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Underpinning Land Management – A major
challenge for the global surveying profession1
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ABSTRACT. Sound land management is the key to achieve sustainable development
and to support the global agenda set by adoption of the Millennium Development Go-
als. Land Administration Systems are the basis for conceptualizing rights, restric-
tions and responsibilities related to people, policies and places. Property rights are
normally concerned with ownership and tenure whereas restrictions usually control
use and activities on land. Responsibilities relate more to a social, ethical commit-
ment or attitude to environmental sustainability and good husbandry. This paper
provides an overall understanding of the concept of land administration systems for
dealing with rights, restrictions and responsibilities in future spatially enabled go-
vernment. This paper presents the role of FIG with regard to building the capacity in
this area and responding to the global agenda.
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1. Introduction

Arguably sound land management is the key to achieve sustainable development
and to support the global agenda set by adoption of the Millennium Development
Goals.

Today the accepted theoretical framework for all land administration systems is
delivery of sustainable development – the triple bottom line of economic, social,
and environmental development, together with the fourth requirement of good
governance. Land Administration Systems are the basis for conceptualizing
rights, restrictions and responsibilities related to people, policies and places.

Property rights are normally concerned with ownership and tenure whereas re-
strictions usually control use and activities on land. Responsibilities relate more
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to a social, ethical commitment or attitude to environmental sustainability and
good husbandry. This paper provides an overall understanding of the concept of
land administration systems for dealing with rights, restrictions and responsibili-
ties in future spatially enabled government.

Finally the paper presents the role of FIG with regard to building the capacity in
this area and responding to the global agenda.

2. Property Rights

“Civilized living in market economies is not simply due to greater prosperity
but to the order that formalized property rights bring”

(Hernando de Soto, 1993)

The quote is from a famous article “The Missing Ingredient” in The Economist,
September 1993. The quote may also be used as an expression of the importance
that international organizations, such as the UN, FAO, and Habitat attach to bu-
ilding cadastral systems. The World Bank has also recognized the importance of
establishing appropriate land administration systems as a basis for generating
economic development, social coherence and environmental sustainability. Secu-
rity in land rights is seen as a basic element in this process where land is increa-
singly seen as a key asset.

In the Western cultures it would be hard to imagine a society without having pro-
perty rights as a basic driver for development and economic growth. Property is
not only economic asset. Secure property rights provide a sense of identity and
belonging that goes far beyond and underpins the values of democracy and hu-
man freedom. Historically, however, land rights evolved to give incentives for ma-
intaining soil fertility, making land-related investments, and managing natural
resources sustainably.

Therefore, property rights are normally managed well in modern economies. The
main rights are ownership and long term leasehold. These rights are typically ma-
naged through the cadastral/land registration systems developed over centuries.
Other rights such as easements and mortgage are often included in the registra-
tion systems.

Cadastral Systems are organized in different ways throughout the world, espe-
cially with regard to the Land Registration component. Basically, two types of
systems can be identified: the Deeds System and the Title System. The differen-
ces between the two concepts relate to the cultural development and judicial set-
ting of the country. The key difference is found in whether only the transaction is
recorded (the Deeds System) or the title itself is recorded and secured (the Title
System). The Deeds System is basically a register of owners focusing on “who
owns what” while the Title System is a register of properties presenting “what is
owned by whom”. The cultural and judicial aspects relate to whether a country is
based on Roman law (Deeds Systems) or Germanic or common-Anglo law (Title
Systems). This of course also relates to the history of colonization.
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Deeds registration is rooted in the Roman culture and is, therefore, common in
Latin cultures in Europe (France, Spain, Italy, Benelux), in Latin America, and in
parts of Asia and Africa who have been influenced by these cultures. The concept
is also used in most of the United States but was derived from English deeds con-
veyancing. In the US these systems are now diversified, locally managed, and sup-
ported by private title insurance. Deeds Systems is found in different forms, whe-
re the role of the cadastral identification as well as the role of the surveyors varies
significantly.

