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SUMMARY

This paper presents a solution to reformulate h&rrimprove and enhance usefulness of the
existing cadastral system and title registratiomaodti-layer properties in order to facilitate a
modern Malaysian Cadastral and Land AdministraBgstems.

As concluded in the first International Workshop 8 cadastres in Delft, the concept of
property mainly depends on the national legal syst@here each such system has its own
instruments for multiple use of land (Registrat@nProperties in Strata, 2002). A common
definition thus does not seem to exist. Reseasctiealing with this term choose their own
stipulated definition or description. The introtlon of the concept of 3D property
establishes a strong link between the real worldl lagal cadastral entities. Different from
on-surface properties with no gaps or overlapsdir boundaries, 3D property can be located
above or below one another.

In this paper, field 3D property and its rightsvasll as the categorisation of 3D property
issues relating to rights are looked into. Besidms introduction of 3D cadastre, the
importance of 3D cadastre and the practical sotwi® also given.

Later, 3D property types in Malaysia are presemt@tl an explanation on land legislation
framework, cadastral survey and registration. Taper also discusses some literatures on
good governance, e-government and intergovernmentardination. Furthermore,
discussions on ways towards 3D property formatiod the criteria associated with the
establishment of Malaysian 3D cadastre for 3D pitypeghts are included with some
approaches to achieve its implementation
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1. INTRODUCTION

The main purpose of this research is to insinuajereeralised concept of 3D property rights
and to suggest the possibilities of its implemeatainto current cadastral and land law
practice in Malaysia as well as to identify the gibe emerging related problems and to
suggest ways to solve them. In this respect, neggl, technical and organisational matters
were investigated. This study focuses more ordfal issues, nevertheless, the overview of
technical and organisational issues are also peavidr comprehensive understanding of the
problem in question.

In achieving the objective, some previous inteoral experiences in the development of
new legislation regarding 3D property formationatteration of the existing legislation were
referred to. Secondly, an analysis was carriedregéarding main problems associated with
3D property formation and methods to solve them.

Subsequently, representation of 3D property inrédggster was also investigated. The most
important task is to represent the vertical dimemsn a clear and unambiguous way. This
can be done by specifying the upper and lower batiesl of the property rights in which the
layers of the property rights are situated. Thatition of this approach is that these layers
can often be determined only for the objects whbegzontal projection is within the
boundaries of the ordinary parcel.

2. 3D PROPERTY

Before discussing on what 3D property is, it is artpnt to generally know what real property
or property is about. However, it is difficult tetermine what real property or property
really is (Mattsson, 2003) because it is not a hgenous and standardised term, and different
authors present different definitions (Paasch, 2004

As mentioned by Paulsson (2007) in her doctora¢sish 3D property also has no simple
meaning. However, in the most general sense, ar8pepy can be defined as a property
delimited both horizontally and vertically in lehgtwidth, height and depth, and sometimes
can be defined as three-dimensionally determinedegsty. Another definition that is more or

less neutral and can be used in most countriebais & 3D property is a volume that is

delimited in length, width, height and depth. Tager definition is even more suitable as it
reflects the physical nature of 3D property.

It is worth to mention that issues of three-dimenail determination of property rights are
becoming more and more important. 3D propertiesnat something new and they are like
other conventional properties. They can be traresfie mortgaged, expropriated, inherited
and can be created by cadastral procedures agdavisudn, partition and amalgamation. In
fact, 3D properties are an extension of the conoégbnventional properties, which posses
all of the features pertaining to conventional gnies, and can be integrated in the same
legal framework as conventional properties. Howe®® properties have more advanced
features like volumes, parts of spaces, while cotiweal properties have areas and parts of
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the earth surface. 3D properties can occupy @iffeparts of space. They can be subdivided
into strata that create separate parcels abovedaruhe original surface parcels.

2.1 3D Property Rights

The concept of 3D property rights also varies ddpenon the national legal system (Stoter,
2002). According to Paulsson (2007), in order itee gan exact definition of a 3D property
rights, it is therefore necessary to look at thgslations of different countries that have the
possibility of 3D property rights formation.

There are two main types of 3D property rights @&t be identified. First, an independent
3D property type, also known as public 3D propé&ype, which is a model of sharing nature,
intervening in the parties’ ability to share thpnoperty units as they wish, and imposing a
certain framework on them, having an inevitable snea of co-ownership.

Secondly, a condominium type, also known as comtypa, which is a form of 3D property

rights, defined by the United Nations Economic Cassion for Europe (2002) as a part of
common law jurisdictions that constitutes a speaah of ownership giving the proprietor an
absolute title to the property. This type of owslp is just one common way for people to
own properties containing a number of flats or.unit

2.2 Classification of 3D Property Rights

There are different classifications on owning aldiog or a piece of land in three-
dimensional delimited. Three-dimensional delimifgdperties can be classified into four
types including public rights, common rights, magragnt rights and private rights.

There are three types of 3D property under pulijlots, namely air space 3D property, 3D
property on the ground surface and subsurface 3ipepty. The splitting of land into
independent public rights used in some deed retiordaystem enables countries to divide
ownership three-dimensionally (Sandberg, 2001).m&ones, it is called air rights or air
space rights. In brief, the air space 3D propéstynot bound to a specific building or
construction. In some legislation, it may contamy a space volume (Paulsson, 2007). On
the other hand, 3D property on the ground surfaag amly be created within a building or
construction, the property will cease if the prapés damaged.

