structured section with “discussion groups”, “urgent requests”, etc. aimed at a more direct form of communication. Knowledge is insert through a question-guided system, and the content can be retrieved either by searching (e.g. by keyword) or by browsing topics. The ShareNet platform is structured in order for the users to perform mainly 4 different activities (Cuijpers, 2002). The first is about inserting knowledge inputs. That is the storing of information, data, best practice and all other kind of knowledge that can be useful to other Siemens employees for learning and reuse purposes. The second activity is knowledge browsing, which ranges from news to knowledge inputs. The third function supported by the platform is the networking between users. This is called “people-to-people” and is structured in communities, discussion groups, chat rooms, urgent requests and virtual exchange market places. The last activity is to support users during their activities (e.g. FAQs, glossary and tutorials).

The ShareNet users can be only Siemens employees and, more than the usual employment contract, they have also to sign and accept specific additional conditions when registering to the system, and again to each of the communities and discussion forums. Access though is not always allowed to all employees. For instance access to certain communities could be restricted to certain users. For example, as told by a ShareNet central manager:

 “US laws are quite strict on matters of international diffusion of advanced technological information towards certain countries, for example China. Thus, Siemens that has subsidiaries in both countries sometimes cannot let users from both countries to be part of the same community. 

Other relevant reasons to refuse users’ access to a specific community, according to ShareNet central Managers, are for instance internal competition (e.g. SBS division competes with ICM division in the Asian market) and secrecy (e.g. secret projects and acquisition plans).

ShareNet is grounded on its users’ participation and therefore its contribution to the overall knowledge sharing is dependent on the users’ activities within the system. According to ShareNet Managers the goal is to have a “self-keen community” as basis of the system. This is sustained by specific incentive and reward systems and is based on users’ reciprocal evaluation of each other’s contributions (done through feedbacks) on the bases of the quality and reusability of the knowledge inserted. Thus, users can be at the same time: contributors, receivers, knowledge re-users and quality editors (through feedback and content evaluation activities). In fact, it has been verified by ShareNet management that often a user’ action within ShareNet (e.g. ask questions, give a contribution, give a feedback or exchange resources) is followed by other users reactions.  For example, a user finding details about a project occurred in a certain unit may push him/her in using such insights, in rating the content, in giving a feedback, or even in getting in direct contact with the counterpart, which will then respond accordingly. 

At last ShareNet platform is used also as a market place for temporary international projects staffing. Thus, it is not only knowledge that can be found in the system but also competence owners. A project can lease some Siemens employees from different units for a certain period of time in order to carry out a specific task. The project team formed can run its activities as a traditional team as well as a virtual one by using ShareNet as support. Siemens recognizes, though, the difficulty of having a project managed completely through an IT system. In fact, as a ShareNet manager points out, the main limit of virtual cooperation is that to be successful, the participants need to know and trust each other well. Thus, many are the cases where virtual team members meet several times before “going- virtual” or when they need to have common experiences from previous projects to be part of the same virtual team.

The beginning of ShareNet

When launched in 1999 the scope of ShareNet was the sales & marketing units of the IC division worldwide. The initial concentration on only one function ensured a community of people (8.000 users) having rather similar activities (sell and market analogous solutions), often sharing suppliers and/or customers, and with a common language and similar business background. As described by a ShareNet manager, from the beginning there were clear expectations (see table 1 below) associated with the utilization of the system for knowledge sharing.

Table 1. Expectations concerning ShareNet’s contribution

	Expectations
	Modality

	Reduce costs
	by making relevant knowledge available without having to “reinvent the wheel”

	Save time
	by providing for example reusable modules, presentations and key selling arguments

	Increase sales
	by reusing business opportunities and levering solutions across markets and customers

	Increase the quality of tenders
	by exchanging best practices

	Increase skills
	by making available a wide range of proven selling methodologies and competence of various kinds

	Global networking
	by nurturing cross-country collaboration


The sharing process between sales & marketing units is perceived by the users as a knowledge transfer process, where the sender packages the reputed useful knowledge, posts it into the system database or sends it directly to a receiver that eventually will (re)use it. For example two sales units, one located in France and the other in US, can through ShareNet efficiently exchange sales techniques and customers’ information in order to avoid repeating mistakes, to save time and resources. In fact, as a ShareNet manager explains:

“It is important not to reinvent the wheel over and over again in different units.”

