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1. Definitions.
LAND
According to the UN Ad Hoc group of experts on cadastral surveying and land information (1985) land is defined as an area  of the surface of the earth together with the water, soil, rocks, minerals beneath or upon it and the air above it. It embraces  all things related to a fixed area of the surface of the earth. Land in relation to land registration and cadastre  and in general to land information systems to which they belong, concerns not only abstract or thematic attributes (legal status, value, tax data) but also physical, spatial or topographic attributes (location, dimensions, area, use).

LAND REGISTRATION

Land registration is a process of official recording of rights in land as title or through deeds on properties. It means that there is an official record (Land Register, Grundbuch) of rights on land or of  deeds concerning changes in the legal situation of defined units of land. It gives an answer to the questions on who is the right holder and how are the rights established.
LAND CADASTRE
Land cadastre is a methodically arranged public inventory of data concerning properties within a certain country or district, based on a survey of their boundaries. The properties are systematically identified by means of some designation. The outlines of the property and the parcel identifier normally are shown on large scale maps, which, together with the inventory, may show the nature, size, value and legal rights associated with each parcel. It gives an answer to the questions where is the property located and what are the characteristics of the property. The Land Cadastre consists of a descriptive part and a cartographic part.

LAND ADMINISTRATION
Land registration and land cadastre usually complement each other. Land registration puts in principle the accent on the relation subject - right, whereas land cadastre puts the accent on the relation right - object. Because land registration and land cadastre complement each other the term land administration is used for the combination of them. 

CADASTRE and LAND REGISTRY
The name Land Registry is  used for the organization that is responsible for the land registration, while the name Cadastre is often used for the organization that is responsible for keeping the land cadastre. In some countries the name Cadastre is used for the organization that is responsible for the land administration because both registrations are in one hand. 

In this paper the name Cadastre is used according to the last definition.

2. Need for Cadastre
There has been a remarkable increase in the establishment and improvement of cadastral systems in the world. The need for a Cadastre in a country is demonstrated very clear in the UN- conference on sustainable development in 1992 in Rio de Janeiro. In this conference “Agenda21” it was made clear that sustainable development cannot take place without the provision of information. More specifically it is argued that development of a country is not feasible without efficiently operating land markets which need a mechanism for the transfer of real estate, and the establishment of legal security of ownership and land use. This implies the need for an efficient land administration.

Also the International Federation of Surveyors (FIG) has recognized the importance of the Cadastre as a land information system for social and economic development of a country. In the “FIG statement on the Cadastre” [1] examples are given of legal, organizational and technical issues that need to be addressed in order to establish and maintain a Cadastre. This publication can be used as a guideline for politicians and responsible managers to develop a land administration policy.

Already in 1976 the United Nation Center on Human Settlements: Habitat, appreciated the uniqueness and importance of land in human social, economic and political development and had made important recommendations to national action for its proper management including legal protection, use, allocation and distribution. Modernization of the land tenure system is a major component of the research and technical cooperation program of Habitat. In the Habitat sponsored workshop on Land registration and land information systems in 1990 in Nairobi the suggestions and recommendations of the workshop are integrated in a document under the title: Guidelines for the improvement of land registration and land information systems in developing countries [2]. This manual is very useful to governments and their relevant departments seeking to improve land tenure and land market modernization through improvements in land title registration and land information processes and systems.

In 1993 the United Nations Economic Commission for Europe (ECE) launched an initiative to strengthen land administration capabilities, mainly for countries in central and east Europe. Several seminars and workshops have been organized and a task force was established by the ECE to prepare guidelines on land administration. As a result of this the “Land Administration Guidelines” were published by the UN ECE in 1996. They are mainly written for senior governmental staff  and politicians engaged in land administration issues. These guidelines are very useful for countries which want to improve or modernize their system of  land administration.

3. Principles of land registration and land cadastre
In spite of the differences between legal systems of the numerous countries operating a land registration system there are four basic principles that generally can be recognized:

· The booking principle implies that a change in real rights on a property, especially by transfer, is not legally effectuated until the change or the expected right is booked or registered in the Land Register.

· The consent principle implies that the real entitled person who is booked as such in the Land Register must give his consent for a change of the inscription in the Land Register.

· The principle of publicity implies that the Land Register is open for public inspection. In various countries the Land Register is open for inspection by anybody who wishes to do so Netherlands, Sweden, France) or by anybody who has a legally recognized interest in what is published (Germany), or by anybody who has a permission  of the registered owner England until 1991). There is a trend to open the Land Register for inspection by anybody. The Land Register does not only assist in the simplification of conveyancing but will also help in identifying the ownership of properties for other purposes such as conservation and land development. The Land Register should be an important component of a broad countrywide network of land information systems.

· The principle of specialty implies that in land registration and consequently in the documents submitted for registration (deeds) the concerned subjects (man) and objects (real property) must be unambiguously identified.

Depending on the nature and extend of involvement of the State in the conveyancing process, which has roots in the legal history of a country there exist roughly two recognized systems of land registration: the deed registration and the title registration.  