The other type that is broadly used for 3D propertyre use of common rights. The common
term for this type of 3D property rights for condomm ownership is strata title, comprising
individual ownership of dwellings in one buildinglt is derived from the common law
(Reshetyuk, 2004) but is used in both civil law aodmon law countries, and is called strata
title in countries with title registration systemshich are mostly common law countries
(Mytrofanova, 2002). Furthermore, strata titlesnist countries are used for residential
purposes, but in some countries, such as Malalygg,can also be used for commercial and
industrial purposes.
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Another way to gain private ownership of an apartmeithout owning it as property is
through management rights. The characteristidisf inanagement rights is that the formal
owner holds the private rights of occupancy to @ynhium and stands between the resident
and the property by proprietary leases, who giwesrights to use it with shared expenses
(Lilleholt et al., 2002 and Merwe, 1994). Finaliyhyree-dimensional use of land is also
probable through private rights, such as freeHelmsehold and easement. It is often used for
underground transportation or piping purposes.

3. 3D CADASTRE

Multiple use of land is increasing. A person owanpgarcel of land also possesses the rights to
the column of air above and the column of soil urttat land. At ground level the multiple
use of land has resulted in multiple exercisesgtits of use and use of the regions above and
below ground level in the division of rights in tbeinership column (Barnasconi, 2006).

Basically, the purpose of 3D cadastre objects ntindehs proposed by Stoter (2004) is to
provide boundary certainty of 3D cadastre objeetsiqularly regarding 3D strata and stratum
objects of ownership.

3.1 Thelmportanceof 3D Cadastre

Current cadastre registration systems, bound onngksurface topological and geometrically
described parcels, have shown limitations in progidan insight for three-dimensional
location of three-dimensional constructions (forstamce pipelines, tunnels, building
complexes) wa well as the vertical dimension (depwtth height) of right (Stoter and Ploeger,
2002; Stoter and Ploeger, 2003; and Stoter andQdsterom, 2006). In addition, cadastre
should be able to describe the overall propertyeygimp especially in Strata Title ownership.

A 3D cadastre is defined as a cadastre that registed gives insight into rights and
restrictions not only on parcels, but also on 3Dperty units (Stoter, 2004). Thus, such
conditions as overlapped buildings and utilitieattprohibit property from being registered
according to legal and organisational aspects UAihgadastre could be handled

In the near future, a cadastre will form a compleiethodical, comprehensive and updated
documentation of public and private rights, owngrstand use and real estate in various
spaces. Concurrently, Benhanu and Doytsher (2@0i]) Benhanu and Doytsher (2003)
illustrated that the 3D boundaries and parcelgate will be determined by 3D cadastre and
serves the legal and physical objectives. Theeef@modern cadastre system should always
reflect the existing situation of all property rtghincluding mixture of private and public
properties.  Moreover, this provides a better-ralized management of the built
environment, including regulations of legality afeuor of economic application (Dimoponlou
et al., 2006).
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3.2 Practical Solution

The vast development today makes an essentialasiag demand for three-dimensional
situations to support the volume parcels in reapprty objects. Therefore, one of the three
fundamental concepts proposed by Stoter (2004) bmrused to cater and solve those
problems, which have occurred with some minor medliion in order to suit with the
cadastral survey, mapping registration system and tegistration system for each respective
country. Three fundamental concepts with sevgrtbos are as follows:

(@) Full 3D cadastre

(b) 2D/3D hybrid cadastre

(c) 2D cadastre with 3D tags linked to parcels in auroadastral registration.

4, 3D PROPERTY TYPE IN MALAYSIA
4.1 Malaysian Cadastral System

Peninsular Malaysia is a federation of states, edolhich is responsible for its own land
matters. All States operate a Torrens systemgstration, administered by the State Land
Offices and coordinated by the Department of Lamd llines. On the other hand, cadastral
surveys are controlled by the Department of Sulaey Mapping Malaysia that is a federal
department. Department of Survey and Mapping Madais responsible for cadastral survey
work within Peninsular Malaysia but is supported dyrowing number of licensed land
surveyors, who are primarily responsible for engiimg and subdivision surveys.
Notwithstanding the above, the cadastre in thestat Sabah and Sarawak are administered
by the Department of Land and Surveys. They hdne itleal set up of having land
administration and cadastral surveys under therabof a single organisation, which is a
state entity.

The objectives of the Malaysian Cadastral Systesrt@provide security and simplicity to all
dealings with land. It establishes and certifiesder the authority of the government, the
ownership of an indefeasible title to land and difigs, hastens and reduces the costs of all
land dealings. The title is a conclusive proott titee person mentioned therein is the owner
of the land described therein. Valid titles requireaccurate description of boundaries and as
such, cadastral survey plays an important rol@enslystem.

4.2 Malaysian Land Administration

Malaysian Land Administration is traditionally bdsen Malaysian land law while cadastral
system in Malaysia consists of land registratiostayn and cadastral survey and mapping
registration system that have different structamed authorisations. The land registration is a
state government juridical while cadastral surveg mapping is under federal jurisdiction. It
provides a variety of rights depending on the trads of the country, but the legalistic
cadastral system and land law are still using ptgewmetric expression for land and property
tenure. There is still no registration in thremdnsional situations.

Land use right is one of the rights that are otbased on occupation of land over a long
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period and can be defined in written law or by itrads (Tan et al., 2009b). Hence, a
systematic record of lands in all matters is vempaortant in land administration, planning and
development of land. This means that, due to tlee mcreasing demand for ground space,
the traditional paradigm in law should be changé&tbrdin, 2001). In brief, land
administration in Malaysia is generally responsilide the collection of revenue, title
registration, managing application for land deadinghanging of condition of land use,
subdivision, partition or amalgamation of land ailéing and so on.