The knowledge sharing process via ShareNet can be initiated and carried out in two different modes. First it can be that a knowledge-owner decides to share it and so it is contributed to the ShareNet. Successively another user retrieves it, find it useful and reuse it. The second case is when a user lacks of knowledge on a specific matter and does not find it present in ShareNet. Therefore a request (e.g. Urgent Request) is posted through the system and the one, having the appropriate competence and information, might reply to it and consequently provide the knowledge directly to the counterpart as well as share it openly within ShareNet.

ShareNet enables sales and marketing to access the necessary knowledge at the right time. Creating a customized solution for customers requires many different activities such as business development, implementation and after-sale services. Market conditions and individual customer needs and capabilities have to be taken into account, and technical as well as functional knowledge have to be applied to reach a solution. Therefore, ShareNet’s content spans from basic information (e.g. product/solutions, data) to methodologies (e.g. “How to approach an alternative Service Provider”, best practice, story telling) and expert know-how. The purpose is to support decision-making process and provide contextual and practical help to sales and marketing units. Contributions can be done under many different forms such as document format, free text writing, databases, video streams, online communication, etc. In the table below is classified the system’s content accordingly to the ShareNet Editor.

Table 2. Classification of the knowledge content in ShareNet
	Knowledge Type
	Description

	Markets
	e.g. market data, trends, deregulations, privatizations, etc.

	Customers
	these are categorized for example by division, country and sector.

	Partners
	e.g. partner companies, third-party vendors, consulting companies, which sell products or services complementary to Siemens offerings.

	Competitors
	companies that are active in the same markets.

	Contacts
	valuable contact persons for the specific knowledge areas.

	Technologies
	e.g. core networks, mobile switching, etc.

	Projects
	e.g. key learning, project management, reasons for success or failure, etc.


Given the limits associated with the technological advance of the system, according to the ShareNet managers the main factors that sometimes have been holding back sales/marketing units from sharing knowledge via ShareNet are the existing cultural differences among the subsidiaries and their motivation to actually share and reuse knowledge. Cultural differences are often reflected in the actual utilization of the system by the different units. For example, as detected by the ShareNet Editor, a concrete problem is that some units/users seem not to be comfortable with the system official language, i.e. English. For instance German units, dealing with local customer, communicating all the time in German and dealing with German documents do not like to input knowledge in English. Since a third of the users are from Germany, the ShareNet mangers thought about setting up a community for German users only, however, the problem is that this would inhibit others from participating.

Moreover, the degree of local versus global identity of a specific unit is also an additional critical factor. In fact, as explained by a ShareNet manager, there are some units that do not see themselves as part of the whole MNC. They are embedded in their local network and they might perceive ShareNet as a lost of time or even disturbing their autonomy.

The motivation to contribute valuable knowledge into ShareNet is believed by ShareNet management to come directly from factors such as providing knowledge in return for other knowledge, saving time and resources, demonstrating expert status, and most of all from the “ShareNet Incentive System”. This incentive system, specifically and exclusively built for ShareNet, is based on “shares” that users collect in accordance to their contributions (both as senders and users of knowledge). The structure and composition of the incentives are based on a study done on airlines incentives systems (e.g. frequent flyer programs). It is possible to exchange the collected shares with different prizes corresponding to their amount. In the beginning rewards were electronic products such as VCRs and mobile phones. But because of the different economic meaning of those objects in the different subsidiaries around the world (e.g. a VCR in Taiwan, China or India is worth a lot more than in the USA) they were mostly substituted with knowledge related rewards (e.g. language courses, specialized classes) (Nielsen & Ciabuschi, 2003). 

