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ABSTRACT 

World-wide, much attention has been given to cadastral development. As a consequence of experiences made during the last decades, several authors have stated the need of research in the domain of cadastral systems and proposed methodologies to be used. 

The purpose of this paper is to identify methodologies that have been used in cadastral research. Furthermore, the review may inform ongoing development work, as well as contribute to the enhancement of theory in the cadastral domain. The paper reviews nine publications on cadastral systems and identifies the methodologies used.

The main conclusion of this paper is that the methodologies used are largely those of the social sciences. That agrees with the notion that cadastre relates as much to people and institutions, as it relates to land, and that cadastral systems are shaped by social, political and economic conditions, as by technology. Since the geodetic survey profession has been the keeper of the cadastre, geodetic surveyors will have to deal ever more with social science matters, a fact that universities will have to consider.
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1. 
INTRODUCTION


The last decades have witnessed a rising interest in cadastre, accompanied by the production of a vast amount of work, not only on cadastre but also on related domains, such as registration of property rights and geographic and land information systems. Work in the cadastral domain has been carried out mainly in the following contexts: 

- the establishment of cadastres in developing countries, where, together with land title registration, it is a means of providing security of tenure, aiming at fighting poverty and underdevelopment (Dale & McLaughlin,1988; McLaughlin & de Soto,1994; UNIMEC,1996; Williamson, 1995,1997a);

- the (re)establishment of cadastres in Central and Eastern European countries, whose economies went through a transition towards private ownership of land (UNECE, 1996; Dale, 1997a);

-  the use of cadastre as a base to the development of land information systems in countries where cadastres are well established, as is the case of the Northern European countries (Enemark, 1997; Larsen, 1995; Stubkjaer, 1991,1992);

- the use of new technologies in the acquisition and management of cadastral information (Felus & Lida, 2001; Majid & Williamson, 1999; Polley & Williamson, 1999);

- the identification of patterns of evolution, such as privatisation, cost recovery policies, automation of processes, which may shape cadastres in the future (Kaufmann & Steudler, 1998).


The professionals who have been dealing with these cadastral issues, either from the technical, research or consultant perspective, cover a few different professional areas: geodetic surveyors, lawyers, geographic information systems experts, land management experts, to name a few. Still, the vast majority are the geodetic surveyors. (The use of the expressions geodetic surveyor and geodetic survey profession is in accordance with the terminology proposed by the European Council of Geodetic Surveyors/Comité de Liaison des Geométres Européens-CLGE). The profession of geodetic surveyors has been the keeper of the cadastre, as a result of a traditional predominance of measuring and mapping within the cadastral activities. 

However, the aforementioned work shows that the focus of the cadastral issues has changed: the critical questions are not so much the technical ones, but rather the institutional, social, political and economic ones (Dale, 1985, 1992; Zevenbergen, 1998). This has led to the present situation in which geodetic surveyors are dealing with social science matters, i.e. matters which have been outside their traditional field of expertise. Furthermore, this has raised the fundamental question of which theoretical framework to refer to, when dealing with questions in the domain of cadastre. Several authors have acknowledged the need of research in order to establish a body of theory for cadastre, stressing namely the need of a definition of concepts and identification of methodologies. Already in 1985, Dale drew attention to the fact that “sub-disciplines of surveying such as geodesy held and still hold greater excitement and have attracted substantial research. Cadastre has not. With few exceptions it was not until the 1970’s that any serious attempt was made to […] carry out further research and place the study of cadastre on a more respectable intellectual footing”. In the last decade there has been a growing pace of contributions to a theory for cadastre. The International Federation of Surveyors (FIG) has promoted important reflection work, specially on the principles to be followed in order to create efficient cadastral systems, which has resulted in a set of reference documents: “The FIG Statement on the cadastre” (FIG, 1995), “The Bogor Declaration” (UNIMEC, 1996), “The Bathurst Declaration” (FIG, 1999) and “Cadastre 2014” (Kaufmann & Steudler, 1998). Several authors (Bittner, von Wolff & Frank, 2000; Fourie & van Gysen, 1995;  Williamson & Fourie,1998; Zevenbergen, 1998)  have proposed methodologies to be used in cadastral research, which are mainly borrowed from social science theory and to which we refer in section 3. Last, but not least, Commission 7 of FIG carried out, between 1994 and 1998, a benchmarking project to compare the performance of cadastral systems internationally (see more detailed description in section 3). The authors met considerable difficulties when comparing data from different countries (Steudler, Williamson, Kaufmann & Grant, 1997) and therefore initiated a process of standardisation of definitions. One conclusion was that more progress has to be made in the definition of concepts and terminology, so that it will be possible to develop appropriate indicators of performance of cadastral systems. 