Title registration has its origin in the German culture and is found in the central
European countries (Germany, Austria, Switzerland). Different versions of the
German system are found in the Eastern European and the Nordic countries. The
versions relate to the use of the property concept and the organization of the ca-
dastral process including the use and the role of private licensed surveyors. A spe-
cial version of the Title System is found in UK, where the concept of general bo-
undaries is used to identify the land parcels on the large-scale topographic map
series. Title registration is found in a third variant: the Torrens system (develo-
ped by Sir Robert Torrens) and introduced in Australia by mid 1800’s to serve the
need of securing land rights in the “new world”. The Torrens Systems is imple-
mented in Australia, New Zealand, Western states of Canada, and some countries
in Asia and Africa.

The systems in Latin America, Africa and Asia are often mixed and rather incom-
plete in terms of content as well as coverage. Furthermore, some land rights can-
not be recorded in Western judicial systems due to the nature of the rights. This
relates to the traditional land rights on the African continent known as “custo-
mary rights”, and also the “indigenous land rights” related to the indigenous peo-
ple in the American and Australian parts of the world. However, it is a misunder-
standing that location of rights can only be done by defining a cadastral parcel
and by a precise boundary survey (Molen 2001). The formalized western land re-
gistration systems are basically concerned with identification of legal rights in
support of an efficient the land market, while the systems do not adequately ad-
dress the more informal and indigenous rights.

2.1. Comparing Cadastral Systems

A website has been established http://www.cadastraltemplate.org to compare ca-
dastral systems on a worldwide basis. About 40 countries are currently included
(August 2007) and the number is still increasing. The web site is established as a
result of one of the objectives of Working Group 3 “Cadastre” of the PCGIAP
(Permanent Committee on GIS Infrastructure for Asia and the Pacific). The cada-
stral template is basically a standard form to be filled out by cadastral organiza-
tions presenting their national cadastral system. The aims are to understand the
role that a cadastre plays in a state or a National Spatial Data Infrastructure
(NSDI), and to compare best practice as a basis for improving cadastres as a key
component of NSDIs. The Cadastral template project is carried out in collabora-
tion with Commission 7 “Cadastre and Land Management” of the International
Federation of Surveyors (FIG), which has extensive experience in comparative ca-
dastral studies. (Steudler et. al. 2004).
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3. Property Restrictions

Ownership and long term leasehold are the most important rights in land. The
actual content of these rights may vary between countries and jurisdictions, but
in general the content is well understood. Rights to land also include the rights of
use. This right may be limited through public land use regulations and restric-
tions, sectoral land use provisions, and also various kind of private land use regu-
lations such as easements, covenants, etc. Many land-use rights are therefore in
fact restrictions that control the possible future use of the land.

Land-use planning and restrictions are becoming increasingly important as a me-
ans to ensure effective management of land-use, provide infrastructure and servi-
ces, protect and improve the urban and rural environment, prevent pollution,
and pursue sustainable development. Planning and regulation of land activities
cross-cut tenures and the land rights they support. How these intersect is best ex-
plained by describing two conflicting points of view – the free market approach
and the central planning approach.
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3.1. The Free Market versus the Central Planning Approach

The property rights activists, most of them influenced by private ownership view-
points, argue that land owners should be obligated to no one and should have
complete domain over their land. In this extreme position, the government oppor-
tunity to take land (eminent domain), or restrict its use (by planning systems), or
even regulate how it is used (building controls) should be non-existent or highly
limited. Proponents argue that planning restrictions should only be imposed after
compensation for lost land development opportunities is paid (Jacobs 2007).

Throughout the European territory, another view appeared. In this, the role of a
democratic government includes planning and regulating land systematically for
public good purposes. Regulated planning is theoretically separated from taking
private land with compensation and using it for public purposes. In these jurisdic-
tions the historical assumption that a land owner could do anything than was not
expressly forbidden by planning regulations changed into the different principle
that land owners could do only what was expressly allowed, everything else being
forbidden.