During fall 2002, because Siemens top management decided to reduce the total ShareNet budget as direct consequence of the decline of economy in general and IT/telecom industry in particular, also the incentive system was suspended. At that point ShareNet managers’ belief of introducing other kinds of incentives to drive the system became stronger and stronger. The problem between what is (was until fall 2002) possible in the short term and what is actually the long term goal of ShareNet management can be understood in the words of one of the central managers:
“Our long term goal is that employees that are sharing knowledge will be favored for promotions. But in the short term we had to set up an incentive system where for certain kind of contributions your earn shares and for these shares you can do or get something. …Things might be different if Siemens would take into account knowledge sharing as a component of individual career development”.

ShareNet managers’ perception is that in times of business restructuring, with resulting job reductions as in 2002, employees tend to protect their intellectual capital and knowledge-sharing hostility arises as a consequence of uncertainty. Employees are afraid of becoming superfluous and subsidiaries to loose their competitiveness once they shared their personal knowledge. In addition, several units within Siemens may at times be in direct or indirect competition with each others and that adds to the tension between the potential long-term value of company-wide knowledge sharing versus easier to measure, short-term value-added at the business unit level. ShareNet management believes that “knowledge sharing” is not yet an institutionalized concept in the overall organization as well as in each of the employees’ heads and that is a major problem for the system success. 

ShareNet further development

In the end of 2000, ShareNet management decided to open up the system to new user groups, mainly service and R&D units. Previously, ShareNet’s users were mainly seen the system as an efficient communication tool, a mean for sharing knowledge, and a support for their sales and marketing activities. Since the opening for the R&D and service units, it then became also an instrument for growth activities (e.g. product development, R&D activities, systems and technology advance). Thus, ShareNet management was then expecting additional contributions from the system (see table 3 below). 

Table 3. Additional expectations related to the new user-groups

	Expectations
	Modality

	Expansion of R&D know-how
	by sharing ideas, results and projects.

	Leveraging local innovations
	by sharing them at a global scale

	Increase service expertise
	by providing best practices and assistance in systems integration and implementation of complex customer solutions

	Expand the individual social network
	by fostering cross-country and cross-organizational collaboration


An R&D Knowledge Library was created as an integral part of the system in order to facilitate the storing of information and their retrieval by other units. Thus, if for example a unit needs to get an understanding of a technology or has a problem about a product, an easy first way to proceed is by browsing the R&D knowledge library. Once the information desired and its source are located the parts will ultimately come together. If instead the desired knowledge is not found within ShareNet, usually an “urgent request” is launched. Urgent requests can be addressed, for example, to all or just to one specific R&D unit, to several user-groups or a specific community. Hopefully the request is answered in a relatively short period of time and the parties will get in contact with each other. If instead the process is initiated by an R&D unit, it can be the case that the unit wants to share a new piece of knowledge (e.g. into the R&D Library) and successively it will attract the interest of other parties, or if the unit is looking for a specific piece of information, it may explore freely ShareNet’s resources and eventually connect with the right counterpart.

According to the ShareNet editor, R&D units utilize ShareNet in order to share their specific knowledge as illustrated in the table below.

Table 4. Classification of the R&D knowledge content in ShareNet

	Knowledge
	Description

	Product developments
	new products being developed

	Technical solutions and services
	technology-related parts of the solution

	Functional solution components
	all non-technical issues and generic methods necessary for sales and marketing activities


Codifying, inserting and/or transferring knowledge via ShareNet is perceived, though, by some units to be risky. Fear of losing information and of industrial espionage are for example the main problems of getting R&D units involved in the system. Siemens’ competitive advantage of today as well as for tomorrow is recognized to be in specific projects and innovations, which should be protected and kept secret. The solution is believed to be in the management of the level of details and specifications of the content transferred or posted into ShareNet. Specifications should be kept rather low but still be informative and attractive so that users are enabled to detect information regarding for example a new product and thus locate the knowledge source. In this way the parts (knowledge seeker and knowledge owner) can easily find each other, although they may use different, more direct and secure, interaction mechanisms (e.g. meetings, telephone) in order to share the knowledge.

