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Abstract: In 2001 the German Federal Ministry of Transport assigned 12 research institutes to develop an Internet-based research information system (“FIS”) to accelerate the translation of recent research findings into political decision making. Mapping techniques along with hypertext concepts are used to introduce users to the complexity of problems on the political agenda while putting corresponding research results and other scientific publications into perspective. The system is fully operational since 2003 and currently offers a thematic network with close to 90,000 links associating 600 knowledge maps, 5,700 synthesis reports, 8,800 publications, 650 projects and another 8,000 entries from other information categories. By the end of March 2007 about 2,100 users have registered to use the FIS and are accounting for approximately 23,000 queries per month.

1. Introduction

Gathering comprehensive information about a specific topic in the area of transport research has become a rather laborious task. Due to the popularity of the Internet, a steadily growing number of information resources, which were accessible only to a small community in the past, are nowadays just a few clicks away for almost everyone. However, searching the Internet is increasingly referred to as a time consuming and tedious process. People find themselves trapped with a vast number of search results, which they need to sort out on their own. This situation is often cited as “information overload” in literature [1]. Furthermore, evaluating the trustworthiness of information found on the Internet is challenging, in particular if there seem to be only a few (online) sources available. 
For people outside the scientific community, it can be quite demanding to put recently published research findings into the general perspective and to keep up with the multitude of technical terms used in scientific publications. 
To cut a long story short: the search for “recent knowledge” is still perceived as very time consuming [2]. Especially decision makers and their employees are thus asking for a new generation of “value added” information services which are supposed to offer “condensed knowledge” on selected topics or in other words provide “answers” to specific questions currently on the their agenda [3]. This paper will give an insight on a still ongoing research project, launched by the German Federal Ministry of Transport in late 2001, to develop such a scheme by deploying an Internet based “research information system” (in German: “Forschungs-Informations-System” or short “FIS”) [4].

2. Project Objectives

The German Federal Ministry of Transport assigned 12 institutions – for the most part research institutes at German universities with a profound history of projects and publications in the area of transport research – to introduce an information system which more specifically addresses the needs of political decision makers and their employees. On the one hand, the anticipated “knowledge portal” should give its users a comprehensive overview on recent research activities including European and in some cases international projects. On the other hand, it is supposed to point out how specific research results can be applied to rather abstract questions currently on the political agenda like for example “How can the modal share of railway transport be improved?”. Therefore, the main focus of the portal is not to provide extensive detail on recent research projects, which are already available through online information services like the German FOEKAT [5] or the CORDIS server [6] and the ExtraWeb project [7] both covering European Union funded research. Instead researchers were asked to compile – in the beginning with support from Ministry employees – a catalogue of currently discussed or anticipated long term challenges in the field of transport (policy) and to put these into perspective with recent research programmes and their results. Thus, in contrast to common research database systems, which are usually organized to support administrative tasks, the FIS starts from a problem perspective with the objective to integrate research knowledge, involved institutions and other helpful context information from contemporary sources into a semantic network. The overall objective of this ambitious approach is to help accelerate the process of translating research efforts into political decision making.

3. Methodology

The Ministry stressed the need for an intuitive access to the prospective knowledge database.  A user should not solely be confronted with a conventional text query engine and its usually long result lists but rather be introduced slowly to the complexity of the topic she is interested in. The basic idea was to visualize all aspects of a topic and to let the user explore intuitively the information stored in the knowledge base to gradually learn more. Mapping techniques [8] were found appealing for this purpose since the provision of “knowledge maps” would also foster the idea of “network thinking” [9]. Consequently, related domains in the area of transport research become initially more perceptive to the user. Still conventional query methods like keyword or full-text search were to be offered for more experienced users.
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Figure 1: screenshot of a FIS knowledge map with a list of other related maps

So called “mind maps”, a powerful graphic technique devised by Tony Buzan in the late 60’s, [10] were chosen as a suitable pattern to give users an introductive overview on topics or problems (Figure 1). The idea of “concept maps” [11] was also taken into consideration but the simplicity of mind maps with their radial hierarchies just focusing on a single subject turned out to be more intuitive for first time users. Concepts maps are a rather formal depiction of a real (abstract) system or set of concepts and, as a consequence thereof, can be difficult to conceive [12]. Still both mapping techniques have proven to be an efficient tool for elaborating and in particular memorizing new knowledge domains [13, 14].