The tension between these two points of view is especially felt by nations seeking
economic security. The question however is how to balance owners’ rights with
the necessity and capacity of the government to regulate land use and develop-
ment for the best of the society. The answer to this is found in a country’s land
policy which should set a reasonable balance between the ability of land owners to
manage their land and the ability of the government to provide services and regu-
late growth for sustainable development.

3.2. Integrated Land-Use Management

Integrated land-use management is based on land policies laid down in the overall
land policy laws such as the Cadastral/Land Registration Act; and The Plan-
ning/Building Act. These laws identify the institutional principles and procedures
for land and property registration, land-use panning, and land development. More
specific land policies are laid down in the sectoral land laws within areas such as
Agriculture, Forestry, Housing, Natural Resources, Environmental Protection,
Water Supply, Heritage, etc. These laws identify the objectives within the various
areas and the institutional arrangements to achieve these objectives through per-
mit procedures etc. The various areas produce sectoral programmes that include
the collection of relevant information for decision making within each area. These
programmes should feed into the comprehensive spatial planning carried out at
national, state/regional and local level and supported by appropriate and updated
land information systems. Such an integrated system of Land-Use Management
for Sustainable Development is shown in figure 2 below.

In the Land-Use Management System (the Planning Control System) the various
sectoral interests are balanced against the overall development objectives for a gi-
ven location and thereby form the basis for regulation of future land-use through
planning permissions, building permits and sectoral land use permits according
to the various land-use laws. These decisions are based on the relevant land use
data and thereby reflect the spatial consequences for the land as well as the peo-
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ple. In principle it can then be ensured that implementation will happen in sup-
port of sustainable development.

4. Property Responsibilities

Property responsibilities relate to a more social, ethical commitment or attitude
to environmental sustainability and good husbandry. Individuals and other actors
are supposed to treat land and property in a way that conform to cultural tradi-
tions and ways of good ethical behaviour. This relates to what is accepted both le-
gally and socially.

Therefore, the systems for managing the use of land vary throughout the world
according to historical development and cultural traditions. More generally, the
human kind to relationship is to some extent determined by the cultural and ad-
ministrative development of the country or jurisdiction.

This relates to cultural dimensions as described by the Dutch scientist Gert Hof-
stede, especially the dimensions of: Uncertainty avoidance, that is the preference
of structured situations over unstructured or flexible ones; and Power distance,
that is the degree of inequality among people accepted by the population (Gert
Hofstede 2001). These cultural dimensions determine the social and ethical beha-
viour of people also in relation to the way land can be hold and used within a gi-
ven culture. Systems of land tenure and land-use control therefore vary througho-
ut the world according to such cultural differences.

Social responsibilities of land owners have a long heritage in Europe. In Ger-
many, for example, the Constitution is insisting on the land owner’s social role.
In general Europe is taking a comprehensive and holistic approach to land mana-
gement by building integrated information and administration systems. Other re-
gions in the world such as Australia creates separate commodities out of land,
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using the concept of “unbundling land rights”, and is then adapting the land ad-
ministration systems to accommodate this trading of rights without any national
approach (Williamson and Wallace 2007).

5. The Land Management Paradigm

Land management underpins distribution and management of a key asset of
any society namely its land. For western democracies, with their highly geared
economies, land management is a key activity of both government and the pri-
vate sector. Land management, and especially the central land administra-
tion component, aim to deliver efficient land markets and effective management
of the use of t land in support of economic, social, and environmental sustainabi-
lity.

The land management paradigm as illustration in figure 3 below allows everyone
to understand the role of the land administration functions (land tenure, land va-
lue, land use, and land development) and how land administration institutions re-
late to the historical circumstances of a country and its policy decisions. Impor-
tantly, the paradigm provides a framework to facilitate the processes of integra-
ting new needs into traditionally organised systems without disturbing the funda-
mental security these systems provide.