In a deed registration system the deed describing, a legal transaction on property, is registered. The deed is evidence that a particular transaction took place. However it is in principle not proof of the legal rights of the involved parties. Thus before any dealing can be safely effectuated the registered owner must trace back his ownership to a good root of title. Usually this activity is the task of a notary. Deed registration is usually applied in countries which are mainly based on Roman Law (France, Spain, Netherlands, Italy). 

A title registration system means that not the deed is registered but the legal consequence of the transaction, i.e. the right itself (title). So the right itself together with the name of the rightful claimant and the object of that right with its restrictions and charges are registered.

Sometimes a deed registration system is indicated as to be synonymous with a negative system and a title registration as a positive system. Usually in  a deed registration system recording does not automatically guarantee the concerned right; that’s why it is called negative. A title registration does guarantee the title and gives positive legal force. . This implies that the State has to be active in analyzing the documents in order to avoid problems. The more guarantee by the State , the more investigation has to be done by the State.

The Land Cadastre is related to the principle of specialty. The real property objects are represented on a large scale map with a parcel identifier (cadastral map). This identifier is used in the Land Register to specify the legal object in an unambiguous manner. The identifier connects the legal part with the cartographic part.

Besides the map there exists also a descriptive part of the Land Cadastre: a register which contains physical  attributes of the parcel i.e. location, area, use, and abstract attributes such as value, proprietor and taxpayer. Usually there exists also a reference to the Land Register.

Land Administration is founded on three pillars: 

· legal data represented in the Land Register;

· thematic data represented in the descriptive part of the Land Cadastre;

· geometric data represented on the cadastral map and the surveying documents.

This implies a cooperation between notary, registrar and surveyor. The notary is responsible for the correctness of the documents to be presented to the registrar. The registrar is responsible for the land records in order to maintain a correct picture of the legal situation of real properties. The surveyor is responsible for a correct description of the real property being the object of right. If this cooperation works the land administration system will function satisfactorily, even if there is a weak legal base.  

4.  Vision Cadastre 2014

The International Federation of Surveyors  (FIG) puts much emphasis on the importance of Land Administration as part of the economic infrastructure of a country. Commission 7 of the FIG  on Cadastre and rural Land Management is dealing with this subject. One of the working groups of this commission has produced a paper during the FIG congress in Melbourne in 1994 under the title “Vision on Cadastre 2014”. In this paper six statements have been developed on the basis of studies about:

· the future needs of the world’s societies in the domain of land rights and land management;

· the lacks and problems of existing cadastral systems;

· the trends and tendencies of the on-going cadastral reforms.

These statements are:

Statement 1: Cadastre 2014 will be highly privatized; public and private sector are working close together.  

Free economies demand flexibility in land markets, land planning and land use, which may be better provided by private institutions. For the security of rights however a public engagement is indispensable.

Statement 2: Cadastre 2014 will be cost recovering. 

The development of cadastral systems needs high investments. But once the land has been documented and secured by the Cadastre it represents a multiple value of the investments. The operation of the cadastre has to be paid back by those who profit from the Cadastre.

Statement 3: Cadastre 2014 will show the complete legal situation of land. Private and public rights and restrictions on land will be systematically documented.  

The absolute control of the right holder of land is more and more restricted by public interests. To provide security of the land tenure all facts about land must be made obvious by the cadastral system in the future.

Statement 4: Cadastral mapping will be dead; long live modeling!  

Maps have always been models, but the available technology did not allow to use these models in a flexible way. Modern technology allows the creation of maps of different scales and registers in different form out of the same data model.

Statement 5: The separation between maps and registers will be abolished.  

Until recently the separation was necessary because the available technology did  not allow other solutions. Present facilities of information technology (IT) allow an integrated approach of the development of administrative and geometric databases.

Statement 6: Paper and pencil cadastre will be gone.  

Computer technology will become the normal tool for cadastral work. Real low cost approaches are possible only with this technology. Reform and implementation of feasible cadastral systems must make use of the advantages of modern technology. Traditional methods will not provide the urgently necessary cadastral information in time. The services expected by modern societies can only be provided by high-tech solutions.

In the ONIX project in Slovenia an integrated approach is foreseen for the development of the geo-information sector in the society. The modernization of the Cadastre will be an important part of this program. It is strongly advised to keep an eye on the statements mentioned during the execution of the Onix project. The future model of a Cadastre described by FIG is a good focus point for the discussions on the Cadastre in Slovenia.

5. Scope of a cadastre

Fiscal cadastre
In many countries in Europe  a cadastre has been started in the 19th century because of the need of the government for money and the relative easy way to levy land tax on the ownership of land. Cadastral survey plans were prepared and some kind of valuation was performed in order to develop a taxation system for land owners. Until now in most countries the fiscal purpose of the cadastre is still valid.