Above it is mentioned how the utilization of ShareNet by R&D units is heavily limited by content related factors. Security of the transfer and fear of imitation are strong factors in that sense. Moreover, users from R&D units feel that complex innovation, new technologies and specialist knowledge are rather difficult to pack and transfer via IT. Differences in background, language and technology, for instance between R&D and sales units, might hinder interaction and understanding. As commented by the ShareNet Editor, if a telecom-engineer insert a blueprint or a CAD-drawing regarding a new solution into ShareNet, it is more difficult for a sales manager to understand it that it is for another R&D engineer.

In comparison to when only sales units were involved, motivation appears to be still an important factor for knowledge sharing, but its nature has changed. According to R&D users, more than the desire to save time and resources or providing knowledge in return for other knowledge (as in the case of only sales units), the necessity to solve a problem triggers the search first and interaction process later, between the functionally diverse units (e.g. R&D and sales). Moreover, gaining “shares” may be still influential at individual level, but the possibility of demonstrating expert status and being a part of a larger community often play a more significant role in activating R&D units in the process of knowledge sharing.

Results and future developments

According to the ShareNet managers, since its implementation the system has proved to contribute in terms of time and cost saving as well as new business opportunities (e.g. new customers reached, new services and new international projects developed). 

Siemens IC uses a combination of measures to assess the value-added of ShareNet: sales related; ShareNet process related; user related; content related; and website related. According to a ShareNet manager, the majority of revenue generation via knowledge exchange takes place in emerging economies (e.g. China, Hungary, Poland and Thailand).

In terms of revenue generation, Siemens assesses the effects of ShareNet by tracking the impact of joint business development, international knowledge sharing, international knowledge reuse for profit and international co-operation. Due to the high expenditures associated with the launch of ShareNet, it was not profitable in its first year. During its third year, however, according to ShareNet management, this was changing.

One of the most significant contributions that ShareNet made to Siemens as a whole is expressed in the words of a ShareNet manager:

“The fact that in ShareNet all members are at the same time senders and receivers of knowledge changed the firm traditional communication flow (center-to-periphery) into a network structure, where knowledge may be shared in all directions”.

The belief that local knowledge should be made available for global use and that units should cooperate across borders and divisions is still today rather strong in Siemens management. Hence, Siemens’ plan for ShareNet future foresees the rollout of ShareNet to the remaining divisions
 and local units. Other important plans for ShareNet future developments include for example: 

· the further extension of knowledge responsibilities and personal knowledge targets on all organizational levels,

· driving divisions, functions and units within Siemens towards a knowledge sharing status of mind,

· rollout of mobile access to ShareNet (making knowledge worldwide available to employees in the road),

· connect ShareNet with other systems and tools such as the document management systems, e-learning and web-based training applications,

· fully transform Siemens into an Internet company, linking all employees globally. Siemens wants to handle the entire value chain electronically, including e-learning, e-procurement, e-recruitment, e-logistics and online sales.

4
Discussion

The ShareNet case describes a company-wide IT system for knowledge sharing utilized by Siemens’ internal network of subsidiaries. The system is based on the idea that knowledge created anywhere in the world should be made available for global reuse. The expectations were to generate a contribution to the overall Siemens’ efficiency level through costs and time savings as well as to empower subsidiaries with a tool able to foster cooperation and to supply useful knowledge supporting their activities. However, the foreseen benefits steaming from ShareNet were not always immediate and easy to obtain. In fact, ShareNet management perceives certain factors as critical to the utilization of the system and hindering its performance as global knowledge sharing tool. Thus the management of the system goes beyond the actual internal technology and applications and it focuses more on content related and structural aspects.

Knowledge Characteristics

First of all, the characteristics of the knowledge influence its actual transferability. Polanyi suggested in 1967 the distinction between tacit and explicit knowledge, and other scholars pointed out that the more complex and tacit is the knowledge and the less appropriate is the use of IT as sharing mechanism (e.g., Boone, 1997; Simonin, 1999; Gupta and Govindarajan, 1991, 2000). As Bolsani and Scarso (1999) describe certain more sophisticated IT applications can deal to some extent with the tacit part of knowledge, although it is generally assumed that the component IT best deal with is the explicit and codifiable knowledge.

