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Innovation is considered to be one of the major driving forces of economic development within global context; a guarantee for sustainable development of a company. Innovation stands in close relationship with generation of knowledge. In the knowledge society we live in, knowledge is considered to be the true capital value of a business enterprise. 
The project and real estate development are areas with constantly increasing flows of information. The international ATP architect and engineers Group has set as aim the implementation of an information and knowledge management system: a country-related Database. The Database consists of all information considering processes of development, planning, construction and delivery of real estates; systemized accordingly to the country of the Group’s developing and planning activities. The Database should comply with the specific requirements of the Group’s corporate policy and should be integrated in the existing CAD- software platform. The paper will present a customized country-related database model for the planning process of ATP-Group.
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Introduction
Innovation is considered to be one of the major driving forces of economic development within global context; a guarantee for sustainable development of an enterprise. Innovation stands in close relationship with generation of knowledge – accordingly the only true capital value of a business is knowledge. Knowledge transfer occurs through communication among employees; which immediately contributes to expansion of the knowledge stock of a business; consequently to the capital value and competitiveness. The knowledge existing only in the employees’ heads as well as the knowledge stashed within file folders is the useless knowledge, that should be encouraged towards exchange; which again succeeds through formal and informal communication. The management, dissemination and availability of information (knowledge) play crucial role in efficiency and development of an enterprise.

Project and real estate development is an area with constantly increasing flows of information. The international ATP architects and engineers Group has set as aim the implementation of an information and knowledge management system: a country-related Database. The Database consists of all information considering processes of: development, planning, construction and delivery of real estates; systemized accordingly to the country of the Group’s developing and planning activities. The Database should comply with the specific requirements of the Group’s corporate policy and should be integrated in the existing CAD-software platform.

The paper will present a model for customized country-related database model for the planning processes of ATP-Group. A requirement profile will be introduced and compared to the existing knowledge management systems from the realm of urban planning and construction. 
A database model with all the modules and its functionality will be demonstrated. 
The focus will lay on the three most important functionality requests:  

renewal, up-to-datedness, dissemination.

The guidelines for the use of the database and its successful placement within the company will be introduced.

The paper will be structured in two main parts: 
the first part presenting the theoretical background of Knowledge Management, and the second part introducing the “Country-Database” model for the ATP-Group with aims and goals, structure and implementation.
Theoretical Background
Knowledge Management (KM) comprises a range of practices used in an organisation to identify, create, represent, distribute and enable adoption of insights and experiences (4managers, 2009). Such insights and experiences comprise knowledge, either embodied in individuals or embedded in organisational processes or practice.
A Knowledge Management System (KM System) refers to a system for managing knowledge in organizations, supporting creation, capture, storage and dissemination of information. It is generally an IT based system.
The major idea of a KM System is enabling of access for the employees to the organization's documented base of facts, sources of information, and solutions. For example a typical claim justifying the creation of a KM System might run something like this: an engineer could know the metallurgical composition of an alloy that reduces sound in gear systems. Sharing this information organization wide can lead to more effective engine design and further on to creation of ideas for new or improved equipment.

A KM System could be any of the following:

1. Document based technology permitting creation, management and sharing of formatted documents such as: Lotus Notes, web, distributed databases, etc.
2. Ontology/Taxonomy based technologies: similar to document technologies in the sense that a system of terminologies (ontology) is used to summarize the document e.g.: Author, Subj, Organization etc. as in DAML & other XML based ontologies 

3. Artificial intelligence-based technologies, using a customized representation scheme to represent the problem domain 

4. Network maps of the organization, showing the flow of communication between entities and individuals 

5. Social computing tools, increasingly deployed to provide a more organic approach to creation of a KM System. 

There is a number of Knowledge Management models, meeting the above standards, while there is no single “right” model. The two most prominent one will be introduced: 

· The building blocks of KM
· “Spiral of Organisational Knowledge Creation”(Nonaka, 1997)
The building blocks of knowledge management
The “building blocks of knowledge management” (Probst, 2006) is one of the most popular  European models. Probst defines practice-oriented parameters, on which the model is based on:
· Compatibility
· Problem Orientation
· Comprehensibility
· Action Orientation
· Appropriate Instruments 
“The building blocks of knowledge management” represent activities that are directly knowledge-related. Their arrangement in the model follows the principle of inner- and outer circle feedback cycle.

