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Abstract Land as a resource is fixed in supply but its demand for various uses is variable and on the increase as human
population keeps on increasing. This explains why efficient land administration is central to socio-economic development
of any nation. This paper presents an overview of Surveying and Mapping in sustainable land administration systems
vis-a-vis its relevance in socio-economic development of Nigeria. Therefore, a comprehensive discussion of the concept of
land administration systems was attempted, in view of this; a prototype land information system was developed. The
engineering and scientific applications of surveying and mapping in solving both human and socio-economic problems
were identified. In conclusion, the paper stressed the need to accord surveying the rightful place and priority in the national

development programme.
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1. Introduction

The basic theoretical framework for all land
administration systems in the world over is the delivery of
sustainable development; this forms the bottom line for:
economic, social and environmental development, as well
as good governance. This in no doubt is the basic
philosophy of the transformation agenda of the present
administration.  However, efficient socio-economic
development and good governance required judicious
planning, design and implementation, as well as rational use
of land and its resources [12]. Hence, the need for maps and
map substitutes is indispensable in this regards.
Furthermore, 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
restrictions usually control use and activities on land;
responsibilities relate more to a social, ethical commitment
or attitude to environmental sustainability and good
husbandry, [8].

The reform Agenda of the Federal Government of
Nigeria therefore, represent a vision for the future, where
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the contribution of the surveying community is central and
indispensable. This involves the provision of the relevant
geographic information in terms of mapping and databases
of the built and natural environment, and also providing
secure tenure systems, 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 are all key components
within the reform agenda of the Federal Republic of Nigeria.
Proper implementation of this vision requires the
development of a workable land information system or
National Spatial Data Infrastructure (NSDI). However, [15]
defined Information System as an efficient tool for
collection, storage and analysis of various kinds of data and
for decision-making. Spatial data are data that are
geographically referenced and interconnected. Spatial data
infrastructure (SDI) can therefore be defined as an
organized structure responsible for the collection/collation,
sharing, handling and organization of spatially referenced
data in such a format that enhances proper management,
manipulation, analysis, storage/retrieval and easy
accessibility of spatial information [21]. National spatial
data infrastructure (NSDI) is thus, very important for
planning and development of any country. It is often stated
that virtually 80% of man’s activities are spatial in nature
[18]. The need to place information pertaining to the
physical environment and the socio-economy in a
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geographical context pervades all human activities, [17];
these activities have been traditionally concerned with:

(1). The recording, monitoring, and planning of the
natural and artificial environments; (ii). Social
administration and (iii). Military applications.

Hence, the geospatial information system (GIS) is the
natural consequence of the synergism between the abiding
desire of the modern human society to model and plan the
environment, [17].

The main objectives of geospatial data infrastructure
According to Opaluwa, [21] are:

e To ensure the availability of spatial data to users at
the right time and in the format that enhances decision
making;

e To facilitates the development and use of spatial data
in a way that allows for effective data integration /
combination, and

e To eliminates the problem of duplication of efforts
by sister organizations in areas of data capture and
analysis.

GIS as a major tool for decision making has been widely
embraced in Nigeria since about a decade now, but its full
implementation have been hindered by lack of necessary
spatial data infrastructure such as the spatial reference
frame and the fundamental datasets (essential components
of SDI).

The most essential objective of SDI is to deliver
information that can fulfil the demands from users in the
whole society. The best way to evaluate the SDI is therefore
to look at the users and their use of the information. The
potential users of Land and Geographic information include
[5]:

» State organizations
» Municipalities

» Business world

» Citizens

A decisive condition for reaching the benefits is to use
the information and give potential users access to the
information. The benefits of an effective SDI enables; for
example to:

» Develop and monitor land markets

» Produce statistical data as a base for social and
economic development

» Facilitate land reforms

» Promote improvement of land, buildings and
infrastructural development

» Improve urban planning

» Guarantee ownership and security of tenure

» Be the basis for land and property taxation

» Provide security for credit and

» Reduce land disputes

According to Federation of International Surveyors [13]”,
a cadastre is normally a parcel-based and up-to-date land
information system containing a record of interests in land

(e.g. rights, restrictions and responsibilities). It usually
includes a geometric description of land parcels linked to
other records describing the nature of interests, the
ownership or control of other interests and often the value
of the parcel and its improvements.