In ShareNet it appears that knowledge is mainly treated as an asset, an object developed somewhere at a certain moment by somebody, and than exploited (under the condition of being codified, insert, found, interpreted, absorbed and used) in another place at another time by somebody else. This approach aims at knowledge duplication as a source of efficiency (“it should not be reinvented the wheel over and over again”) and it differs from the more interaction-based process where actually knowledge is the outcome of cooperation and common problem solving (Hansen et. al., 1999). Thus the system does not seem appropriate for exploration purposes as much as instead it is for exploiting ones. Could ShareNet be used with exploration intentions? It might be difficult due to the rather rigid framework of the system where actually knowledge is crystallized and interaction is not direct, but it may be of support by identifying and making visible knowledge and competence locations. 

Knowledge within ShareNet is generally structured accordingly to a common standard and it has to be insert into the system in a very specific way (step-by-step guideline), it has to be positioned in the appropriate location within the system (accordingly to its topic, purpose, etc.) and at last it has also to specify its main characteristics and owner. This enables users to find knowledge objects within the system as well as competence’s sources and owners. But, such procedures of codification, structuring and insertion of knowledge might also become extremely difficult and time consuming in the case of highly complex and tacit knowledge.

Moreover, the context specificity of a piece of knowledge (e.g. coming from a new telecom product development project in Asia) might also be hindering the process of sharing, and the rather standardized process of knowledge insertion into the system may lead to knowledge value loss (i.e. to make it understandable and usable it is spoiled of its particularities and specific meaning). At last there is also the problem relate to the different characteristics and knowledge bases of the users populating the system. Thus, it may happen that certain knowledge is not comprehended or that its absorption is conditioned by the interpretation from the receiver side.

Motivation

Building on the perspective that knowledge has first to be codified and transferred by some units, and than received, adapted and finally reused by some others, the actual motivation of the involved parties is critical for the overall process (Szulanski 1996). On one side there has to be willingness to share knowledge and on the other the willingness to receive and use such knowledge.

Motivational factors driving such processes are various and they can be classified as endogenous or exogenous to the parts (i.e. the sender and the receiver) involved in the overall knowledge sharing process. For example, in ShareNet endogenous factors are the will to give knowledge in exchange for other, the need to solve a common problem, the desire to be part of a larger community and to show expert status. Examples of exogenous factors are material incentives (i.e. ShareNet incentive and reward systems) and formal requirements (e.g. from Siemens’ divisional HQs and ShareNet central unit). 

Siemens introduced an incentive and reward system with the purpose of boosting the reutilization of local knowledge on global scale via ShareNet. Incentives were recognized by the management as the most important short-term driver for the system and for knowledge sharing. The negative effects that Siemens experienced when the incentive system was turned off in 2002 (due to Siemens general budget reduction to face the downturn of the economy) were rather immediate and meaningful. As explained by the ShareNet Editor, the main problem was that knowledge sharing was mostly based on the material incentives (shares and prizes) and the values behind the system were not yet institutionalized in the head of all employees.