Legal cadastre
In the same century in most European countries a system for land registration was developed in order to preserve the legal rights of land owners. These systems were based on the Civil Codes in these countries. The transfer of land ownership and the protection these rights were covered by these laws. In almost all countries the fiscal oriented cadastre and the legal oriented Land register were maintained by different organizations under different ministries. Even now this situation is still existing in most countries. The cooperation between these two organizations in these days depends very much of the historic development of government administration. Sometimes there is a close cooperation and sometimes there is poor cooperation. In some countries the two organizations are integrated into one organization. Because of efficiency reasons integration is strongly advised. However from the point of view of the legal system it can be difficult to realize the integration of both tasks.

Mapping
For the purpose of the fiscal cadastre, cadastral maps have been prepared in the appropriate countries. On these maps the parcels boundaries are mapped and the parcel  numbers are specified as a unique identification of the object of tax. In the course of the time these parcel numbers were also (obligatory) used in systems for land registration. The cadastral maps developed into an entrance to both the land registration and the land cadastre. This situation stimulated the cooperation between the two registrations. In the 20th century the large scale cadastral map turned out to be not only suitable for cadastral purposes but also for urban and regional planning, town development, real estate management and so on. At the same time it became clear that the quality of the maps did often not meet the requirements. The maps were prepared on unsuitable scales , in local coordinate systems, and with a minimum of topographic detail. The need for better quality maps increased. 

In some countries more topographic details were added to the cadastral maps.

In other countries the local government of larger cities started to prepare their own large scale maps with much more topographic detail. In other countries  a program for large scale topographic mapping was developed by users of this kind of maps such as municipalities, utility companies and also cadastral agencies. The cadastral agencies use the map for the improvement of the quality of the cadastral maps. 

This development shows that large scale topographic and cadastral mapping is an important tool in present land information systems.

Multipurpose cadastre
Cadastral organizations that serve more than one purpose can be qualified as multipurpose cadastres. A modern multipurpose cadastre serves for instance the three purposes that have been mentioned: the fiscal cadastre, the legal cadastre and the mapping authority. Also other tasks can be added such as land-use cadastre and building cadastre. It depends on the government structure and the historical and legal background how many tasks will be assigned to the Cadastre. 

Basic land information system
A multipurpose cadastre is characterized by the fact that several government tasks have been assigned to one organization. In many countries however some of the tasks are performed by other organizations. In the Netherlands for instance valuation and  taxation of land are carried out by municipalities. However they make use of the land cadastre files of the national Cadastre and the parcel designation that defines the object of ownership. In such cases the land cadastre functions as a basic land information system to be used by other government organizations. Also large scale (and small scale)  topographic base maps serve as basic land information systems. In many countries the Cadastre is as well a multipurpose cadastre as a basic land information system.

When a country has to make a choice between all these possibilities for the scope of its Cadastre it is important to build a system within the own  social, economic and cultural environment. Local traditions and existing organizational  and legal infrastructure will require different solutions for each country. Nevertheless it can be concluded that in general a good land administration system will:

· Guarantee ownership and security of tenure;

· Support land and property taxation;

· Provide security for credit;

· Develop and monitor land markets;

· Protect State lands;

· Reduce land disputes;

· Facilitate land reform;

· Improve urban planning and infrastructure development;

· Support environmental management;

· Produce statistical data.

6.  Procedures for introducing a land administration system

According to the Land Administration Guidelines [3] a series of operations must be addressed when introducing a new land administration system. These operations can also be followed when an existing land administration must be reviewed in order to improve or modernize this system. In this chapter these operations will be discussed.

6.1  Determination of user needs.

Before altering an existing system it is essential that the requirements of those who will use or benefit from the system are clearly identified. This means that a wide variety of potential users will need to be consulted. A number of questions should be asked on matters of policy of the users. In addition a number of questions need to be asked about the category of data that will be required.  From the analysis of needs it should be possible to determine priorities.  
6.2 Creation of new administrative and organizational procedures.

The introduction of a new land administration system often necessitates internal reorganization. A balance must be found between central control and decentralization of the service to the public. Also the position of the cadastral organization within the political structure is important. It is not self-evident that 

the ministry responsible for the cadastre in the past is also the best candidate for managing the new system. 

The management of the land administration system will need to communicate both vertically (to political level and to staff) and horizontally (other departments, organizations and users). In setting up a new organization it is essential to select a management team that can work across existing ministerial boundaries, that can ensure ongoing political support and that has the possibility to recruit new staff with skills appropriate to its new technical, legal and administrative tasks.

The new agency must work within a business framework, setting annual targets for its performance. It will need to establish new financial management procedures and adopt cost-recovery procedures.

6.3  The preparation of new legislation 

A land administration system must operate within a legislative framework that covers:

· what rights and tenures exist including easements , and how these rights are transmitted through sale, gift or inheritance;

· mortgaging of land and property;

· publicity and data protection;

· regulation of notaries, land registrars and surveyors;

Often the principles of land registration are defined in the Civil Code. The legal operations of the land administration agency are usually described in a land administration act. Administrative procedures are often described in internal regulations. So the legal framework consists in fact of three levels.

6.4  Adjudication and determination of rights in land

The first registration of land starts with an analysis of old records, though these may not reflect what is now on the ground. In such cases it may be necessary to hold public hearings in order to restore old rights. Where land cannot be restored an other site or compensation  must be offered. The whole procedure must be covered by clear laws.