A Land Administration System designed in this way forms a backbone for society
and is essential for good governance because it delivers detailed information and
reliable administration of land from the basic foundational level of individual
land parcels to the national level of policy implementation. And the system inclu-
des all rights, restrictions and responsibilities.
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6. Spatially Enabled Government

Spatially enabled government is achieved when governments use place as the
key means of organising their activities in addition to information, and when lo-
cation and spatial information are available to citizens and businesses to encoura-
ge creativity.

Google Earth is good example of providing user friendly information in a very ac-
cessible way. We should consider the option where spatial data from Google Earth
are merged with built and natural environment data. This unleashes the power of
both technologies in relation to emergency response, taxation assessment, envi-
ronmental monitoring and conservation, economic planning and assessment, so-
cial services planning, infrastructure planning, etc. This also include designing
and implementing a suitable service oriented IT-architecture for organising spa-
tial information that can improve the communication between administrative
systems and also establish more reliable data based on the use of the original data
instead of copies. Spatial enablement offers opportunities for visualisation, scala-
bility, and user functionalities:

• Attachment of information to images of the parcel and property

• Identification of “the place” in ways that are understandable by non-technical
people (Google Earth)

• Capacity of businesses and citizens to manipulate the information through ser-
vice oriented IT- architecture.

• Integration of government information systems

• Provision of seamless information to institutions and government

• Ultimately managing information through spatially enabled systems rather
than databases.

This is related to institutional challenges with a range of stakeholder interests.
This includes Ministries/Departments such as: Justice; Taxation; Planning; Envi-
ronment; Transport; Agriculture; Housing; Interior (regional and local authori-
ties); Utilities; and civil society interests such as businesses and citizens. Creating
awareness of the benefits of developing a shared platform for Integrated Land
Information Management takes time and patience. The Mapping/Cadastral Agen-
cies have a key role to play in this regard. The technical core of Spatially Ena-
bling Government is the spatially enabled cadastre.

7. The Role of FIG

FIG is an UN recognised NGO representing the surveying profession in about
100 countries throughout the world. FIG has adopted an overall theme for the
next period of office (2007–2010) entitled “Building the Capacity”. This theme ap-
plies to the need for capacity building in developing countries to meet the challen-
ges of fighting poverty and developing a basis for a sustainable future, and, at the
same time, capacity is needed in developed countries to meet the challenges of the
future in terms of institutional and organisational development in the areas of
surveying and land administration.
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In general, FIG will strive to enhance the global standing of the profession thro-
ugh both education and practice, increase political relations both at national and
international level, help eradicating poverty, promote democratisation, and facili-
tate economic, social and environmental sustainability.

FIG can facilitate support of capacity development in three ways:

• Professional development: FIG provides a global forum for discussion and
exchange of experiences and new developments between member countries and
between individual professionals in the broad areas of surveying and mapping,
spatial information management, and land management. This relates to the
FIG annual conferences, the FIG regional conferences, and the work of the ten
technical commissions within their working groups and commission seminars.
This global forum offers opportunities to take part in the development of many
aspects of surveying practice and the various disciplines including ethics, stan-
dards, education and training, and a whole range of professional areas.

• Institutional development: FIG supports building the capacity of national
mapping and cadastral agencies, national surveying associations and survey
companies to meet the challenges of the future. FIG also provides institutional
support to individual member countries or regions with regard to developing
the basic capacity in terms of educational programs and professional organisa-
tions. The professional organisations must include the basic mechanisms for
professional development including standards, ethics and professional code of
conduct for serving the clients.