4.3 Landin Malaysian Legidation

In Malaysian land registration, the process of réic rights in land is via registration of
land title. “Land is a state matters”, accordiag~ederal Constitution (1957), land matters is
under the jurisdiction of state government, handigdhe respective state Registry or District
Land Office, depending on where the document [&f was formerly registered.

Land Ownership as governed by the National LandeCb865 (Act 56) is based on the
Torrens System (see previous sections). It iseptet by the National Land Code (1965) in
Section 340 (Registration to confer indefeasiblde tior interest, except in certain

circumstances) and is guaranteed by the Federati@idion 1957 as stated under Article 13
(rights to property). Once an ownership is beiegistered, the owner’s title and interest is
indefeasible except when it involves fraud or npsesentation. Furthermore, nobody shall
be deprived of property unless he or she had baeham adequate compensation.

Meanwhile, there are three ways to acquire landstl¥, the land can be acquired through
alienation from the state authority under Secti@a#hd Sections 76 to 78, National Land
Code 1965 (Act 56), secondly by dealings and finddtough inheritance. State agencies and
the Federal Government are required to go througttie SAuthority to acquire land in
accordance with the Land Acquisition Act 1960 (A86) (Land Acquisition Act, 1960).

4.4 Cadastral Survey and Registration in Malaysia

All cadastral survey and registration are perforraethe request of the Land. The work of
the Land Office is concerned with registration ietand with land alienation, either for

individuals, government agencies, companies orggoWMeanwhile, the Federal Department
of Director General of Lands and Mines has a pusalyisory role in State land matters
staffed by servant administrators.

The objectives of cadastral survey are primarilyncaned with the determination of

definition of property boundaries, locations andaay;, through their marking and description
on the ground and plans or maps respectively, Herpgurposes of alienation, subdivision,
partition, amalgamation and conveyancing. Theesysis practised is classified as fixed and
defined boundary whereby parcel definition is by dfficially emplaced and mathematically

coordinated boundary marks (Nordin, 2001).

The existing Malaysian cadastral survey and mappiegistration system and land
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registration system, deals with properties not doatated on the surface level, but above the
surface level and also below the surface levelerdtore, the rights of the proprietor of the
surface parcel shall also apply to the propriefdhe above that is air space and underground
land as well (Tan et al., 2010).

The current Malaysian cadastral registration systiwes not include three-dimensional
objects registration rights. This type of caddstyatem has been practiced in Malaysia for a
period of one hundred years and it provides essdanformation about land and property like
ownerships of the lots and land parcels for thentgu In addition, Cadastral Database
Management System (CDMS) and Computerised LandsRation System (CLRS), which
work separately in each organisation with differéegal aspect, are still in plane surface
nature. Consequently, there are no three-dimeakmoperty rights as well as 3D cadastral
rights. However, these two systems later on camdm@porated in the registration form with
the present advanced and modern technologies su¢keagraphical Information System,
internet, web based and e-commerce applications.

45 Integration of Cadastral Database Management System and Computerised Land
Registration System

There could be extensive benefits if CLRS of Stated and Mines Office and District Land
Office and CDMS of Department of Survey and Mappglaysia, are linked together (Tan
and Khadijah, 2010b). Therefore, with the inteigrapf attribute data from CLRS and spatial
data from CDMS and through identified applicatiogiiciency of land administration can be
greatly improved. Nordin (2001) stated that thevigsaged applications include on-line
registration for survey and preparation of titlgtemding Digital Cadastral Database enquiry
module to the land administrators and on the othe&nd, linking the Qualified Title
information to the Digital Cadastral Database. haiigh conceptually tenable, the eventual
implementation would need substantial negotiatiod eompromise among State Land and
Mines Office and District Land Office and Departrhef Survey and Mapping Malaysia
(DSMM).

With the vast change in Information and Communaafi echnologies, such as Geographical
Information System, internet and web-based apphicadnd together with the initiative of
Malaysian Geospatial Data Infrastructure, NatioSahtial Data Infrastructure, e-Land of
Ministry of Natural Resources and Environment af@aelastre of DSMM, CLRS and CDMS
database could be integrated electronically. breoto achieve the goal of comprehensive
Land Information System from district level up tate level and eventually at the national
level, the integration of spatial CDMS databaséhiite textual CLRS database serves as a
preliminary requirement (Tan and Khadijah, 2010slpreover, Mariappan (2005) introduced
a mechanism to integrate these two standalone atsab He suggested that coordination
among these authorities can be provided by instatleof centralised server or distributed
server at each of their office that act as thesjparters and bridges in exchanging data
between CLRS and CDMS.
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4.6 Limitation in Malaysian Land L egislation

The increasing number of land management profealsi@nd licensed land surveyors means
that current land registration and cadastral systame insufficient for the booming of
complex high-density developments in urban areldserefore, in big cities, there is growing
interest and demand in using space above or bélewround surface for construction of real
estate objects (Hassan, 2008; Hassan et al., Ztfhg, 2006 and Ossko, 2005). However,
the legal changes in the land registries are natllphwith the growing demand and there are
still constrains and difficulties to register thevreership of properties above or on the
underground the surfacél herefore, there is a need of registration of giedt property as a
legal status. In order to define and manage thé&igal situation accordingly, three-
dimensional information is becoming necessarydadladministration in this country.

In land registry, there are difficulties to regrstee ownership and other rights of real estate
objects above or below the ground surface. Asaltrgoublic facilities, like roads and streets
have not been part of many land registry and mdmngcts have been constructed above or
below the ground surface of public domains. Furtioee, the delineation of surface parcels,
spatial sub parcels and spatial parcels that anecay layered require spatial description,
including data defining the vertical and horizonkedundaries between these units. The
ability to present spatial characteristics of Igparcels will allow a better definition of
cadastral spatial subdivision with three-dimensligmasentation, so that it will provide better
results for inspection and analysis of data (Shaoisttzal., 2004).