The motivation for this paper was made up by all those contributions to a theoretical framework for cadastral studies, together with the demand for further research. The objective of this paper is to identify the methodologies that have been used in cadastral studies. For that, we analyse nine recent publications, chosen in the context of a review of the literature on cadastre. An additional factor of motivation for this paper was the fact that the methodologies used for cadastral research and development should be considered in the education of geodetic surveyors. There is no reason why geodetic surveyors should not remain the main keepers of cadastre. Therefore, conclusions in this matter may be important to the education institutions, namely to the universities. 

Hopefully, this identification of methodologies will inform ongoing development work, as well as contribute to the enhancement of theory in the cadastral domain.


This paper proceeds with a description of the criteria used in choosing the publications to be analysed, and the method of analysis. Section 3 presents the identification of the methodologies together with the analysis and a brief  review of the publications, which are the following: 

-“Using the Case Study Methodology for Cadastral Reform” by Williamson & Fourie (1998),

-“The interrelated influence of the technical, legal and organisational aspects on the functioning of land registrations (cadastres)” by Zevenbergen (1998),

-“Constructing Cadastral Reform Theory in South Africa” by Fourie & van Gysen (1995),

-“El Catastro in Europa” by Castanyer & Canet (1990),

-“Cadastral trends: a synthesis” by Ting & Williamson (1999),

-“The Development of Cadastral Systems: An Alternative View” by Tan (1999),

-“Benchmarking cadastral systems” by Steudler et. al. (1997),  

-“Real Estate and the Ontology of Cadastral Studies” by Stubkjær (2000),
-“The Structure of Reality in a Cadaster” by Bittner, von Wolff & Frank (2000).

Section 4 contains a discussion of the outcome of that analysis, and section 5 presents the conclusions.

2. 
CRITERIA, METHOD OF ANALYSIS AND BASIC CONCEPTS 

...

...
2.3 Basic concepts

“The term cadastre is used in different ways by almost every country […]” (Dale, 1997b). In the literature, several and somewhat contradictory definitions can be found (emphasis added on all):

“A Cadastre is normally a parcel based and up-to date land information system containing a record of interests in land (e.g. rights, restrictions and responsibilities). It usually includes a geometric description of land parcels linked to other records describing the nature of the interests, the ownership or control of those interests, and often the value of the parcel and its improvements. It may be established for fiscal purposes (e.g. valuation and equitable taxation), legal purposes (conveyancing), to assist in the management of land and land use (e.g. for planning and other administrative purposes), and enables sustainable development and environmental protection.” (FIG,1995)

“Strictly speaking, a cadastre is a record of areas and values of land and of landholders that originally was compiled for purposes of taxation. In many countries there is, however, no longer any land tax and in practice the cadastre serves two other equally important purposes. It provides a ready means of precise description and identification of particular pieces of land and it acts as a continuous record of rights in land.” (FAO, 1995:20)

 “Cadastre is a methodically arranged public inventory of data concerning properties within a certain country or district, based on a survey of their boundaries. Such properties are systematically identified by means of some separate designation. The outlines of the property and the parcel identifier normally are shown on large-scale maps which, together with registers, may show for each separate property the nature, size, value and legal rights associated with the parcel. (Henssen, 1995: 1). 

“The cadastre is an information system consisting of two parts: a series of maps or plans showing the size and location of all land parcels together with text records that describe the attributes of the land. It is distinguished from a land registration system […]. (UNECE,1996:4)

“Cadastre - Juridical, a register of ownership of parcels of land; fiscal, a register of properties recording their value; multi-purpose, a register of attributes of parcels of land.” (Dale & McLaughlin, 1989: 255)