 An inner cycle consists of the building blocks of:

· identification, 
· acquisition, 
· development, 
· distribution, 
· preservation, and 
· use of knowledge. 
An outer cycle consists of all these activities plus goal-setting and measurement. 
This feedback cycle clarifies the importance of measuring the quantifiable variables in order to focus on goal-oriented interventions.
Many knowledge problems occur because organizations neglect one or more of listed building blocks and thus interrupt the knowledge cycle. For example, if the research results of the Market Research Department are not available to Product Development, this knowledge cannot be used in the process of product development. If the steps of an important problem-solving process are not documented, they may disappear from the organization’s memory, making successful repetition of the process impossible (Probst, 2003).
[image: image1.emf]
Figure1: The building blocks of knowledge management

The Spiral of Organizational Knowledge Creation
The concept of the “Spiral of Organisational Knowledge Creation” (Nonaka, 1997) originated in Japan. Nonaka and Takeuchi propose an underlying model to the knowledge creation process in order to understand its dynamic nature and to manage it effectively, consisting of three elements:
1. SECI (Socialisation, Externalisation, Combination, Internalisation)
2. Ba (a specific concept)

3. Knowledge Assets
SECI 
The SECI element is based on four modes of knowledge conversion (SECImodel):
· Socialisation: Sharing tacit knowledge through face-to-face communication or shared experience

· Externalisation: Developing concepts, which embed the combined tacit knowledge and which enables communication 

· Combination: Combination of various elements of explicit knowledge 

· Internalisation: Closely linked to learning by doing, the explicit knowledge becomes a part of individuals’ knowledge base. 

The creation of knowledge is a continuous process of dynamic interactions between tacit and explicit knowledge. The four modes of knowledge conversion interact in the spiral of knowledge creation (Figure 2). The spiral becomes larger in scale as it moves up through organisational levels, and can trigger new spiral of knowledge creation.
Ba
This difficult concept can be defined as a shared context in which knowledge is shared, created and utilized through interaction.

Knowledge Assets

Company-specific resources that are indispensable to create values for the firm can be defined as Knowledge Assets. These are the inputs, outputs and moderating factors of the knowledge-creation process. 
The three elements: SECI, Ba and Knowledge Assets interact with each other originally and dynamically. The Knowledge Assets of an organisation are mobilised and shared in “Ba”, whereas the tacit knowledge held by individuals is converted and amplified by the spiral of knowledge through SECI (Socialisation, Externalisation, Combination, Internalisation).
The three elements should be integrated under clear leadership, so that the organisation can create knowledge continuously and dynamically, thus becoming a discipline for organisational members. 
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Figure.2: The spiral of organization, (GSW consulting, 2008)
DATABASE FOR ATP-GROUP
The ATP-Group is Austria's largest architectural and engineering company. With around 400 employees in its offices in Innsbruck, Vienna, Munich, Frankfurt, Zagreb and Zurich, ATP offers integrated full-service design services fine-tuned for realising complex construction projects for international clients.

As with every organisation, the management, dissemination, and availability of information (knowledge) all play a crucial role in the level of efficiency and the progressive development of an enterprise.
At ATP, the majority of the company’s valuable information resides within its workforce, bound to the people and the diverse locations they work at. Additionally, a vast variety of tangible knowledge is stored within corporate file folders. In order to offer all the described types of information to each and every individual at ATP-Group, a knowledge management system was required. 