• Global development: FIG also provides a global forum for institutional deve-
lopment through cooperation with international NGO’s such as the United Na-
tions Agencies (UNDP, UNEP, FAO, HABITAT), the World Bank, and sister
organisations (GSDI, IAG, ICA, IHO, and ISPRS). The cooperation includes a
whole range of activities such as joint projects (e.g. The Bathurst Declaration,
The Aguascalientes Statement), and joint policy making e.g. through round ta-
bles. This should lead to joint efforts of addressing topical issues on the inter-
national political agenda, such as reduction of poverty and enforcement of su-
stainable development.

FIG, this way, plays a strong role in improving the capacity to design, build and
manage surveying and land administration systems that incorporate sustainable
land policies and efficient spatial data infrastructures.

7.1. The Global Agenda

FIG is strongly committed to the global agenda as presented in the Millennium
Development Goals (MDGs) (UN 2000). The surveyors throughout the world play
a key role in attaining the MDGs through their professional functions in support
of an efficient land market and effective land-use management. These functions
underpin development and innovation for social justice, economic growth, and en-
vironmental sustainability. FIG is also committed to the UN-Habitat agenda aro-
und the Global Land Tool Network (GLTN) that aims to facilitate the attainment
of the MDGs through improved land management and tenure tools for poverty al-
leviation and the improvement of the livelihoods for the poor (UN-Habitat
2006b).
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The MDGs represent a wider concept or a vision for the future, where the contri-
bution of the surveying community is central and vital. This relates to the areas
of providing the relevant geographic information in terms of mapping and databa-
ses of the built and natural environment; providing secure tenure systems; and
systems for land valuation, land use management and land development. The
work of the surveyors forms a kind of “backbone” in society that supports social
justice, economic growth, and environmental sustainability. These aspects are all
key components within the MDGs.

The global challenge can be displayed through a map of the world (figure 4) using
the Gross Domestic Product as the scale of showing the territory size, In surve-
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The Millennium Development Goals

Goal 1: Eradicate extreme poverty and hunger

Goal 2: Achieve universal primary education

Goal 3: Promote gender equality and empower women

Goal 4: Reduce child mortality

Goal 5: Improve maternal health

Goal 6: Combat HIV/AIDS, malaria and other diseases

Goal 7: Ensure environmental sustainability
Goal 8: Develop a Global Partnership for Development

Figure 4. Map of the world where the territory size is shown based on the Gross Dome-
stic Product (Source: UNEP).



ying terms, the real challenge of the global agenda is about bringing this map
back to scale.

In a global perspective the areas of surveying and land administration are basi-
cally about:

• People, in terms human rights, engagement and dignity;

• Politics, in terms of land policies and good government; and

• Places, in terms of shelter, land and natural resources.

To complete the picture another “P” should be added namely Power in terms of
providing equity and legal empowerment of the poor. By taking this approach
FIG will pursue sustainable development in both an economic, social, governmen-
tal, and environmental sense. The role of FIG in this regard is threefold:

• To explain the role of the surveying profession and the surveying disciplines in
terms of their contribution to the MDGs.

• To develop and disseminate knowledge, policies and methods towards achieving
and implementing the MDGs. A number of FIG publications have already made
significant contributions in this regard. Examples of such publication are
shown in figure 5. All publications are available on-line at the GIG website:
www.fig.net/publications

• To work closely with the UN agencies and the World Bank in merging our ef-
forts of contributing to the implementation of the MDGs.

The MDGs serve as a visionary challenge to help garner new energies and resour-
ces for the development agenda, with a focus on outcomes. The agenda includes
the basic elements for a new global partnership. FIG already shares this global re-
sponsibility and has now established a focused partnership with both the World
Bank and UN-Habitat to deal with these challenges. An outcome in support of the
UN-Habitat Global Land Tools Network should be ready by the second half of
2008 to be presented at the World Urban Forum in Nanjing, October 2008. This
will include a special focus on developing a model for providing secure social tenu-
re for the poorest. Another outcome will be in the areas of capacity building and
good governance in land administration in support of the MDGs to be presented
at a joint FIG/WB high profile conference in Washington DC in November 2008.
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7.2. Pro poor land tenure systems

Today there are about 1 billion slum dwellers in the world. UN-Habitat estimates
that the slum population will reach 1.4 billion by 2020 if no remedial action is ta-
ken. The city authorities view most people living in slums as illegal. Because of
this, cities do not plan for or manage slums, and the people in them are overloo-
ked and excluded. Conventional cadastral and land registration systems cannot
supply security of tenure to the vast majority of the low income groups and/or de-
al quickly enough with the scale of urban problems (UN-Habitat 2006a).