In continental Europe, cadastre and legal land register were born separately: “In many parts of Europe, the cadastre evolved as a support for land taxation, while the legal processes of land registration were dealt with separately by lawyers and the records entered in land books, for example the German Grundbuch. Dual systems therefore emerged” (UNECE, 1996: 4). Cadastre was created for taxation purposes and its aim was to record (a) the land value subject to tax, and (b) the identification of the tax payer who, in many cases, was not the same person as the land owner. This distinction can be found in a very explicit way, for instance, in the Portuguese cadastral law of 1926. Later, cadastre in many, but not all, European countries, developed a close link with the legal land register, and the taxation purposes lost their predominance. Nevertheless, deep differences subsist today, ranging from the Southern European countries where the fiscal function is still predominant (France, Italy, Portugal), if not exclusive (Spain), to the Northern European countries, where the fiscal function is less important or even non-existent (Holland) (cf. Castanyer & Canet, 1990). In several non-European countries, the development of cadastre was a very different process, as in the case of Australia, where cadastre was born to serve legal land registration (Ting & Williamson, 1999:48). It is due to these different histories, that definitions of cadastre also differ, specially regarding the registration of legal rights. For better and for worse, the richness of local histories stands in the way of standardisation (cf. Tan, 1999). Dowson & Sheppard, acknowledging the difficulty of a definition, took the approach of identifying the distinctive nature, i.e. the fundamental quality, of a cadastre, which is its geospatial and identifying component, independently of the textual attributes that are recorded: 

“It is impossible to give a definition of a Cadastre which is both terse and comprehensive, but its distinctive character is readily recognised and may be expressed as the marriage of (a) a technical record of the parcellation of the land […] usually represented on plans of suitable scale, with (b) authoritative documentary record, whether of a fiscal or proprietary nature or of the two combined, usually embodied in appropriate associated registers” (1952, as in Dale & McLaughlin,1999:7). 

This approach is also taken by Larsson (1991:16) (emphasis added):

“Cadastre’ thus had a distinct meaning as a specific type of land record - supported by maps […]. Essentially, a cadastre is thus a systematic description of the land units within an area. The description is made by maps that identify the location and boundaries of every unit, and by records. In the records, the most essential information is the identification number and the area of the unit […]. Additional information may sometimes be found in the cadastral records or in adjacent records.” 

Sharing this understanding, we maintain that the essential quality of cadastre is its geospatial component, which allows an unambiguous identification of land parcels (or any other land object, for that matter). The purpose for which this identification is then used, is of secondary importance. The spatial component of cadastre is what may give its definition a universal character (in spite of the local histories).  Summing up, by cadastre we understand: a systematic and official description of land parcels that includes for each parcel a unique identifier. Furthermore, the description includes text records on attributes of each parcel. The prototypical means of identification is a large-scale map that provides information on parcel boundaries. The choice of attributes may vary widely both in space and time. That doesn’t however compromise the consistency of the definition of cadastre: the focus of cadastre is spatial, not legal or fiscal. As Larsson (id.,ibid.) concluded: “it is now acceptable to use the term [cadastre] even to refer to land records which do not include information on land values and ownership ”.

Complementary to the definition of cadastre is the definition of cadastral system. The use of the expression ‘cadastral system’ is done in a very loose way. Most of the times its meaning is not made explicit, even if significant use of the expression is made, as in “Land Registration and Cadastral Systems” (Larsson, 1991). Often it is used as a synonym for ‘cadastre’ (with whatever meaning the author understands this term), as when the Bogor Declaration states: “There is strong need to fully integrate and rationalise land title registry and cadastral systems […]” (UNIMEC, 1996: 5), or as in (Nichols, 1993:98): “Today, three forms of cadastral systems are distinguished: fiscal cadastre […]; juridical cadastre […]; multipurpose cadastre […].” 

Nevertheless, some definitions of cadastral system can be found in the most recent literature:

“A cadastral system is a combination of a land registration and a cadastre.” (Bogaerts, 1999:1.2); 

“A cadastral system consists of two parts, the land registration and the cadastre.” (Zevenbergen & Bogaerts, 2000: III.70);

 “[…] cadastral system. This system includes two key components or subsystems, a spatial component, the geometric description of the land parcels, linked to the textual component, records or registers, describing the nature of interests and ownership of the land parcel.” (Effenberg, W., Enemark, S. & Williamson, I., 1999:35)

These definitions show an agreement on the concept of cadastral system: the combination of a cadastre - with its spatial focus - and a land register - with its legal focus. A definition of cadastre that doesn’t include registration of legal rights, like the one we propose, is then coherent with these definitions of cadastral system. Finally, also coherent with them, is the definition of land registration proposed by the Meeting of Officials on Land Administration : “Land registration is the official recording of legally recognised rights in land and is usually part of a cadastral system.” (UNECE/MOLA).

...

...

...

Paper accepted for Computers, Environment and Urban Systems, special issue on cadastre.
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