The profile requirements of the database

ATP is located in different countries and is thus exposed to varying laws and regulations, processes and workflows in planning and construction. The so-called “Country Database” is the first step towards a company-wide knowledge management system. The current planning practice is highly dependable on the experience and knowledge of the persons involved in the specific project; the knowledge hardly accessible or even lost to the project co-workers.  
The Database should be a well-used instrument to accumulate knowledge and to offer it to the whole company, irrespective of location, sub-organisation or type of employee.
The Database has to meet following challenges:
· Informal information structure  – due to the largely differing departments and parties (architects, engineers, etc.) in most projects the knowledge resides within the employees’ heads, formal documentation is restrained 
· Scattered locations (Vienna, Munich, Zagreb, etc.) – knowledge is stored in local file folders and is not available for all of ATP’s employees.

The main goal of the Database implementation is the efficiency increase. 

Currently, most of the knowledge is spread throughout the company. Staff members generally lack the concrete guidance or information system as to where and how to access the accumulated knowledge.  Therefore, despite the fact that there is a large amount of knowledge within a company, specific information is often acquired from the outside, which is cost and time consuming. In order to improve efficiency and save resources, employees should get access to the broad and general knowledge of the generated within the company.

A customised Knowledge Information System should offer a problem-solution for ATP-Group. The first step towards the realization of such a tool is a Database containing all the information about the different countries ATP is active in, and the key projects its employees are working on. ATP staff at every location should have access to the Database. The Database should be compatible and offer interface with company’s CAD software (Autocad and Revit) and also with already implemented intranet platform.
The content of the database
At the point of implementation, the database should give users an informational overview of planning practice in 19 different countries. The information will be entered in the content-structure of the database, which is divided into six main areas:

1. Owner of the knowledge
· Native Speaker

· Know-how owner

· Establishment
2. Main country facts:

· Geography
· Topography

· Sate

· Country and it’s people

· Real Estate
3. Economic data:

· Policy and economy
· Infrastructure
4. Laws and Regulation
· Building law
· Real estate law

· Law of taxation

· Criminal Law

· Foundation of an enterprise

· Miscellaneous
· ATP
5. Processes
· Development process
· Planning process
· Construction phase
· Hand over process
6. Contacts
· Partner
· Translation offices
· Public authorities

· Owner of the knowledge

· Federal economic chamber

· Delegates

· Mayor, contacts

Structure of the database

The database has to meet three main objectives:
· Actuality

· Knowledge transfer

· Renewability

The information system for the ATP-Group is arranged in a so-called wiki-format, again relying on a hierarchic three-pillar system. 
Wiki is a piece of server software that allows the users to freely create and edit Web page content using any Web browser. Wiki supports hyperlinks and has simple text syntax for creating new pages and crosslinks between internal pages on the fly. A Wiki is unusual among group communication mechanisms in that it allows the organization of contributions to be edited in addition to the content itself. Like many simple concepts, "open editing" has some profound and subtle effects on Wiki usage. Allowing everyday users to create and edit any page in a Web site is exciting in that it encourages democratic use of the Web and promotes content composition by nontechnical users. (Schäfer, 2006)
A wiki system ensures that every employee has access to the company’s knowledge. In turn, each employee is required to publish information onto the system in order to maintain its dynamic nature. 
However, for quality assurance reasons, the system demands a hierarchic organisation with certain access restrictions. The Figure 3 shows a hierarchic arrangement of the three pillars and the underlying concept: 

1. pillar: field of knowledge

2. pillar: field of strategy
3. pillar: field of administration
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Figure 3: hierarchic three-pillar system, (Prinz, 2009)
1. Pillar: The Field of Knowledge

The field of knowledge is split into two different knowledge levels:

· The first level containing general knowledge about a country, like facts about the economy and geographical data. This information generally easy to acquire, and therefore of less importance. 
· The second level, called the expert field, containing specific knowledge about laws and regulations concerning planning and building activity and special process-flows (development, planning, construction). Thus, it is higher in granularity and much more difficult to generate.
2. Pillar: Field of Strategy
This pillar represents an organisational level. It is divided into three basic categories: 
staff members, experts and Holding-members. 
Staff members can access and edit the previously described first level of information (country relevant data). They are also able to read entries on the second level, however, their editing rights on this more detailed and sensitive level are suppressed. Only the experts can access and edit all available information on every level of the database. 
The highest level of the Field of Strategy is solely accessible for members of Holding-level. Holding-level nominates the experts.
3. Pillar: field of technology

It is the technical, IT-  and system-controlling level. 