A solution to this problem may be found in the so called Social Tenure Domain
Model (STDM) originally developed as the Core Cadastral Domain Model
(CCDM). The key issue here is that, in traditional cadastral systems there is often
an insufficient focus on pro poor technical and legal tools. For that purpose FIG
will facilitate development and testing of a prototype for such a STDM as a tool to
deal with the kind of social tenure that exist in informal settlements (and also in
areas based on customary tenure) that cannot be accommodated in traditional ca-
dastral systems (Augustinus et. al. 2006).

Traditional cadastral and land registration systems deal with identification of
properties and land parcels as a basis for securing legal rights such as title, lease-
hold, and easements. The STDM attempts to be able to deal more generally with
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the relation between objects (that may be a parcel, construction work, or a natu-
ral asset), subjects (that may be a person, group of people, or groups of groups),
and the social tenure (including all kind of rights, restrictions and responsibili-
ties) that is established between the object and subject. Such a system, provided
as open source software, should be available as a tool for managing the range of
tenures found in informal settlement and be manageable for the local communi-
ties as well as public authorities.

8. Final Remarks

No nation can build land management institutions without thinking about inte-
gration of activities, policies, and approaches. Technology opportunities provide
additional motivation. Careful management of land related activities on the gro-
und are crucial for delivery of sustainability.

As stated in the introduction, Land Administration Systems are the basis for con-
ceptualizing rights, restrictions and responsibilities related to people, policies and
places. Property rights are normally concerned with ownership and tenure where-
as restrictions usually control use and activities on land. Responsibilities relate
more to a social, ethical commitment or attitude to environmental sustainability
and good husbandry.

Land administration systems, in principle, reflect the social relationship between
people and land recognized by any particular jurisdiction or state. Such a system
is not just a GIS. On the other hand, Land Administration Systems are not an
end in itself but facilitate the implementation of the land policies within the con-
text of a wider national land management framework. Land administration acti-
vities are, not just about technical or administrative processes. The activities are
basically political and reflect the accepted social concepts concerning people,
rights, and land objects with regard to land tenure, land markets, land taxation,
land-use control, land development, and environmental management.

Land administration systems therefore need high-level political support and re-
cognition.
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Potpora upravljanju zemljištem –
veliki globalni izazov za geodetsku struku

SA8ETAK. Racionalno upravljanje zemljištem kljuè je za postizanje odr<ivog razvo-
ja i za potporu globalnoj agendi, koja je dio Milenijskih ciljeva razvoja. Sustavi zem-
ljišne administracije temelj su za konceptualizaciju prava, ogranièenja i odgovorno-
sti povezanih uz ljude, politike i mjesta. Pravo vlasništva se obièno odnosi na vlas-
ništvo i posjed pri èemu se ogranièenja obilèno odnosi na korištenje i aktivnosti na
zamljištu. Odgovornosti se više odnose na društvena i etièka naèela i ponašanje u
skladu s odr<ivim razvojem okoliša marom dobrog gospodara. U ovom se èlanku da-
je prikaz znaèenja koncepta zemljišne administracije i pripadnih prava, ogranièenja
i odgovornosti u buduæoj prostorno-omoguæenoj vladi. Takoðer je prikazana uloga
FIG-a u izgradnji kapaciteta u uvom podruèju i ispunjenju ciljeva globalne agende.
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