6.5  Surveying of land and property boundaries

The surveying and mapping of property boundaries will normally be linked to a network of geodetic control points. This geodetic network must be able to support base mapping and serve as a framework for referencing spatial data. From an economic point af view it is clear that  the application of GPS is evident. 

In designing an appropriate cadastral survey and mapping system consideration should be given to:

· methods and meaning of boundary marking;

· accuracy standards;

· storage of survey data and their legal evidence;

· efficiency of survey methods;

· legal status of cadastral maps;

· use of large scale maps;

· improvement of old cadastral maps.

6.6  Management of land information

The management of a modern land administration system inevitably involves the use  of information technology. This implies the development and implementation of a  cadastral information system that involves the fundamental restructuring of the existing cadastral services. The migration from a conventional system to a computerized system will take several years, because the development as well as the implementation and data conversion will take considerable time. 

Data conversion is not only time -consuming but data capture in also the most expensive part of building a cadastral information system. To avoid redundancies and inappropriate data it is important to define standards for data quality, data exchange, data models and classification, attributes, updating routines etc.

The quality of data in a cadastre should be defined on the basis of user needs. Quality of data is defined by several aspects: coverage, completeness, consistency , up-to-dateness, attribute reliability and accuracy, geometric accuracy. The requirements for accuracy in the determination of boundaries vary considerably from area to area. However completeness and real-time updating are more important than high geometrical accuracy. It is important to document data quality  for the benefit of the users.

Ensuring  quality is in fact a matter of organization. Quality management should be introduced and procedures for quality control should be established.  When deciding on the levels of quality it should be kept in mind that their is a strong relation between with the costs.

6.7 Establishment of financial management procedures

The development of a new land administration system provides the opportunity to make new financial arrangement. The level, scope and source of financing should be reconsidered and opportunities for greater cost-effectiveness should be worked out. In fact it should be the aim to make the Cadastre cost-recovering on the basis of the going concern. However the investments for first registration of land, privatization of ownership and data conversion need separate financing sources.

6.8 Public relations

A land administration system should benefit the general public as well as authorities who are responsible for land management. It is essential that the public become well informed about operation of their land administration system. The public must understand and accept the level of information that is placed in the public domain. Promotion of the system requires careful planning. A land administration system requires marketing if its full benefits are to be realized.
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Annex 1. Overview about cadastral systems in Europe

Austria

Organization 
In Austria data about land are administered by two organizations which are sharing the tasks about land administration. The legal task is provided by Land Register Offices (“Grundbuch”) under the Ministry of Justice which are combined with the local courts. The technical task is offered by Cadastral Offices (“Vermessungsamt”) managed by the Federal Office for Metrology and Surveying (Bundesamt für Eich- und Vermessungswesen: BEV) under the Ministry of Economic Affairs. 

Other players on the land market in Austria with a legal task are the notaries (private but licensed) who offer their service for transfer of ownership, inheritance, mortgages etc. and Surveyors (private but licensed) who are active in the field of division of parcels and reconstruction of boundaries.

Land Registry and BEV are using the same information resources from the federal computer center . Both institutes are working close together including in the fields of networking and database management. The real estate database (Grundstücksdatenbank)  is accessed by several institutions but only selected users have the permission to change data.

Legislation
The main purpose of the Land Register is to secure rights (like that of an owner or a mortgage and the maintenance of these rights) and to relate these rights to subjects and objects. In order to pursue this goal the following principles have been introduced in Austrian laws on Cadastre and Land Registry to administrate real estate data:

1.  Publicity. Everyone has the right to inspect the Land Register and Cadastre and its ancillary facilities and to obtain copies of records and statements. As the Land Register is a public register in Austria, everyone has the right to enter the Land Register, but it is not free of charge.

2.  Inscription (Booking principle). Only these records which are properly recorded are valid. An ownership is not valid until the right is documented in the public book. 
3.  Confidence (Guarantee of title). A third party can count on the public register and relate his contract on this base.

4.  Legality. Only the rights which are defined in the laws can be established and stored in the Land Administration System. The Land Registry has to check the validity of conditions. This fact is the kernel of a positive cadastre with a title registration.

5.  Evidence. In addition to (property) rights also legal facts can be entered to provide evidence fot the interested public or to create a legal effect by respective notes, for instance evidence of restricted competence of the owner (seizure) or evidence of restrictions by law.

Dealing with information about persons is protected by the privacy law. On the other hand Cadastre and Land Register are public books, accessible for everyone. Therefore the usual customer is not allowed to query on name. Instead he gets personal data through a query on address or parcel number. 

Financing
The Land Administration in Austria is moving to cost-recovery. The costs of personal, equipment  and office rent for the Land Registry, the Cadastral Offices and The BEV survey administration  is estimated on 350 million US$ per year.

The yearly income is mainly based on the fees for land registration which is approximately 300 million US$ per year. By selling data another 20 million US$ is coming in. 

Apart from this the government gets income from taxes: transaction tax and land tax.