Motivation is particularly critical in the case of IT utilization as knowledge sharing mechanism if compared with the other more direct forms of interaction. In fact, lack of expected benefits from the use of IT in knowledge sharing may be explained, for example, by the fact that reciprocity is often necessary for valuable knowledge sharing (e.g. information coming out from a database do not rise the same obligation as if that information was given or obtained through a phone call or a meeting). As well as the confidence in the quality of knowledge is associated with the characteristics of the sender and receiver. This may raise the question of what kind of knowledge and for who is valuable. If in ShareNet the users do or do not know each other may determine what knowledge is insert into the system and what is its perceived value. Typically in a firm knowledge is shared through relationships characterized by mutual commitment and trust. In ShareNet knowledge sharing is not typically based on existing relationships, but on the temporary perception of the value that the knowledge found has for the specific user. Another aspect is about the skills that users have to develop in order to use properly the IT system. In ShareNet many are the local initiatives at country and even subsidiary level intent to train employees for utilizing ShareNet. This local adaptation is particularly needed in order to spread the philosophy of ShareNet and of knowledge sharing, and to moderate the existing cultural differences among ShareNet’s users. At last, using an IT system to share knowledge may be considered by some to be over exposing to direct control by third parties not directly involved in the transfer (e.g. HQs’ control). In Siemens this may be true for subsidiaries that are highly embedded in their local environment. In effect, such units (e.g. Siemens’ South American subsidiaries) feel rather autonomous from the rest of the MNC and the perceived control by the HQs is rather low (Andersson & Forsgren 1996). The fact of having to share their knowledge may disturb the equilibrium of such units, which could perceive the system as a source of interference to their local environment.

The overall contribution of an IT system employed as knowledge sharing mechanism is though not only dependent on the degree of knowledge tacitness and on the motivational factors but on contextual factors as well as. The knowledge sharing process takes place in a structural context, which is best embodied by the firm’s internal network of units (Grant, 1996, Kogut & Zander, 1992, and Forsgren et. al, 2000). Fundamental aspects of the context are for instance the organizational structure (Bartlett & Ghoshal, 1987, Hedlund & Rolander, 1990), the routines (Nelson & Winter, 1982, and Grant 1996), the control and incentive systems (O’Donnell, 2000; Doz & Prahalad, 1981), the social capital and shared values (Tsai & Ghoshal, 1998), and the capabilities and competencies (Kogut & Zander, 1992, and Nelson & Winter, 1982). All these factors influence the performance of an IT system as knowledge sharing mechanism (and vice versa). For example in Siemens, the information-flow structure within the firm changed, since the implementation of ShareNet, from a central hub (HQs in Munich) to a network structure where subsidiaries freely communicate with each other cross country and cross functionally. 

Knowledge sharing within the MNC – Imitation and problem solving

MNC subsidiaries differ from one another in several dimensions. For example units may differ in roles, activities, resources, hierarchy level, technology and knowledge bases (Holm & Pedersen, 2000; Bartlett & Ghoshal, 1987, Birkinshaw and Hood 1998).

Szulanski (1996) argues that in the knowledge transfer process the identity of both the sender and the receiver matters. In the MNC, the identities of subsidiaries, acting as senders and/or receivers of knowledge, can be associated with what type of capabilities they have and which activities they carry out. Consequently, on the basis of their activities, capabilities and knowledge basis units relate to one another in different ways. For example, Andersson et.al.’s (2003) work on knowledge transfer and learning classifies subsidiaries on the basis of their kind of operational relations that they have with each other as similar, complementary (or neither). 

Thus, in the case of units having similar capabilities and knowledge basis (e.g. two sales subsidiaries from the same division) it is assumed that, because of the similar knowledge basis, common language and background, the knowledge sharing process results to be rather direct and efficient (Lane & Lubatkin, 1998). On the contrary, in the case of units having complementary capabilities and knowledge basis (e.g. one R&D and one sales unit) the lack of a common language, of similar knowledge basis and background are potential obstacles to the communication between the parties, although other factors, for instance the need to solve a common problem, might drive the process of interaction between such counterparts.

At the light of the above considerations regarding the heterogeneous nature of the MNC’s internal organizational structure, the level of complexity that a firm faces when implementing a unique, company-wide IT system for knowledge sharing, which should be utilized by all units, becomes evident. I argue that depending on the nature of the relations between the sharing units, the actual utilization the IT system will vary and consequently also the IT system role and contribution will change.

Today, there are many units within Siemens sharing knowledge with each other, across borders and functions. In the beginning (1999) there were only sales and marketing units utilizing ShareNet. The sharing process between those units is rather smooth and they can take full advantage of the efficiency offered by the ShareNet. The mutual understanding, due to similar capabilities and activities, a common language and background, is immediate and the knowledge sharing processes is much like an “imitation” process, where one unit almost duplicates the practices of the other. In this situation it appears that there are no major problems related to knowledge characteristics (e.g. tacitness, complexity, specificity) but that motivational factors are often the hindering element in the utilization of ShareNet.

