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1 Introduction

In this paper we take a closer look at several kinds of models
 that deal with the cadastral system
. We will do so from the perspective of the COST G9 action. Within the objective of this action
 we will focus on improvement of transparency of real property transactions within the European Union
. We will address the models with both this aim and their own aims in mind, to emphasize where they live up to these aims and where they lack. This then will give us the opportunity to suggest either where to focus more or where to cooperate.

2 Argumentation

Before going into more detail on the models we will first argue what (we think) is important to reach the aim we set above, improvement of transparency of real property transactions. Our argument will start with an analysis of the concepts of transparency and transactions with regard to systems
 in general. For that purpose we will make a conceptual distinction between static and dynamic systems and based upon this distinction and our analysis of above concepts we will take a closer look at the cadastral system.

2.1 Conceptual analysis of our aim in general

In order to improve transparency of systems we need a better understanding of concepts used in different systems amongst different countries. We need transparency on transactions; therefore we need to understand what is transacted in the systems. These different terms need some clarification in order to be able to tell more about our aim. We will start with a bit more clarification of systems.

2.1.1 Systems; static and dynamic

This distinction between static and dynamic systems is not new to the cadastral domain. For example Zevenbergen (2002) mentions it and ..
 Since we will use it extensively in our argumentation we introduce it here once more.

As pointed out in Ottens et al. (2005) two approaches are used in systems engineering with regard to systems. The first approach takes systems outside of time, this so called synchronic view of systems analyses all constituents of the system, like elements and relations between them, we will refer to this as a static system view. The second approach analyses how objects relate in time, or evolve or develop over time; these objects themselves can then be systems or sole artefacts. We will refer to this as a dynamic view. When we look at systems in this dynamic sense we will refer to this as dynamic systems.

It is not necessarily so that a synchronic, static, view of the system is useless for gaining insight in the dynamic processes. In fact a static system model can be a good base for working on the more dynamic, diachronic view, where the object is of a systemic nature itself (i.e. a system). However, to get a good base, one needs to be aware, while modelling this static system, what actually should be modelled to be able to tell something about the dynamic system, one should take the dynamic aspects into account.

2.1.2 Transactions and transparency

Since our aim is improving transparency of transactions, we will analyse these terms for more clarification. 

Transactions imply change, processes, and are therefore dynamic. So we will look at the models we discuss in this paper with this in mind. In what sense can these models be used to improve transparency of transactions? Do the models take a more static or a more dynamic view on the system and if static is their basis sufficient for further development in dynamic ways?

Then what is transparency? It is certainly not that you can see through it in a literal sense. To figure what is meant in the specific case of this paper we will take a closer look at the COST G9 action. The focus of the action lies especially on comparing different transactions in different countries within the EU. For example we would like to compare what happens when we buy a house in the Netherlands and what happens when we buy a house in Sweden. Transparency in this case has to do with comparison or the possibility to compare. Apparently
 there is a need for transparency, which implies there is something opaque or incomparable in our case. We argue then that a model for understanding transactions and making this more transparent needs to deal properly with the elements of this system that causes this opaqueness, trying to make the incomparable comparable.

2.1.3 Transparent dynamic transactions

We are trying to gain transparent (dynamic) transactions. A model of a static system should (at least) model the elements that, when looked at the system with a dynamic view, are vague and incomparable. This brings us to the question what elements in the system are vague and incomparable. We will take a closer look at the cadastral system to answer that question.

2.2 Conceptual analysis of the cadastral system
In this part of our conceptual analysis we will address in more detail the different concepts sketched above in the specific light of the cadastral system: static and dynamic systems, transactions and (problems with regard to) vagueness and incomparability. This then gives us the possibility to point out what is important to take into account in cadastral system models, given our aim.

Property and ownership are indistinguishable connected
; there is no property without ownership and no ownership without property. The models should specifically make transactions in real property more transparent. For this we will argue we need to understand what is at the core of real property transactions, what is at the core of a dynamic system of ownership of real estate, i.e. what is transacted in this system. Without further discussing what is real property we state now that for ownership of real property as embedded in all European countries we need something owned, we need an owner and we need an institutional framework around ownership. Our intuition is that of these three elements, owner, owned and institutional framework, the latter is the most vague and here most differences exist between countries. In this institutional framework owner and owned are defined as well as the way these two are connected. This connection can and does differ greatly between countries or possibly even within countries. Hence we argue that a model aiming at transparency should focus on modelling this institutional part of the system.

2.2.1 Static cadastral system model

The basic and well-accepted core for modelling the static side of the cadastre is the person-right
-land structure
, where a person is connected to land through rights. In the figure below this core is presented with the conceptual questions that underneath it as well as the more practical questions that arise from it.
	Conceptual questions
	Concept institutionalized/

defined in:
	Core
	Data defined/

found in
	Practical (user) 

questions

	What is a person?
	Law
	Person
	Birth/Founding registrar
	Who am I?



	What is ownership?
	Laws/regulations
	Right
	Laws/ regulations
	What rights do I have with regard to ..?

	What is land?
	Law/..
	Land
	Land surveying
	What land ..?