Even though the general concept of a Wiki appears to be an anarchical chaos, there is a concrete and specific structure governing the information system. The structure is created and given by the IT level and has to be respected by each and every user in order to maintain its dynamic, but informative appeal.

ATP’s corporate wiki is designed to be a self-sustaining system, however a central administration body will govern the adherence of the three main objectives:

Actuality, Knowledge Transfer and Renewability. These tasks include the approval and administration of user rights, continuous control of the published content, and design and usability activities. This regulatory entity has the position to delete outdated information and act as single point of contact in case of user inquiries (which are likely in the first phase of company-wide adoption). 
Implementation
The implementation of the Database has to be introduced in stages, taking place in the course of longer time-period (Herbst, 2000).  It should be structured in following steps:

· Analysis
· Planning

· Implementation and

· Control  

The first step is to analyse the company’s problems. ATP has already set the first step towards the Knowledge Management System through implementation of the intranet-platform. This form of communication and information management is not very common amongst the profession within the companies of the similar size, and is seen as an innovation. The internet platform will serve as the base for the implementation of the KM System.
However, the implementation of the intranet-platform itself was not without difficulties. 

It was not accepted by the staff at the beginning. As an incentive towards increase of acceptance and use, the intranet was the set as the first site of the internet browser. 
The second problem for the success of the KM System is the time and project management within the company. The project co-workers are focused on the allocated project hours, finding no time for the corporate identity activities, to which knowledge management should actually count. The use and maintenance of a successful KM System must be encouraged by management and clearly defined as a corporate goal. 
Motivation of the staff

The staff has to be sufficiently motivated for the Database project before the beginning of the actual implementation. It is important that top level management acts as a role-model for the staff, through pioneering the database-entries right at the beginning.

A successful implementation of a KM System calls for changes of corporate culture. 
An ambience of tolerance and confidence must be created and lived.

One of the steps towards cultural change is encouraging the will for sharing of knowledge and information in general but especially at the top level management and top positions. Often are experience, knowledge and know-how seen as status-symbols, which keep one in power. 
The fear of loosing the power through sharing of information represents an obstacle for successful KM. 
A further difficulty is the hierarchical corporate structure- a democratic communication beyond hierarchal boundaries is a precondition of a successful KM. A Database-entry can display that a member of lower hierarchy-level has more knowledge on a certain topic than a top level member, which must not be seen as a flaw, but as enrichment for the company as a system.
Also a shame for placing of incorrect information in the Database must be resolved, since if everyone is acting too cautiously, the Database will remain empty. 
The successful implementation, use and operation of the Database should be accompanied by motivating incentive schemes.
CONCLUSION
Through implementation of the “Country-Database” the fundament of a successful Knowledge Management System for ATP-Group can be laid.
The customised Database model is developed with respect to integration in the existing IT- system as well as to enable interface with different IT-tools. The planned future implementation of building information modelling software Revit should also be possible. Thereafter, all the technical requirements for the efficient implementation are established. 
The success of the KM System is largely dependable on the staff of the company.

The company itself has shown the will and interest for innovative information and communication tools through implementation of the intranet platform; therefore an encouragement for the implementation and maintenance of the Database can be expected. 

The Database-project builds a base for sustainable development of the ATP-Group and can contribute to a realisation of a holistic KM System.

Knowledge stock and consequently people represent true value and capital as well as competitiveness of an enterprise. The current economic crisis makes the financing and implementation of a project such as the “Country-Database” extremely difficult - an investment in “immeasurable values” might appear as improper at the current moment. However, it is still highly recommendable since it represents an investment in the future sustainable economic development of the company.  
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