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1) Project Title (Arbeitstitel) 

Information Systems for Land

2) Abstract of Project Theme
Many decisions by administration and privates require information about the location of objects in space, properties of land and other geographic information. Since the 1970s the concept of multi-purpose cadastre, which should combine the real-estate information of the cadastre with other similar data collections, is advocated by technologists (National Research Council 1980; National Research Council 1983). The integration of the data collected by planners, public utilities, natural resource managers but also town administration and property registration would result in a comprehensive registry, which could be used by many for many purposes – thus the name ‘multi-purpose cadastre’.

Observation suggests that very similar registries are maintained by different branches of administration at great cost for data collection and maintenance. Differences between the information held by two different agencies involved in a decision lead to delays and extremely time consuming discussions. 

Technically, the construction of geographic information systems with all the geographic information used by local and regional administration is easy. Current GIS technology can manage information from different sources and content types. Query languages and web access makes this information available for any decision process which requires it. The difficulty lies in the organizational and semantic integration.

Unfortunately, such ‘multi-purpose cadastre’ was seldom successfully introduced. Two problems were identified:

1. Organizations were reluctant to give up control over their data – often legal requirements restricted the update of official registries to specific officers. Today’s web based systems can distribute data of different organizations, such that each organization keeps full control over their data; this provides the technical background to overcome this organizational problem.

Example: Real estate information is distributed in many countries between the cadastre and the “Grundbuch” and is typically managed by two different agencies, one in the purview of the ministry of finance, the other in the purview of judiciary or the ministry of justice. 

2. The data maintained in registries which seem to be duplicates are slightly different. The definition used for identification and the classification of objects is not the same; the method to collect data differs. These differences are not capricious ideas of some functionaries, but are usually resulting from instructions to the agency found in the law. 

Example: In Austria at least 5 different definitions for the determination of forest land exist. They are used in different laws for different purposes and with different results. 

In this project, we will investigate the interaction between the legislation and administrative rules and the technical solution, specifically:

· The description of the responsibilities of different organizational units and the efficiency of the administrative solution and the effective use of technical (IT) systems;

· The interaction between the definitions of object identification, classification and observation methods found in laws and administrative instructions and the multiplication of data collection and maintenance efforts of administration. 

This project has substantial economic consequences as data collection and maintenance typically amounts to 80% of GIS construction. If multiple collection and maintenance efforts can be avoided, substantial savings are possible – and the administrative processes are accelerated as all agencies use the same basic data and differences between the background data disappear. It becomes thus possible to achieve a ‘one-stop’ solution for many common administrative processes – as desired in the IT program of the EU (Information Technology Society). Of course, this benefits the citizen, as he has to provide information only once and in a single format. 

This project poses challenging research questions at the intersection of methods to write laws, linguistics and semantics and information technology. The interaction between the legal principles, the administrative rules derived from these and the transformation of administrative procedures into information technology. 

We will approach the question in several steps, selecting land information as the case study – the results of the research should be widely applicable, for example, to all public registries:

It is obvious that the methodology has multiple and widespread applications beyond land registration. It can be applied directly to all sorts of public registries. If one accepts that the lack of contribution to productivity of IT is often based on complex procedures which are difficult to automate, then this project aims at the core of the problem – the legal text from which the complexity purportedly originates. 

This project contributes in a novel way to the semantic interoperability problem in IT. Different databases contain data useful for a decision, but the integration of the data into a single framework is impossible due to differences in the semantics of the objects; following the differences to their legal origins opens different paths for practical solutions.

3) Allfällige Einschränkung(en) nach Region(en) bzw. Land (Ländern)

A small number of countries will be used as concrete examples – the choice will depend on interests of partners, availability of information and interest, and language capabilities of researchers involved.

4) Project steps

The project will proceed in two steps, each subdivided in three tasks:

1. We will first analyze the current procedures based on existing legislation for the cadastre and a representative selection of land related legislation (urban and regional planning, building codes, natural resource management, etc.):

· Separate the goals expressed in the legislation from the procedures prescribed to achieve these;

· Identify the semantics of objects and descriptive attributes for them;

· Translate the procedures into technical processes related to a database schema.

2. In the second step we will reduce the number of object definitions and merge the attributes describing them: 

· Identify candidate physical objects, to which multiple physical processes, controlled by a law, relate and compare the definitions found in the different legislations; 

· Research the justifications for the differences in the definitions;

· Propose solutions for an integration.

In the first step we can use recent research by Kuhn who established methods to derive database schemata from procedural natural language descriptions (e.g., administrative rules) (Kuhn 2000). We will extend a recent formalization of the Austrian cadastre (Navratil in progress).

The second step uses Searle’s ‘construction of social reality’ as a philosophical foundation (Searle 1995). A recent Ph.D. investigation by Bittner has shown how Searle’s formula ‘x counts as y in context z’ (e.g., a document counts as title to a parcel in the context of the English law) and how this formula maps systematically between the physical objects in the world and the legal facts (Bittner in progress). 

5) Research Areas involved

Eigentum und Investitionen (Kataster und Grundbuch);

Mobiliargüterrecht – considering the generalization to other public registries;

Bodenordnung (land tenure) – generally: information about land.

6) Problem Areas involved

Recht und Wirklichkeit – which data are registered;

Information Technology – this is the primary area addressed: how to build IT based registries;

Basic legal structures: the reduction of data registered to fewer categories is a step to identify the core issues;

Verwaltungsstrukturen: registration and the organization of registration.

7) Proposed Project Leader

Gerhard Navratil (will finish Ph.D. in 2001)

8) Proposed Professors Involved 

Prof. Andrew Frank, Prof. Reinfried Mansberger(?), Prof. Peter Doralt(?)

9) Personnel Resources
Step 1: 

Junior Researcher with GIS and Database Experience – 18 months;

3 Junior Researchers with detailed knowledge from two different application areas (one Cadastre, one Planning, one Town Administration) - each 12 months.

Step 2:  

Junior Researcher with GIS and Database Experience – 18 months;

3 Junior Researchers with detailed knowledge from two different application areas (one Cadastre, one Planning, one Town Administration) - each 12 months;

Senior Researcher with Linguistic Background – 18 months;

Senior Researcher with Background in Ontology – 18 months.

10) Materials

Computer for each researcher;

Support for field research – total 16 months;

Travel to discuss and improve methodology – 10 trips of 15 days each (to Germany, UK and USA).
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