Computerization
The real estate database has textual and geometrical components. All of them are stored on a central mainframe. The geometrical databases are maintained on a local computer with a a replication on the mainframe. Within the cadastral offices there is a LAN with a database server for maintaining the geographical database. Within some time this solution will be changed.

For maintaining the textual data a direct connection to the database with local PC’s is necessary. 

The Ministry of Finance established  a WAN for federal purposes. The service of this WAN and the mainframes are provided by the federal computer center, a self sustaining company of which the State is the main shareholder. 

Data

Handling information about land means to deal with the following items:

· persons;

· objects;
· rights.
Based on Austrian traditions data in  the Land Register are structured in the following way:

· objects (=A1) and rights between objects (=A2);

· subjects and rights of ownership(=B);
· easements and mortgages (=C).
The term real estate database means in fact an aggregation of different databases which hold information on land administration. The highlights of these databases are:

· database with textual data on subject rights and objects with 11 million parcels and  2 million owners;

· database of triangulation points with different level of specification with approximately 300 000 control points;
· database of boundary points with approximately 20 million points;
· geometrical database with the position of each parcel as object oriented cadastral map. In the form of traditional analogue plots this would give about 250 000 map sheets in the scales 1:1000 until 1:5000. The digital cadastral index map covers about 60% of the country.
Data acquisition

Users 
Three categories of users of the real estate database (Grundstücksdatenbank) can be distinguished: traditional users ordering printouts, professional users ordering digital extracts and online users with direct access to the database. 

The traditional user (often private person) is coming to the cadastral office requesting a copy of a map or textual printout from the database. A GIS system is used for querying cadastral data from the database on request of the customer. 

The professional user like a notary with own data processing facilities is ordering an extract from the database in digital form or digital media like floppy disc or CD-ROM. 

The online user demands for up-to date information on real estate. These users can be divided in  two groups: internal users having access via WAN and external users entering the system via a public network. These external users will have access via a data provider without being identified by the cadastral database system. Only the data providers have to be identified for payment. 

Internal users are: Ministry of Justice (68%), Ministry of Finance (7%), Ministry of Economic Affairs (4%), Cadastre (18%), Counties (2%), others (1%).

External users are: Notaries (10%), Lawyers (21%), Surveyors (9%), Credit institutes (31%), Public bodies (6%), others (23 %).

Quality control
The Netherlands

Organisation 
The Netherlands Cadastre and Public Registers Agency (shortly Kadaster) is a national government institute with an independent status . The Kadaster is responsible for the complete land administration including the public registers (land registers), descriptive parcel information and geometric parcel information. The political responsibility is assigned to the Minister of Housing, Physical Planning and Environment. The Minister has to approve the long-term and pricing policy; for the rest the executive board of the Kadaster is responsible for the execution if its tasks.

The Executive board is supervised by a Supervisory board that has to approve the financial results and the yearly estimate. The User Board is an advisory body with representatives of all client groups.

The company mission of the Kadaster is to contribute on a national level to the legal security on property rights and to the production of land information in the Netherlands by delivering and present on request all information on land parcels and landowners and their rights.

The tasks of the Kadaster are:

· keep public records on land transactions (deed registration);

· maintain and update registration on land parcels, rights and subjects in descriptive and cartographic form;

· provide cadastral information to the public;

· maintain the national reference system;

· assist in land consolidation;

· participate in the production and updating of the large scale base map of the Netherlands.

Legislation
In 1994 a new Civil Code was introduced with a description of the preconditions for the transfer of property: the vendor must have power of disposal; there must be a legal title (notarial deed); the deed must be entered in the Public Register. Characteristic is that it is a deed registration which means that the State does not guarantee that the registered owner is the actual owner. A private person who wants to buy a parcel has to check whether the registered owner has met the preconditions. Thanks to a professional notarial service , which ensures legally correct procedures, one can always rely on the legal situation recorded in the Public Register.

Together with the new Civil Code a Cadastre Act was accepted by Parliament with a description of the legal procedures and the legal documents of the Kadaster.

The basis of the Kadaster as an independent body is laid down in the Organization Act for the Kadaster. The legal position of the Kadaster is described in this Act and the financial regulations are described.

Financing
Because of the independent status of the Kadaster from May 1994 it has the task to be full-recovering. All expenditures have to be covered by the income of the Kadaster. This assignment has been very successful. The growing economy in the Netherlands brought higher throughput and higher income, while the increasing efficiency  led to lower expenses. In the Organization Act it is regulated that the Kadaster is not allowed to make profit. However it is possible to make reservations for large investments and for bad economic times. Nevertheless the cost-effectiveness resulted in a reduction of the fees of 50%.

The yearly turnover is about 300 million US$. The income is for about 80% coming from the fees on the inscription of deeds for transfer of property and mortgages. In these fees also the costs of boundary surveying and cadastral mapping are covered. 

Computerization
Automation of the cadastral LIS started over 25 years ago. The development of databases for descriptive  parcel information and cartographic  information were carried out in separate projects, because of great differences in application, type of complexity and size of projects. 

The automation of the cadastral registration (AKR) became operational in the early 1980’s. The data conversion was completed  before 1990. 