Mind maps are limited to drawing simple hierarchical graphs of keywords in order to illustrate all aspects of the issue in its central node. Here the principal idea of an ISO standard
 mapping technique referred to as “topic maps” [15] comes into play: the nodes of a map are linked to more detailed information stored in an underlying database. The resulting “knowledge map” not only depicts the structure of a selected topic or problem but also serves as a meta-navigation layer above more in depth information resources.
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Figure 2: list of FIS knowledge items with their icons

The FIS’ underlying information repository consists of several building blocks or “knowledge items” (Figure 2). The most important items are so called “synthesis reports” (Figure 3) and “reviews” which are both exclusively written for the system by consortium members. Synthesis reports are basically one-page summaries on a specific issue compiling recent research findings, contemporary literature, statistics and legislation. Keywords used in knowledge maps always lead users to a corresponding synthesis report. By contrast, reviews are associated with only a single publication or research report yielding an abstract on its main thesis or findings and possible implications on current (research) knowledge. All researchers compiling information for the FIS are explicitly asked to shed critical light on cited publications. Thus, the resulting abstracts may indeed differ from the official summaries published by the authors of the reviewed publication.
All knowledge items are tied together in an ontology-based database. The term ontology basically refers to a data model that represents a set of entities within a domain and the relationships between those entities. For the research database at hand this means that a research report B cited in a synthesis report A would lead to a research project D which in turn was conducted by university E. Deploying an ontology ensures that any given knowledge item found in the system can always be put into a meaningful perspective by simply following the predefined context paths up to the next synthesis report or knowledge map. The systems inherent concept of a semantic network also enables users to interpolate smoothly between searching and browsing whenever either one seems to be more appropriate [16].
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Figure 3: screenshot of a synthesis report with context information leading to related knowledge items

4. Implementation

Since potential system users are familiar with a web browser and thus the concept of hypertext-based information retrieval, the system was implemented using a web-based content-management-system (CMS). This approach also ensured that access to the system does not require any special client software, which could possibly not be installed in all working environments e.g. for security reasons.

“WebGenesis” [17], which has been developed by the Fraunhofer IITB, also a FIS consortium member, provides all common functionalities of a mature CMS but also offers an extendable software framework to model user definable information items along with a corresponding ontology. FIS is actually an application written in Java that is embedded into the WebGenesis framework (Figure 4). It utilizes several framework core functions but also implements application specific features like the “knowledge map” concept.

The consortium members use conventional HTML forms extended with JavaScript functions for input validation to upload the data for all information categories into the system.
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Figure 4: sketch of the “WebGenesis” Framework 

5. Selection of Topics

In early stages of the project the selection of topics to be elaborated in terms of the FIS’ requirements was primarily based on the suggestions from Ministry employees or members of the FIS consortium. Lists of topics were repeatedly compiled for all areas of the transport domain and afterwards assigned to consortiums members for analysis. To assure that in any case at least two consortium members had enough expertise to work on a specific topic the Ministry had handpicked institutes for the project that were suitable to form a matrix organisation. The matrix is composed of experts for each mode of transport (rail, road, air, water) but also includes experts on common research fields, which apply to all modes like financing, planning, cost-benefit, competition, energy, ecology or sustainability. 

During its development phase access to the FIS was restricted to Ministry employees, a few public agencies and members of councils on local, state or federal level for testing. However, when the system reached a more mature level of service the Ministry decided to open FIS gradually to a broader audience. In the beginning members of selected research institutes and students from transport related faculties were granted access. The steadily growing number of users also led to the development of a scheme to cope with suggestions for new topics, which is still in use today (Figure 5). Currently, everyone interested in (research) topics in the area of transport can register for a free access code on the FIS website.

Figure 5: selection scheme for new topics to be included into the FIS knowledge base 

6. Quality Assurance

As part of the conceptual project phase the FIS consortium conducted a small survey among potential users of the system, which as a result also stressed the importance of quality assurance and reliability of the published material. Therefore, several organisational and technical provisions have been made to fulfil these requirements.

First of all the researchers responsible for the system’s content are organised as part of a matrix organisation as already outlined in the previous section. This ensures that in particular knowledge maps, synthesis reports and reviews are not compiled based on the views of a single person or institution but as a result of a discussion including several researchers with different scientific backgrounds. Furthermore, to encourage the discourse among the researchers, quality circles have been installed. These circles perform a continuous peer-review of topics already published on the system.

The FIS is equipped with a database service that periodically monitors revision dates to support consortium members in keeping their published material up-to-date. Synthesis reports are brought to the attention of their authors at least twice a year. This ensures that recent publications, statistics or legislations are included. If a project, which was originally published as ongoing, is finished, the system will remind the responsible consortium member to update the project summary accordingly and to add all publicly available reports for download.