4.7 Limitation in Land and Cadastre

In the last couple of decades, there has been demairban areas to divide up ownership in

buildings so that different owners can own différparts or can own a delimited space below
ground, a demand the existing legislation is unabladhere to (Julstad, 2001). Prior to this,
the question can arise from strata property owmgrbbtween parts used for commercial

activities, for example shops, and parts used tarsing purposes. It is better known as
service apartment in Malaysia. In addition, anotlygestion arises from the use of

underground surface for different types of activitshich have no connection with the use of
the above ground surface. According to Onsrud 3p0@nd below the level of any surface

property is called no-man’s-land. Tunnels and otimelerground constructions in most cases
such as in Malaysia are made without subdivisiah fanmal registration in the cadastre and

in the land registry. In fact, in most cases aboweinderground constructions have been
considered as an extension and enclosed to theeadjsurface land as cross boundaries
objects.

4.8 Limitation in Legal and Organisational Aspects

The traditional cadastre information which has edrus for more than a century may not be
able to sustain due to lack of advanced legal ag@nisational condition for the three-
dimensional legalistic information in the new eraFor example, rapid and complex
developments of such complicated constructionsnasging skyward in large city centres
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such as in Kuala Lumpur Georgetown of Penang ahdrd®ahru of Johor (Tan et al., 2009a).
Therefore, in any major city centre, land use isdo@ng so intensified, as different types of
land use and properties are located in a complél thiree-dimensional situation (Ahmad
Nasruddin and Abdul Rahman, 2006).

From a general introduction by Ossko (2005), tlaeeelegal difficulties to register the objects
constructed above and below the ground surfacer@segiies in the traditional cadastral
system and land registry due to some legal constraince the system was constructed long
time ago. In Malaysia, the main thing that hindirs progress has been the national legal
systems (Tan et al.,, 2009a), because there wagewsipns on 3D property and lack of
proper Malaysian cadastre law to cater the redistraf legal and organisational aspects for
3D property units in full 3D cadastre as descrilgdStoter (2004). Therefore, the legal
profession is always very conservative, they amag$ attached to the old and traditional land
registry law and legal changes generally take cqulteng time.

Cadastre consists of spatial and non-spatial lafamation while land registration consists
of non-spatial (textual) information. Under therremt Malaysian practice, the issue of
dispute between cadastre and land registratiorhegthver the existing 2D cadastre legislative
framework and title registration in organisatiofra@imework is able to reflect the real world
spatial and non-spatial information in institutibngsue about the rights of modern
construction and development. Meanwhile, the teggisn of properties in three-dimension
is also different in countries running single auityoof a unified land registry or separate
cadastre and land registry under multi authorityn the case of multi authorities,
comprehensive decision-making is more difficult,t bihe implementation of three-
dimensional registration by separate organisatiore/ be easier because the full data
consistency between the organisations is not alwagspulsory by law. On the other hand,
in the case of single authority unified land registhere is one decision maker and the
comprehensive solution is easier to achieve. Tdta donsistency between the legal and
mapping part is compulsory by law. Therefore, timplementation of three-dimensional
registration is more complicated (Ossko, 2005).

5. GOOD GOVERNANCE

Good governance is one of the important issuegweldpment of land administration system
which affects the need for its information and asdaility. According to Steudler (2004), the
concept of governance is not only about governmerdther recognises the power that exists
inside and outside the formal authority and govesnninstitutions (amongst the government,
private sector and civil society).

In short, good governance is the heart of good laddhinistration. A successful land
administration requires accountable, stable insbitig, transparent and zero corruption
government. On the other hand, weak governant@uhadministration can lead to massive
over regulation, conflicting production as well gap-ridden laws, standards and legal
documents (Williamson et al., 2008). Thereforeational capacity is vital to formulate and
implement laws necessary in implementing good guavece.
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5.1 E-Government

Since the twentieth century, land oriented infiadtires began to use all benefits of
information and communication technologies to ftatié the processes of government and
public administrations. These happened more rapédipecially during the twenty first
century when the geographical information techngldggcomes more advanced and is
combined with the rapid growth of global informatimetworks such as wider networks,
mobile computing and the internet, making e-goveminwidely known (Ting, 2002), whilst
the constantly evolving land oriented businessilid@oking for optimal solutions.

With the implementation of e-government, businesisetveen citizens and government
services can be made available online every secdrds enables government agencies to
align efforts to significantly improve service dary and reduce operating costs. As pointed
out by Warnest (2005), an effectively deployed gegoment initiatives make conducting
business with government easier, on the other hamndicy and security is maintained. It is
important to note that e-governance is relatecheo tilisation of e-government combined
with processes for wider consultation within andaBEn government, private sector and the
public.

Currently there is an increasing demand for ramdess to land related information as a
strategic resource for development and busines® computerised multipurpose cadastre is
one of the tools for efficient handling of landpperty related information beneficial to both

government and private sectors, and land relatidnvation users across all sections of the
community by adding value through the combinatidbrdata sets and making these widely
accessible. In addition, United Nations Economamm@ission for Europe (2005) noted that

e-government could be successful only if it is rbyp designed and accepted by citizens,
companies and administrations.