Table 1

There are two points of interest regarding modelling this structure, (1) the concepts behind person, land and rights and (2) the data in the structure e.g. information on persons, land and rights. Both these aspects, the concepts and the data, can change (Ottens 2004).

Person - The concept of person, as in possible owner, is the least likely to change and changes therein are outside the scope of the cadastral system; to make changes in this is a political choice. We will therefore not look at the conceptual ideas behind this. On the other side the data to store with regard to persons is up to the cadastral system, but closely connected to what is prescribed by law.

Land - When looking to land, as in what can be owned, the cadastral domain influences this question. New technologies with regard to mapping make new concepts of land possible, e.g. 3D cadastre. Based on knowledge about possibilities for new kinds of land, a system model can/could be modelled to take this into account. The question about the delineation of the land hangs together with the accuracy of the cadastral system. Here new technologies can provide greater accuracy, but only if allowed by the system, it should have both the ability to store this and well implemented concepts of borders, coordinates etcetera.

Right - When we look at rights we find the distinction between concepts and ‘data’ to be very vague. A proper definition of ownership does not exist within law
. Nonetheless it is a common used term and the rights that go with ownership are written down in legislation.

From a user point of view the conceptual questions are irrelevant, as is the question: ‘Who am I?’
. This leaves the users with questions about what their land is and what their rights are as important questions and areas were possibly vagueness exists.

2.2.2 Dynamic cadastral system

We now take a look at the dynamic aspects of the cadastral system. We argued before that the dynamic aspects are shown in transactions. These transactions can be very broad, from simple transfers of land from person to person, to splitting up, combining, introducing, extracting etcetera land, rights and persons
, we will refer to all these transactions as transfers.

In table 2 the dynamic transactions and their relation to the static elements are introduced, again we come up with questions, conceptual and practical.

	Static

elements
	Dynamic

transactions
	Practical (user)

question
	Conceptual

question

	Person
	Transfer person

(from land to land)
	How can I transfer?
	What is transferred?

	Right
	Transfer rights
	
	

	Land
	Transfer land

(from person to person)
	
	


Table 2

In our quest for transparency of transactions we seem according to the above table have to answer the questions ‘How can I transfer?’ and ‘What is tranfered?’ within the realm of ownership of real property. 

To answer the first we have to look at the second. The second question about what we actually transfer leads us back to the static system. The elements we transfer should be modelled well in a static model of the cadastral system. According to Cadastre 2014 cadastral system models usually take the person as central, while they take the land as central. We would argue that most transfers actually have to do with the transfer of rights from and to persons and land. Even when for example land splitting is considered this takes a transfer or rights as well, although next to surveying procedures.

To answer now the first question: ‘How can I transfer’, we also need to understand the processes and procedures behind these transfers. This question can be answered from two perspectives. The user is probably just interested in what procedures he has to fulfil and do so for the least amount of money possible. Cadastral researchers are interested in what processes and procedures exist, how they are related to what is actually transferred, they are interested in what needs to be transferred and how to, if possible, simplify these procedures.

Part of the questions can be related back to the static system model, but partly a dynamic system model is needed to be able to answer the questions.

2.3 What should be modeled in the models

In the two above sections we took a closer look at concepts behind the cadastral system and behind our aim. In this section we will argue that to improve transparency or real property transactions we need to focus on two parts mainly as with regard to a static view and on one additional part as with regard to the dynamic view. We argued that we do need to improve transparency in areas that are unclear. In the cadastral system most differences between countries are between the different rights with regard to ownership. Differences also exist between different concepts of land, but, like the concept of ownership
, we consider this to be outside the scope of the cadastral domain. What is important however next to what rights someone gets is the geographical data concerning the land. The two questions from table 1: ‘what rights do I own’ and ‘what is my land’ seem to be the most important questions to be answered by a static system model. Therefore we think that these two elements should be adequately dealt with in a static cadastral system model. 

If we consider the dynamic model, two questions seem important: one question leads again to the rights in the static model, but also to the geographical data, while the other question focuses on the processes and procedures behind these transactions. We argued that we needed to understand what is transferred before we can understand how it is transferred, or how these processes actually work. A dynamic system model therefore, should not only focus on the transactions themselves, but also try to map the processes behind these transfers. Most of these processes are captured in procedures, however it is not necessarily so that the processes match the procedures, procedures give merely a structure for the processes.

3 Different models

4 Conclusion
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� Needs to be extended


� Cadaster 2014, Lemmen et al.


� Combination of land registry and land administraton?


� The main objective of the action is: to improve the transparency of real property markets and to provide a stronger basis for the reduction of costs of real property transactions by preparing a set of models of real property transactions, which is correct, formalized, and complete according to stated criteria, and then assessing the economic efficiency of these transactions.


� We deliberately restrict our analysis to cadastral systems within the EU


� The most general definition of system is a whole of related elements.


� More references needed


� Because there is a Cost action


� reference to be added


� We will make no distinction between positive and negative rights (restrictions)


� We will take this model for granted and not discuss whether this concept of ownership should be adjusted


� Lawyers laugh at you if you ask what is ownership


� At least not for the user in his role as owner.


� persons can be legal persons (e.g. companies), therefore they can be split up as well


� reference to be added