However, the most important feature for both users and authors of the FIS is the possibility to annotate every single item in the knowledge base. The annotation system includes a workflow with notifications to make sure that all requests, in particular from regular users, are handled within a few days. Since the system distinguishes between internal annotations made by consortium members and comments from regular users, it is also heavily used for internal quality assurance.

7. System Contents and Usage

By the end of March 2007 the FIS knowledge base is offering more than 23,500 entries with close to 90,000 cross-references to its user community: 600 knowledge maps, 5,700 synthesis reports, 8,800 publications, 650 projects and another 8,000 entries from other knowledge categories.
Figure 6 shows that the number of knowledge items has not grown significantly within the past 12 months as it did in the time before. This is due to the fact that the resources of the consortium to keep all entries up-to-date are nearly utilized. In order to maintain the quality of existing entries and at the same time provide sufficient capacity to cover new topics, the consortium agreed in late 2005 to start archiving or even remove entries that are suspected to have attracted little to no user attention for some time
. Entries labelled as “archived” are still available to the users but are no longer updated on a regular basis. However, if the topic regains public attention it can easily be reactivated and reinserted into the revision workflow.
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Figure 6: number of FIS knowledge base entries since Q1/2004

After issuing the first accounts to a small test community of Ministry employees in late 2003 the FIS has so far attracted about 2,100 users, which currently account for about 23,000 page views
 per month. The number of account requests has further increased since the third quarter of 2006 after the knowledge maps have been made accessible to everyone visiting the FIS website even without logging into the system. The rationale behind this partial opening of the system was to generate showcases, which demonstrate the variety of topics offered by the transport knowledge base. Furthermore, provisions were made to attract more attention from Internet search engines
. However, to get access to synthesis reports, reviews and other knowledge items the user is still required to register for a FIS account. The accounts are completely free of charge for the time being and so far there are no plans for charging users.
Currently, one third of the account requests are the result of a recommendation by a colleague or friend and another third discovered the FIS through an Internet search engine. Others were attracted by the monthly FIS newsletter, presentations on conferences, references from other websites or coverage in the media.

[image: image6.wmf]
Figure 7: number of registered users since Q1/2004

Figure 7 illustrates that the share of users originating from the research community has increased at a noticeable pace since late 2005 whereas the share of users from federal or state ministries or councils on federal, state or community level – originally the main target audience – has not changed significantly. However, an increasing number of employees from public agencies have found the FIS useful to support their daily work.

Since April 2005 the FIS consortium is conducting an online survey among registered users. So far about 250 users (76% male, 24% female) have participated. One third is younger than 29 years; another third is between 30 and 39 years old. 18% visit the FIS website several times a week, another 45% several times a month. Knowledge maps, references to publications preferably including documents for download and synthesis reports are named as the most popular knowledge items.

8. Outlook

The funding of the FIS project has been prolonged three times by the German Federal Ministry of Transport since its kick-off in late 2001. The present project phase will end in May 2008 but another prolongation seems likely. Currently, the Ministry is spending about 500,000 EUR per year on knowledge base updates carried out by the FIS consortium. The projects budget has been cut gradually over the past years while shifting from more cost-intensive system development to content maintenance.

Recently, the consortium has engaged talks with other Federal Ministries about adopting the FIS concept for their own knowledge domains. A few well-known companies from the transport sector in Germany have also signalled their support by means of sponsorship for upcoming project phases.

The positive feedback from the research community, in particular from faculty members and institutes in the area of transport research, has increased over the past two years while the response from the audience the FIS originally aimed at - the members of parliament or Ministry executives and their employees – remains limited in terms of accounts issued. The FIS website has obviously been found very useful as an e-learning platform to help educate students and young researchers.

Even though the knowledge base is currently offering a wide range of topics in the area of transport (policy) the system is of course far from being complete. As outlined in the previous section the number of system entries, which can be kept up-to-date on a regular basis obeying the current maintenance scheme, is closely related to the available research manpower and thus limited by Ministry funding. Furthermore, the persistent need for content updates has also noticeably increased the time for elaborating new topics over the past two years, while the number of topics brought to the consortiums attention is far from decreasing.
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� ISO/IEC 13250


� The systems access logs are analysed on a regular basis.


� In this case the term “page view” refers to an explicit database query returning one of the 10 knowledge items.


� All knowledge maps are tagged with meta-data (keywords) suitable for indexing by search robots.
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