5.2 Intergovernmental Coordination

Land administration should ideally be under theesuvigion of a single authority that acts as
the lead agency. Such an arrangement will guagaht best possible coordination between
the various parts of the whole process and protridenecessary framework in establishing a
unified land information system and service. Hoerevhis ideal principle does not exist in
most countries. In practice, many countries haveadition of separate governmental
institutions with the cadastre recording propexyidaries and other information for taxation
as separate legal registration systems under timérotoof federal ministry. The local
government is responsible for land and land udetsig Each ministry often makes its own
rules, while co-operations between authorities ddpaore on personalities than on policies.
This results in separate inquiries having to be enalobut rights of ownership and rights of
use before any transfer can take place, leadirayéolapping of efforts, inconsistencies and
hence inaccuracies in the data with additionalsc@dnited Nations Economic Commission
for Europe, 2005).
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One way to ensure closer cooperation between gmearnbodies is to establish a higher
level of land administration coordination board¢lsas the National Land Council or better
known asMajlis Tanah Negara This mechanism can help to coordinate the aditnation of
land and the environment and can develop policigsandling land related data that are in
line with the federal government and its local auiies. It can help to reduce overlapping
powers between ministries, increase efficiency, praide a forum in which improvements
to land administration services can be discussetianight of changing circumstances and
any consequence needed to amend the law. It sarretommend policies in archiving data
that may be needed in the long-term national isteaad address personal privacy matters as
well as the confidentiality of data in order to f@c the interests of private citizens.

6. TOWARDS3D PROPERTY FORMATION

The development of 3D cadastre registration is noordechnical aspect where researchers
study on the process of adding 3D cadastre objactise current cadastre data model and
information, accessible amongst the Departmenuofe&y and Mapping Malaysia, State Land
and Mines Office and District Land Office. Unfantately, the two stated databases, which
are Cadastral Data Management System (CDMS) andpGmmsed Land Registration
System (CLRS) database work separately in diffegerthorities and is still not in three-
dimensional situation. As mentioned previously, |&aian Land Administration is based on
the Torrens System where cadastral map and docuofetitle with spatial and textual
information as a legal evidence is required undemtles and regulations in order to have full
institutional coordination. Therefore, a good itsion is very important to achieve an
excellent and wonderful cadastre registration systélowever, due to historical constraints,
it seems quite difficult to realise this unlesshnfitill cooperation from various legal bodies,
technical organisations and other land related gowent and private sectors.

Recently, in terms of 3D cadastre, a registratioodeh was proposed focusing on the
combination of the two different databases mentioabove, namely the legal rights, land
attributes and spatial objects geo-data. The thutkorities mentioned earlier, are the main
government agencies that are responsible for tastiee registration system whom integrate
and coordinate each other, in order to have agrated and comprehensive cadastral system
in Malaysia by using the 2D/3D hybrid cadastre apph (Stoter, 2004).

The 3D cadastre objects such as stratified buijingnstruction above and below the ground
surface are under the responsibility of the Depantnof Survey and Mapping Malaysia, State
Land and Mines Office and District Land Office dmetownership registration and object
registration respectively. In short, 3D cadastegistration is a combination of land
registration with plan land parcel and three-dinn@mal land parcel of cadastral registration.
These are combinations of legal rights of landitaites, plane cadastral objects and three-
dimensional information.
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7. CRITERIA ASSOCIATED WITH THE ESTABLISHMENT OF MALAYSIAN
3D CADASTRE FOR 3D PROPERTY RIGHTSAND THE WAYSTO ACHIEVE
ITSIMPLEMENTATION

The issues outlined in this section will provide thasis of introduction of 3D cadastre for 3D
property rights in Malaysia.

7.1 TheCost of Transition

Any transition from one system to another more aded system necessarily entails
inevitable costs. One should acknowledge thabutld be rather difficult to calculate such

transition costs. Despite this fact, an attempinede below to present at least the main
directions of the expenditures for the introductmn3D property formation as well as the

factors that influence these expenditures. Whessiple, the estimation is done in monetary
terms, primarily according to the information awhie about the developments in the
countries that are going to introduce 3D propeotyration.

First, it should be mentioned that the transiticont existing formation to three-dimensional

has only to take place when the benefits to beimdxdafrom the new system overweigh the

costs associated with its implementation. Otheswibere is no reason to change the old
system that, in this case can perform its functibmsa satisfactory extent under given

circumstances.

It is found that the following measures entail mexpenses with regard to the transformation
from existing method to three-dimensional environtme
(@) Changes in the property legislation
(b) Changes in the property registration system as wasllits registration and
maintenance costs
(c) Changes in the handling of cadastral procedures
(d) Preparation of the new instructions, regulatiomsdibooks and so on
(e) Education of the people who are to deal with ddferaspects of 3D property
formation, such as surveyors, registrars and other

7.2 Legal Issues
7.2.1 The Necessity of Changes in the Land Related Latopsl

Legal issues associated with the establishmenDgbr®perty formation, as mentioned in the
previous chapters and sections, is the most impioaspect in the process of introducing 3D
property formation because it forms the base fosalbsequent activities. The process of
changes in the current legislation is rather timestiming which is quite natural as the matter
in question should be comprehensively investigaaed the host of factors should be
considered. On the other hand, if the alteratibnthe current property legislation is
artificially speeded up in order to get the workisgstem as soon as possible, the
consequences can be that unforeseen problemsrisél @and the amendments to the already
adopted legislation on 3D property formation wi#t beeded. As a result, the process of
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removing the failures can take longer times thamuldide needed in the case of careful
investigation.