The cartographic component (LKI) started already in 1965 with production oriented systems. In 1988 the first operational version of the database came into production. In this database the cadastral map as well as the large scale base map of the Netherlands are stored.  It is expected that before the year 2000 the large scale base map is completed of the whole country. The conversion of the cadastral maps including the improvement of the quality of these maps will be completed in 2003.

At this moment a redesign of these both databases is under development in order to realize one integrated database.

Data
The cartographic data is connected to two map series: the cadastral map and the large scale base map. The cadastral map contains: cadastral boundaries, parcel numbers, main buildings and some relevant topographic features. The large scale base map presents detailed topographic information including topographic infrastructure (roads, watercourses, bridges), buildings, topographic boundaries (walls, fences) , other topographic features, descriptive information (street names, house numbers)

The cadastral registration database contains information on three groups:

· parcel information, including parcel number, parcel address, size, use, nature,  buying price, year of origin, parcel coordinate;

· owner information: name, date of birth, living address, civil status, profession, legal body

· use rights : kind of right (full ownership), leasehold, building rights, usufruct;

· security rights: mortgages, charges, encumbrances (easements).

Data conversion
Users
The Kadaster has chosen a marketing strategy in which the Kadaster promotes itself as a producer of authentic data on the legal status of land and as a distributor of parcel-based land information.

The primary user is still the private land owner who is interested in the legal security of land ownership and of land transactions. Often this user is represented by two professional user groups: the notaries who have responsibility for the preparation of the deed and the conveyance process, and the real estate agent who plays a role on the land market on behalf of his clients.

Parcel oriented information is used for a variety of applications: Land tax, waterboard tax, expropriation, physical planning, housing, land consolidation, urban development etc.

The users of parcel oriented land information are often public authorities such as Ministry of Finance, Provincial authorities, Municipalities, Waterboards, Utility companies, Bureau of Statistics. But also for business purposes parcel-based land information is used , for instance banks, insurance companies, marketing agents, real estate agents. 

The distribution of information has been increased considerably because of the facilities of data communication. In a short time a Kadaster Network has been built up with 1500 external users at present. At the information desk of municipalities everyone can ask for cadastral information which can be directly retrieved through the network. 

It can be concluded that the Kadaster acts as a multipurpose cadastre as well as a basic land information system.

Germany, Bavaria

Organization 
In the Federal Republic of Germany high sophisticated systems to guarantee the security of land tenure have been established. Based on a long history of land registration in these countries it is clear that a good working system of land tenure is very important for a developed society. The German system of land administration is a dual one; land registration and land cadastre are established in different organizations.

The Land Cadastre (Liegenschaftskataster) fulfills all legal demands and demands of administration of land. It is a basic Land Information System (LIS) to be used for several purposes including planning and environmental protection. As such it is a multipurpose cadastre.

The land registration offices are part of the administration of justice in the 16 German states. The Land Registries belong to the local courts. They are responsible for the land registration of the properties in their district. 

The ministry responsible for the Land Cadastre varies from state to state but normally it is placed in the ministry of the interior. In the majority of the German states the Land Cadastre has a three-tier structure: 

· supreme surveying and cadastral authority (legislation, administrative rules guidelines for implementation of tasks);

· higher surveying and cadastral authority ( state government body, supervising the local cadastral and surveying agencies as well as the licensed surveyors);

· lower surveying and cadastral authorities . Their task is to maintain and update the Land Cadastre. They can be organized at district level or at communal level. 

The main task of the Surveying and cadastral agencies is the maintenance and updating of the Land Cadastre. Since the development to a multi-purpose cadastre the task grew constantly. The Cadastre is now a basic parcel-based land information system for an increasing number of users in land development, urban and rural planning, land management and environmental monitoring. The tasks can be described as follows:

· cadastral surveys for the subdivision of parcels;

· cadastral surveys for the re-establishment of boundaries;

· cadastral surveys for buildings;

· maintaining th cadastral records, maps and survey plans;

· assessment of other characteristics of the parcel, such as land use, area, additional information for different users, soil assessment and topographical information in maps.

Legislation
Since 1900 the common private law exists for the whole country. In connection with this law the Land Registration Act for the whole country has been established. The land registration system (Grundbuch) contents all rights of ownership and other rights on land and buildings. The description of land parcels (parcel identifier and cadastral maps)  became the official and legal register of parcels as a part of the land register.The constitution of the Federal Republic of Germany accords responsibility for legislation around the Land Register to the Federal Republic whereas the States make the laws concerning the land cadastre. Interstate bodies ensure uniformity of the Land Cadastre.

The Cadastre is accessible to the general public in accordance to the rights of protection of individual interests. Person-related information can be given away to those users that have a special interest e.g. in buying a parcel. Non person-related information is accessible to the general public without restrictions.

Financing
Computerization
The formerly parcel register in most parts of Germany is operated in a digital system called Automated Property Register (ALB). The cadastral maps are digitized in most parts of Germany. This project is called Automated Property Map (ALK).These systems are more or less unique in all states. ALB and ALK define the basic Land Information System.