Since the end of year 2000, when the system was opened up also for other types of units (i.e. R&D, service and business development units) the ShareNet “world” became much more complex. The number of communities within the system grew and specific new applications (e.g. Knowledge Libraries) were needed. Anyhow, the knowledge sharing that actually takes place via ShareNet across functions and divisions is, according to the ShareNet Editor, still rather limited. As it appears in the case description, a user or a unit is generally appertaining to a specific community within ShareNet and its actions are directed mainly towards the other community’s members. Communities’ structure resembles pretty much the existing boundaries between divisions, functions, location and even projects. The resulting knowledge flows are though mainly intra more than inter communities. 

As illustrated in the case, knowledge transfer between R&D and sales units occurs but the actual mechanisms used are different from the one offered by ShareNet, they are choosing more direct forms of interaction. It comes forward how the process, taking place between units with complementary capabilities is a different kind of process, more like a learning process, where two or more parties have a “common problem to solve”. But what is the potential contribution of an IT system to such process? On one side it appears that not much can actually take place via IT, but on the other it become visible how an IT system such as ShareNet is actually able to provide access to knowledge and to locate competences and bridge resources located in different units. Thus, I argue that knowledge integration and learning are potentially triggered by IT systems, although the actual learning will take place through other, more direct, means of interaction (e.g. meetings, workshops, telephone call). At last it is interesting to notice how, when units with complementary capabilities and knowledge basis meet, motivational factors instead of holding back the sharing process (as in the case of units with similar capabilities) they drive it. Instead knowledge characteristics become the critical issue in the process due to the differences in both capabilities and knowledge basis between the units.

Thus, it is necessary to distinguish what has so far been seen by the literature as a general process of knowledge sharing taking place between undistinguished MNC’s subsidiaries through an IT system, and what actually happens between specifically related subsidiaries. These different relations are the ground for different kinds of processes, imitation of knowledge between units with similar capabilities and knowledge basis, and common problem solving between units with complementary capabilities and knowledge basis. Thus, depending on the nature of the units involved the role of the IT system as knowledge sharing mechanism changes. 

Summing up, in the case of units with similar capabilities, often an imitation process takes place, where codified knowledge is duplicated from one subsidiary to the other. The IT system potentials are strictly related to the role of efficient knowledge transfer mechanism and motivation is a critical factor for the actual knowledge sharing. Instead in the case of units with complementary capabilities, a learning, common problem-solving process might take place, where knowledge is developed between the subsidiaries through direct interaction.
 The IT system acts as a trigger for direct interaction motivated by a problem solving purpose and knowledge characteristics is a critical factor for the actual knowledge sharing. Figure 1 illustrates the role of IT systems on the above-described specific processes.

Figure1.  IT systems’ role on intra-firm knowledge sharing


The above model presents the distinction between the two diverse processes of knowledge sharing taking place in the MNC: knowledge duplication and knowledge development. The “knowledge duplication process” takes place through imitation mostly between units having similar activities, capabilities and knowledge basis (e.g. sales units). The result from this kind of process is that the receiver’s knowledge base will be enhanced through imitation. The “knowledge development process” takes place through common problem solving predominantly between units having different but complementary activities, capabilities and knowledge basis (e.g. R&D and sales units). The result from this other process is that both the sender and the receiver’s knowledge base will be enhanced through common problem solving. 

The distinction between the above two processes is fundamental for the understanding of the concrete role and potentials of IT as knowledge sharing mechanism. Hence, based on the assumption of IT systems as an efficient mechanism for knowledge duplication the following proposition is formulated:

Proposition 1. There is a positive relation between organizing knowledge into IT systems and knowledge duplication between corporate units.