In general, when deciding on the introduction & 8D property formation into the current
legislation, it is first necessary to clarify ifdie are some provisions in the legislation that
allows consideration in handling 3D situations. c@ully, to clarify if these provisions are
sufficient for the present moment, and for the irdrate future, and thirdly, if not, what
changes should be made? Property legislationrmesmuntries is largely adapted to handle
3D situations where either only minor or no changesneeded in the legislation. If the need
for the new system has been identified, it is thecessary to decide which changes and
additions should be made to the legislation. nftlee other hand, a country’s legislation lacks
any provisions concerned with three-dimensionalasions and the need for 3D property
formation exists, the development of the purelye¢dhdimensional legislation is a better
alternative. The extent of the necessary changes aalditions, which depends on the
legislation, exerts great influence on the othagale technical and organisational issues
related to 3D property formation.

7.2.2 Handling of Cadastral Procedure

In principle, the introductions of 3D property faatton must not significantly change the
cadastral procedures, but some alterations in fdesgstem are still inevitable. The
application for a cadastral procedure concernedh 8D property formation will still be
maintained by the survey and mapping departmertie Jame suitability conditions must
apply as to existing properties. What is spediicthe formation of 3D properties is that
during the procedure, the survey and mapping deyeatt should hold more consultations
with the planning and building department.

Together with conventional maps, construction dngsimust have the possibility to be used
as cadastral maps and serve for the determinatineve boundaries. It means that the survey
and mapping department has to set up the requitsn@nthese drawings. The survey and
mapping department should, together with the psifesis responsible for the project,
control the drawings that are compiled by an ausledr entity. If the survey and mapping
department handles the drawings during the proegduarticipation of a consultant who is
literate in the property formation is recommendet@ihe new property boundaries can be
charted on the available drawings.

In general, cadastral procedure associated with p@perty formation is more time
consuming than the normal procedure because motersashould often be considered. It
may also require closer cooperation between theeguand mapping department with the
planning and building department.

7.2.3 Definition of Boundary

Drawing of precise boundaries between 3D propertidisbe one of the greatest problems.
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Boundaries must be well defined that there can denrsunderstanding in the rights and
responsibilities. These boundaries must be destnb detail in the document of title and
cadastral map. That is why it is necessary to ¢ghay attention to the issue of boundary
determination in 3D property formation.

First, the objects outside the boundaries of a Bipgrty should be resolved. It is necessary
to identify what else, besides the building orliagiis included into a 3D property. Usually,
the ground related in some ways to the buildintaotility is included in the volume of the 3D
property. For example, the ground on which theédmg is built, the ground area containing
the exits from an underground property and the mploarea between platforms in a 3D

property.

It is obvious that the property boundaries canargér be described byandy coordinates.
They should instead be described in detail usingandz coordinates in the documents of
titte and cadastral map and this should be donk such precision that any doubt should
never emerge concerning the exact position of tumdary.

Another question is where to put the boundary betwB8D properties within a building,
which can be solved through some different appresichin Malaysia, there are clear rules
about this in the Strata Titles Act 1985 (Act 311&t the boundaries are in the middle of the
walls, floors and ceilings and what is beyond tisicommon property (Strata Titles Act,
1985). In other countries, for instance, in Sweders up to a surveyor to decide where to
put the boundaries in each particular case. Intiadd 3D property formation is such a
complicated matter that it is very difficult to éirsome standardised solutions for the drawing
of the boundaries.

7.2.4 Management of 3D Property

The introduction of 3D property formation has twontradictions. On one hand, each
property should be as independent as possible othrar properties. On the other hand,
properties subdivided horizontally become more ddpat on each other. Vertical relations
between 3D properties become more complex tharhdnizontal properties. These units
cannot be separated and the upper levels are demeowl the support from the levels below.
The underground is dependent on the upper levelspi@ard outlet, ventilation, drainage and
passage purposes. When several properties anecim cdose connection within the same
building complex or construction, it is also img@ort that there are clear rules about rights
between neighbours to get access to maintenanpajrirg and building work. In the
Swedish Land Code, for example, there are prewsiotended for the protection of a
property owner from the damage caused by non-mmnte of the neighbouring property.
If, for instance, bearing to a fixed point for comstions in a building are included in 3D
properties, there is a great risk for such damage.

Management of common property can be conductedigir@ Management Corporation or
Joint Management Body for strata scheme that hasheen subdivided. In complicated
cases, a professional manager can be appointeden\ah the owners take part in the
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management corporation, it can be easier for theretaware of the costs and needs to be
fulfilled, but for large schemes, self-managemeart be too complicated and then it is more
convenient to let a professional manager to take cd it. Clear rules must also be
established for all management corporations, becatithe problems and disagreements that
can arise. Problems can occur, for example, viiéhmanagement of a building containing
residential, commercial, office, car parking andghng complex properties, such as a
service apartment concept in mixed developmenthe dooperation matters thus become
difficult to handle in this case. Different propeowners may have different views on what
condition is considered good for the building amivimuch money should be spent on the
management. Those living in the residential progemwill not necessary think investing in
the renovation and repainting that puts the bugdma good condition after every 20 years as
appropriate. On the other hand, a professionabgemnwho takes care of the retail properties
on the ground floor would have completely differemrest in the building being in a good
condition. This shows that clear contradictions/raaist concerning the condition in which
the properties should be held.

7.2.5Fire Protection and Insurance in 3D Property

When usual property formation is concerned, a ingld¢onstitutes one property and thus has
one owner. The fire protection of the building tims case means that the building is
constructed in such a way that it can withstanrel dintil all people have been evacuated from
the building. In the case of 3D property formatitrere may be many property owners in the
same building, who will be affected in case a fir€herefore, the need exists to develop
measures against fire spreading within building.