Data

The Land Register shows the Legal status of  all real property. The contents of the Land Register are based upon private contracts certified by public notaries. It is not a deed system, but the contracts are stored in the files belonging to each record.
Each title contents information on:

· title

· list of properties (parcel numbers, description of parcels, rights of the owner )
· part I: name of land owners
· part II: encumbrances
· part III: mortgages
In the Land Cadastre the following information on each parcel is stored:

· name , date of birth, address, shares of land owner;

· location of the parcel, like street name and house number, center coordinates;

· district and parcel number;

· area of the parcel

· type of land use;

· results from soil assessment;

· information about year of creation, year of maintenance, number of map, number of survey plan;

· number of folio  in Land Register;

· additional details.

The (automated) cadastral maps contain information about:

· parcel boundaries and corner point marks;

· parcel numbers;

· boundaries of districts;

· survey control points;

· outlines of houses and buildings;

· house numbers;

· street names;

· results from soil assessment;

· type of land use;

· topographical details.

Data acquisition
The  land cadastre is permanently updated by the local cadastral office on the basis of:

· applied surveys carried out by the office itself;

· applied surveys carried out by licensed surveyors;
· surveys carried out by other authorities;
· surveys to maintain the cadastre carried out by the office itself;
· notifications about changes from the Land Registry and the Tax Office;
· notifications from different authorities about changes to a great number of additional information.
Users 
Quality control

Czech Republic

Organization 
The Czech Republic is undergoing an economic transformation from a socialist command based economy to a market based economy. One of the key elements in this transformation process is the establishment of an efficient and secure system for the transfer of real estate assets from one legal entity to another. This is supported through the land registration process which provides and maintains legal evidence of title (legal ownership) of real estate. This task is performed by the Czech Office for Surveying, Mapping and Cadastre (COSMC).

The COSMC is an autonomous state organization responsible to the Czech Government.  It is in charge of the following activities:

· administration of the cadastre of real estates ;

· creation and updating of survey control;

· new mapping as far as necessary to the cadastre of real estates

· production and editing of state map series

· creation and updating of the information system of surveying, mapping and cadastre;

· coordination of research in surveying, mapping and cadastre.

77 district cadastral offices and 36 branch offices are principally responsible for updating and maintenance of the Cadastre of Real Estates (CRE) within the areas of their jurisdiction. They employ together 5400 employees and are managed directly by the central body with 60 employees and the Survey and Cadastral Inspectorates with 80 employees. Attached to the central body are the Research Institute (60 employees) and the Land Survey Office (360 employees).

Legislation
During the year 1992 the next basic laws concerning the Cadastre were past:

· Changes and amendments to the Civil Code; regulation of the acquisition and conveyance of the real estate property, which does not come into effect until the registration of the proper deed into the land cadastre is done.

· Land Registration Act; provides that  of the rights to real estate property (ownership, mortgages, encumbrances) are registered in the cadastre and regulates the registration of titles to these rights. Cadastral documents are open to public inspection. This act is based on the principle of title registration.

· Cadastral Law; it defines the Land Cadastre, its content, cadastral documentation and administration of the cadastre. Basic definitions are given.

· Survey and Cadastral Administration Act; it institutes survey and cadastral authorities and delimitates their competences.

With these laws the Czech Republic  has an excellent legal framework for cadastral activities.

Financing

COSMC is financed by the state budget. The income from fees goes directly to the State Treasury. Most services from COSMC are dispensed free of charge. This implies that COCMC is not financially self-supporting and that there is no insight in the cost/benefit of the organization. 

COCMC wants therefore to get additional income. Especially a better participation in the title industry. In this industry the income of COSMC is very low , whereas other participants have a good profit from the quality of the COSMC data.

Computerization
Each cadastral office has a PCCC LAN with a file server and a number of work stations. There are at present about 5000 work stations operational. The existing application software is largely based upon the products which manage the Descriptive Information Files (DIF), the Survey Information Files and the control point data.
Data
· Descriptive information files (DIF). The DIF includes data about 12 million of lots of the CRE and about 4.3 millions of owners and tenants. Data about of another 10 million lots of citizens that have been forced to let these lots to be unified into large complexes of land are kept in simplified files (missing parcels).  About one half of the data has been recorded in computer files and is permanently updated. 

· Survey Information Files (SIF). The entire territory of the Czech Republic has some 68 000 cadastral maps at various scales and in various projections. The cadastral map data exist in the following forms. 

- Graphical cadastral maps

- Numerical Metric maps (30%)

      - Digital maps

Data acquisition 
There are many types of entry documents for the maintenance of the Cadastre in the Czech Republic. Important entry documents are the restitution documents and the land consolidation documents as the result of the privatization process. When the land is privatized about 90% of the entry documents will be contracts or deeds from transactions in real property. 

The production of entry documents is not obligatory performed by notaries. In urban areas only 10% of the contracts are prepared by notaries; in rural areas 40%. Because  of the positive system of registration a very careful procedure of acceptance of entry documents is necessary. 

The quality of the entry documents is generally good when a notary has produced them. In other cases the quality is not always good.