But, as Dewett and Jones (2001) also discussed, IT employment in knowledge management may lead not only to information efficiencies, but IT may also promote learning. A precondition for learning is absorptive capacity (Cohen & Levinthal, 1990), and a proper IT system may support the fundamental requirements of knowledge assimilation and integration. But to what extent actually a company-wide IT system-solution can be both a driver for efficiency and at the same time enabling learning when utilized by a network of heterogeneous subsidiaries (embedded in different local contexts and carrying on more or less different activities) is still a rather open question.

Based on the ShareNet case findings, I argue that problem solving between units with complementary capabilities may be supported by IT systems that enable identification of and provide access to such complementary knowledge sources, therefore fostering cooperation and knowledge development. Thus, assuming IT systems as trigger for direct interaction the following two propositions are formulated:

Proposition 2a. There is a positive relation between organizing knowledge into IT systems and direct interaction between corporate units. 

Proposition 2b. There is a positive relation between organizing knowledge into IT systems and knowledge development in the MNC, via direct interaction between corporate units. 

These propositions (i.e. propositions 1, 2a and 2b) will be tested for validity in a following paper, with the aim to provide further insights about the role and potentials of IT in intra-firm knowledge sharing. Additionally, the argument of knowledge characteristics and motivation having a different impact on the two different processes (i.e. knowledge duplication and knowledge development) will be also tested.

If the above propositions are validated it could lead to an ideal situation where actually the more efficient an IT system is in sharing knowledge and the lower is the need of having lateral relations among subsidiaries. This would mean for instance that a unit could avoid the costs and risks of committing to specific counterparts and therefore getting locked into some dependency relation with other units. Often building up relationships with other subsidiaries is more a necessity than a desire, it is time consuming and it involves costs, thus if this can be to a certain extent avoided through the development of an internal market of knowledge supported by an advanced IT system (e.g. ShareNet), the result would be a positive effect on the overall MNC’s efficiency level and it would contribute to its competitive advantage.

5
Conclusion

This paper is built upon an explorative case study of a large Intranet system (ShareNet) employed for knowledge sharing within an MNC (Siemens). The findings lead to the formulation of a theoretical model and three specific propositions regarding IT roles in intra-firm knowledge sharing. 

Based on the assumption that knowledge sharing in MNCs takes place between subsidiaries that may have different capabilities and knowledge basis, and therefore relating heterogeneously to one another, it is argued that the actual nature of the units influences the knowledge sharing process taking place between them. As a consequence, two different types of knowledge sharing process might take place. Knowledge duplication happens through imitation between units having similar capabilities and knowledge basis and knowledge development occurs through problem solving between units having complementary capabilities and knowledge basis. Such distinction is fundamental to the understanding of the processes’ barriers and the actual contribution of IT systems to the two specific aforementioned processes.

Based on the case study findings, it is proposed that IT systems are an efficient mechanism for sharing knowledge as well as a trigger for knowledge development through direct interaction. In the first case the involved units, typically having similar capabilities, are active in an imitation process resulting into knowledge duplication, where motivational factors are perceived to be a stronger barrier than knowledge characteristics per se. The second case instead refers to the situation where often units having complementary capabilities are triggered by IT systems into common problem solving occurring though direct interaction. Therefore the IT system triggers direct interaction between the parts that will contribute to knowledge development driven by motivational factors but hindered by the different knowledge basis.

Today, IT systems utilization in knowledge sharing is increasingly common among firms of any size and industries of any kind. IT systems’ potentials, coming from the built in technology and functionalities, are nurturing firm’s expectations but these are often not aligned due to lack of understanding of the actual role that IT might play within the MNC. The understanding of what contributions an IT system may have in knowledge sharing taking place between units with similar or complementary capabilities and knowledge basis is fundamental for managing the IT system evolution and increasing the overall MNC knowledge base.
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� Source: Siemens’ website, www.siemens.com


� Source: Siemens’ Annual Report 2001.


� Today the IC division represent still the majority of users.


� There is also the case of totally unrelated units (with no similar nor complementary capabilities), but it is assumed that in such circumstances no relevant knowledge sharing takes place.
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