The most common way for fire protection is a firlywahich is a metal or concrete wall with
very high withstanding capacity that will prevenefspreading between properties without
help of a fire brigade. It is quite easy to liffire spreading horizontally between normal
properties but in the case of 3D property formatitrere is a risk of fire spreading in the
vertical direction between different properties. od¢l often, it happens through windows.
However, this can be resisted in different waysuding by having:

(@) Larger safety distance between windows verticaéwis

(b) Fireproof windows that cannot be opened. Howetlerse are inappropriate for

dwelling purposes
(c) Introduction of a kind of firewall that limits firgpreading in the vertical direction
(d) The use of sprinklers that are automatically attian case of fire

Another important issue related to the security3bf properties is insurance. With 3D
property formation, many owners and different atég can be gathered in the same
building. Therefore, it is important to have cleales about the insurance and to regulate the
relations between the different kinds of insurareagh as what should be included in the
insurance for building, for the private units and the common property.
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7.2.6 Building Renovation Issues

3D properties that most often tend to encompasauildilg or facility are subject to
obsolescence because of time. It means that immh the question of renovation of building
or facility or part of the same can arise. Somesijmt may be even necessary to demolish a
building or facility. As 3D properties within a idding are considerably dependent on each
other, it is necessary to have clear guidelinethénlegislation concerning undertaking such
measures.

First, any works aimed at renovation or demolitadrthe existing building or facility or part
of the same must require an official permit. Theperty owner applying for such a permit
should gain consent from other property ownerscédfé by the measure. Otherwise, the
application will be rejected. Any works being urtd&en in connection with building
renovation should be carried out in such ways tleasubstantial damage or inconvenience
are caused to the adjacent properties. Otherthisguestion of compensation should arise.

7.2.7 Registration of 3D Property Rights

The matter of registration is one of the most dised when 3D property formation is

concerned. It is obvious because the main obgativany property register is to warrant

legal security in property transactions. The regigon is thus not an aim in itself. The

primary target, from a legal point of view, is toake 3D property rights certain and

transferable and, in this way, to make the mulkti okspace practically possible and attractive
to the market. Therefore, all the legal situatjoespecially those related to complex three-
dimensional cases, have to be represented in ¢figeein a correct way and the registration
should provide an insight into the actual legauaion in a simple, straightforward and

sustainable manner.

Discussing about 3D property rights registratiothe most general sense, one can point out
first, that such registration will be, in one way another incorporated into the existing
property registration framework of a country wighito introduce 3D property formation. It
is obvious that the introduction of purely threeadnsional registration would entail huge
changes in the law and it, in itself, is rather qpamposeful because 3D property formation is
often needed only for intensively used propertiesirban areas. In many situations, normal
registration is still sufficient and this will bbe case in the observable future. The two types
of properties will therefore co-exist in the regision system.

As seen in the previous sections, the main disti@deature of 3D property formation is the
vertical dimension being taken into consideratamg should be explicitly represented in the
register. Therefore, from this point of view, stimportant to understand how this dimension
can be shown in the register, along with otherwvaeié information on a particular 3D
property. Another important issue is the relatiops between different 3D properties as well
as between 3D properties and normal propertiesrdar to get a good insight, it is useful to
look at Sweden that has developed good prototyptser-dimensional registration system.
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7.3 Technical Issues

The technical perspective of 3D property formati@as been paid great attention in recent
years in many countries, primarily because tectgicéd achievements have made it possible
not only to create 3D models of 3D objects but &tswvisualise these objects in 3D space. In
addition, the new methods of 3D data acquisitiomehbecome available. All these facts
increase the interest to three-dimensional issuesal estate property domain because now it
turns out to be possible to establish a closerieteveen the real world and legal objects that
are represented in the register, which could adtidmverall efficiency of the whole system
of property rights. It is found that there are tgeneral groups of such aspects that can be
identified:

(&) The creation of a 3D data model in order to implet@D objects into the current

ordinary land information system
(b) 3D cadastral mapping

The first item is extremely important because wittha 3D data model, it will be impossible
to organise efficient management of 3D informatiora property register. This data model
can be separated into two different components:

(a) Semantic data model

(b) Geometric data model

The second group of technical aspects of 3D prgdermation is 3D cadastral mapping,
which involves obtaining digital mapping of 3D dataestablishing a cadastral information
system. This, in general, usually generates pnablbecause the current digital or paper
cadastral maps are based often on lack of altimetoymation, for example, in the form of
contour lines, not to mention that there is oftem information, regarding the existing
infrastructure below and above the ground. Eveheflegal system of a particular country
allows managing three-dimensional situations tatssfactory extent without recourse to 3D
property formation, the representation of thesgasibns has always been plan dimension. In
this respect, all countries face mainly the sanoblpms.

As a conclusion, one can say that paying due atemd the technical issues aimed at the
establishment of the information base of 3D prop&tmation results in getting the system
that is capable of performing its tasks with a higlgree of efficiency. It is also important to
realise that, once obtained, three-dimensionalrinébion can be used for many purposes
such as in city planning, city management, envirenhimpact assessment and so on.

7.4 Organisational |ssues

The success of any system of property formation @nogerty registration is dependent on
how the legal, technical and organisational aspasresolved with regard to this system.
One of the most important matters is to decide lo& authority responsible for three-
dimensional registration, survey and mapping. A@dreat extent, it depends on the current
organisational framework in a particular countrolving the issue on registration of 3D
properties requires comprehensive tools and salsitio legal and technical sides, practically
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in the cadastre and land registry. If the couimirgquestion has different authorities dealing
with these two matters, a comprehensive decisiokingais more difficult but the
implementation of three-dimensional registratiors@parate organisations can be easier since
the full data consistency is not always compuldoyylaw. This is the case with Malaysia
where the registration of titles is by the Statenxdsaand Mines Office and District Land
Office while the survey and mapping falls undempressibility of Department of Survey and
Mapping Malaysia, a federal agency.