Users
Cadastral data are used in the first place to support the land market and to secure the ownership of real estate. Apart from this there are several important end users of cadastral data.

1.  Ministry of agriculture for the privatization of rural land. Privatization of land and other real estate is a complicated and time consuming process. Privatization includes: restitution of real estate, compensation if the object cannot be restituted; land reform. 

2.  Ministry of Finance for property tax. This Ministry is computerized at high level. They want to interconnect their network to the “Enhanced Cadastre”. In fact the idea is to create one backbone between the districts, the regions and the government for all governmental activities, including the Ministry of  the Interior and the Ministry of Social Affairs. The idea is to create a central management in an Office for State Information Systems.

3.  Municipalities. Several departments of municipalities are consumers or producers of land information, such as: town planning, housing, building permits, public works, land department, environment.

4.  Utility companies (gas, water, electricity, telecom, sewerage) are very important users of large scale maps for the management of cables and pipelines.

Quality control.
Methodology of comparison of different cadastral systems

In the procedures for introducing a land administration system ( par.6) a series of operations have been addressed when introducing a land administration process. The cadastral systems in the four countries can be reviewed on the  progress they have made on these different fields of interest. However, the study of the different cadastral systems in the four described countries has not been that thoroughly that the a real comparison on the level of progress can be made. The comparison in this paper is only based on a first impression of the situation in these countries. The author has never visited one of the countries described!
User orientation
It is clear that the cadastre organizations in Austria and the Netherlands have tried to change the organization from a task oriented agency to a client oriented one. In the Netherlands there is even a user board with representatives of all client groups including the private land owner.

The situation in Germany is not clear. It seems to be a multipurpose cadastre, oriented on the traditional clients.

The Czech Cadastre is in the beginning of developing a user oriented policy. There main concern however is at this moment to create a modern information system and to put all the effort on the data acquisition.

Management procedures.
The Netherlands is the only country where the responsibility for the Public Registers and the Land Cadastre are assigned to one organization. The other countries have assigned the responsibility for the Land Register to the Courts of the Ministry of Justice.

An important condition for modernizing a land administration system is the introduction of a modern management approach. The Cadastre organizations in Austria and the Netherlands have gone through this transition process. It seems that in Germany the technical renewal has been completed but that the business oriented approach is not realized yet. In the Czech Republic the awareness for the need of modernizing management procedures is present. It will however take considerable time to realize this approach together with the modernization of the land registration system.

Legislation
All the reviewed counties seem to have a established a sound legal base for the operation of the land administration system. Based on a long tradition Austria, Czech Republic and Germany have a legal system based on a title registration. In the Netherlands a deed registration is applied which is also based on a long tradition. Both systems can be applied in a modern land registration system.

Adjudication
In the Western countries Austria. Germany and the Netherlands adjudication and determination of rights in land is not a problem anymore since a long time. All land parcels have been registered and the rights on these parcels have been determined.  In the Czech Republic however the determination of individual rights is nor completed. The problem of the missing parcels will only be solved after a long time. 

Surveying procedures
The surveying procedures have not been examined very well in the four countries. The three Western countries are quite active in digitizing the cadastral maps, connecting them to the national reference system  and improving the geometric quality . These procedures are very time consuming and costly. Nevertheless these countries put much effort on this. In the Czech Republic the Cadastre has same policy . However the present status of cadastral maps implies that a long way has to go to realize this purpose.

Land information management
All countries are applying modern computer technology  for the development and implementation of a modern cadastral land information system. In all countries separate databases have been built up for descriptive information and geometric information. In the Netherlands a new system will be designed with an integrated database for both technical and administrative data. In all countries the data conversion has been completed for the descriptive information. The data conversion of the geometric data including the quality improvement is still going on in all countries. 

More and more attention is given to the quality of data. This includes not only the geometric quality of data which is traditionally an attention point of surveyors in all countries, but also other wuality aspects, such as completeness , up-to dateness etc. The need for quality assurance of products and production process is an important management issue in the Netherlands. It is not clear how the policy on quality issues is developed in the other countries

Financing
The aspect of financing is different in the four countries. The Kadaster in the Netherlands is an inependant body which is completely cost recovering. Allthough the Cadastre in Austria is a government organization they are close to cost recovering there expenses. In the Czech Republic the situation is completely different. Only 20% of the budget is covered by fees. The situation in Germany is not known.

Public relations

The Kadaster in the Netherlands is quite active in the field of public relations and also marketing. 

This is the consequence of being cost recovering and independant. In Austria the Cadastre also  seems to be  active in this field. The situation in the other countries is not well-known.

Summary
In the next overview the different aspects are evaluated. However this is only based in a first impression of the situation in the different countries. A good comparison can only be made after e thorough study of the cadastral system in these countries.


Austria
Czech Republic
Germany

Bavaria
Netherlands

user orientation
good
fair
fair
good

management structure
good
fair
fair
good

legislation
good
good
good
good

adjudication
good 
fair
good
good

surveying procedures
good
fair
good
good

land info management



good

financing
fair
poor

good

public relations
good


good
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