In the case of a single authority responsible fathlxadastral and land registry, there should
only be one decision maker and the comprehensieti@o can be achieved easier.
However, as data consistency between the legalnzaquping division is compulsory, the
implementation of three-dimensional registrationmisre complicated. This means that the
solution of three-dimensional registration shouéd dimultaneous in the legal and mapping
parts of the system.

8. RECOMMENDATIONSFOR AMENDMENT

As mentioned earlier in this writing, the need &f Broperty formation exists in Malaysia,
mainly in large cities. Therefore, the legal sitoias should be looked into in the cases where
3D property formation can be relevant and what gkanshould be made to the current
cadastral and land law in connection. AnalysithefMalaysian legislation allows an opinion
that it already provides for some elements of tiegensional concerning property.
According to the definition of real property giventhe Real Property Gains Tax Act (1976),
it refers to any land situated in Malaysia and emgrest, option or other right in or over such
land. Meaning that it is possible to own propentgere dimension is on surface, above
surface and below surface. The matter of ownershiphese three dimensions is very
important concerning 3D property rights.

In order to make it possible to create 3D propertivalaysia, some changes will be needed
to the legislation. It is necessary to make piowis in defining complicated building
structures, especially those including the undenggdospace and air space as separate 3D
property. As far as utilities are concerned, itdoalso be useful to define them as a kind of
3D property, so as to deal with them as integrghll®bjects, not divided among different
parcels. The owners of these utilities, some atiwhare quite influential companies, can well
be interested in the clear definition of all thgdeissues with their possessions, which gives
better security, and thus could form a room to wand adopt the new legislation.

9. CONCLUSIONS

Malaysian land and cadastral registration is thoughbe served by a transparent and
accessible registration of rights to propertiesirrént cadastral systems that are traditionally
parcel based experience complications in maintgiaimd providing information on the legal

status of property in three-dimensional situatiomfe actual needs for a 3D cadastre and 3D
property registration not only consist of genefahdamental needs for a 3D cadastre, but
also of country specific needs. General needseaddihe issue on how to maintain and
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provide three-dimensional information on propertiss cadastre systems, which are
traditionally based on a flat surface cadastral aragreqgistry title.

The development of modern society, being most adtiwrban areas, results in high pressure
on the land use. Nowadays, many cities includmmsé in Malaysia often meet with the
problem of the lack of land for development thaidle to the intensive use of space above and
under the ground surface. Consequently, legahtsitus occur when different activities are
located on different level of spaces. The expeseshows that handling such situations
within the existing traditional property formatidramework does not allow provision of a
clear insight into the related property rights, #md framework might no longer be applicable
in the future in cases involving more complex dituzs.

Therefore, a new approach is needed which couldcowse these deficiencies. Such
approach is called 3D property formation, which liegpthe system of measures aimed at the
establishment of properties with the rights on theimg explicitly defined both horizontally
and vertically. Historically, property rights halseen considered three-dimensional for quite
a long time, but the lack of explicit vertical deltation of these rights did not allow true 3D
property. The need for 3D property formation exiglso in Malaysia and thus the ways to
implement this possibility into the current cadakand land law should be considered.

A number of organisational issues must also beesbto get a well functioning system. The
issues include the responsibility for 3D registati preparation of guidelines, regulations,
seculars and instructions as well as training qfegts in the field of 3D property formation.
Subsequently, possible directions of the establgstimf 3D property formation in Malaysia
have been outlined. The target groups are propEstve and below the surface, which
includes structures attached to a multi-layer bhogdthe usage of air space, complex building
structures encompassing underground spaces aitgesitds well as building structure above
public road. Since it is possible to own stratd atratum properties in Malaysia by Strata
Titles Act 1985 (Act 318) and National Land Codé&39Act 56) respectively, only addition
to the current legislation would be needed. Firsgjghbour relationships issues and
management of common areas and second, the rifjbtgn@rship, fire protection, insurance
and boundary definition. In order to be able tdirdeabove and underground spaces and
utilities as 3D properties, the development andptido of the new legislation would be
needed.

10. FURTHER RESEARCH

From the discussion of the above results, theresamge recommendations that can be made
for future research. This paper has just outlitieel main problems associated with 3D
property formation. Further research, of courseecommended to get better understanding
of the whole matter that will, most likely, domieain the land and cadastral related
legislation. A number of legal, technical and migational matters are still to be
investigated. Besides that, as more and more gesnhtroduce 3D property formation and
more experience is accrued, new problems will emeampd ways to solve them will be
needed.
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Therefore, an intensive Three-dimensional Real éngpFormation Act is needed to
accomplish better methods in 3D property rightsamgg that the judicial framework in
Malaysia should be further examined. 3D propeegistration is only possible when the
judicial framework provides the possibility to dstah volume parcels that is above, on and
below the surface. Therefore, further researchulshéocus on the questions that were
proposed by Stoter (2004) that is found to be weniyable in Malaysian situations. Among
the questions are: (a) How flexible is the defomtiof ownership rights of land from both
judicial and a cadastral point of view? (b) Is dspible to establish volume parcels as in
Sweden without changing the major land and cadaktgaslation? (c) Are the judicial
complexities to establish 3D property rights hightgan the benefits? In addition, further
research is required on what kind of three-dimaraiinformation needed in Document of
Title, Certified Plan other than that had been sstgd earlier and how this information
should be collected, structured and offered to maRecadastre for 3D property rights
possible in Malaysia.
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