This paper therefore, attempts a comprehensive overview
of the concept of land administration systems while the
engineering and scientific applications of surveying and
mapping in solving both human and socio-economic
problems were presented, the roles of Surveyors in the
successful implementation of the land reform programme of
the Federal Government of Nigeria were thus examined.

2. The Concept of Land Administration
Systems

The importance of establishing appropriate land
administration systems as a basis for generating economic
development, social coherence and environmental
sustainability has been recognized by the World Bank.
Security in land rights is seen as a basic element in this
process where land is increasingly seen as a key asset.
Property is not only economic asset; but securing property
rights provide a sense of identity and belonging that goes far
beyond and underpins the values of democracy and human
freedom. Historically, however, land rights evolved to give
incentives for maintaining soil fertility, making land-related
investments, and managing natural resources sustainably, [8].
The main rights are ownership and long term leasehold, these
rights are typically managed through the cadastral/land
registration systems developed over a period of time. Other
rights such as easements and mortgage are often included in
the registration systems.

Cadastral Systems are organized in different ways
throughout the world, especially with regard to the Land
Registration component. Basically, two types of systems can
be identified: the Deeds System and the Title System. The
differences between the two concepts relate to the cultural
development and judicial setting of the country [8, 23, 24].
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 relates to
the history of colonization [11, 24].

“Rights such as freehold and registered leasehold, and the
conventional cadastral and land registration systems, and
the way they are presently structured, cannot supply
security of tenure to the vast majority of the low income
groups and/or deal quickly enough with the scale of urban
problems [23, 24].
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Figure 1. World map of land registration systems (adapted from [7])

Ownership and long term leasehold are the most
important rights in land. The actual content of these rights
may vary between countries and jurisdictions. Rights to
land also include the rights of use. This right may be limited
through public land use regulations and restrictions,
sectorial land use provisions, and also various kind of
private land use regulations such as easements, covenants,
etc. [24]. Many land-use rights are therefore restrictions that
control the possible future use of the land. Land-use
planning and restrictions are becoming increasingly
important as a means to ensure effective management of
land, provide infrastructure and services, protect and
improve the urban and rural environment, prevent pollution,
and pursue sustainable development [23]. Planning and
regulation of land activities cut across tenures and the land
rights they support. Informal development may occur in
various forms such as squatting where vacant state owned
or private land is occupied and used illegally for housing or
any construction works without having formal permission
from the planning or building authorities. There is no
simple solution to the problems of preventing and legalising
informal development. The problems relate mainly to the
national level of economic wealth in combination with the
level of social and economic equity in society, while the
solutions relate to the level of consistent land policies, good
governance, and well established institutions [14]. Although
some occurrences of illegal development, such as in post
conflict situations, may be difficult to stop; many other
forms of illegal development could be significantly reduced
through government interventions supported by the citizens.
Underlying this intervention is the concept of integrated
land management as a fundamental means to support
sustainable development, and at the same time, prevent and
legalise informal development [9].

2.1. Land Management and Sustainability

The concept of sustainable development has proper
management of the environment as a key factor. According
to [22], “Sustainable development is a notion, a movement

and an approach which has developed into a global wave of
concern, study, political mobilization and organization
around the twin issues of Environmental protection and
Economic development”. Land management involves
distribution and management of a key asset (land) of any
society. For western democracies, with their highly geared
economies, land management is a key activity of both
government and the private sector. Land management, and
especially the central land administration component, aim to
deliver efficient land markets and effective management of
the use of the land in support of economic, social, and
environmental sustainability [14]. The land management
model as illustrated below (Figure 2) enhances the
understanding of the role of land administration functions
(land tenure, land value, land use, and land development) and
how land administration institutions relate to the historical
circumstances of a country and its policy decisions.

Land Administration Function
‘ Land Tenure, Land Value, Land

Land Information
Infrastructure

Land Policy

Framework Use, Land Development

Country Context
Institutional Arrangements

Figure 2. Land management Model (After [8])

Importantly, the model provides a framework to facilitate
the processes of integrating new needs into traditionally
organised systems without disturbing the fundamental
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



American Journal of Geographic Information System 2014, 3(2): 88-97 91

individual land parcels to the national level of policy
implementation. And the system includes all rights,
restrictions and responsibilities [7, 8, 9, 12].

2.2. Integrated Land-Use Management

Integrated land-use management is based on land policies
laid down in the overall land laws, including the cadastral
and land registration legislation as well as planning and
building legislation. These laws identify the institutional
principles and procedures for the areas of land and property
registration, land-use planning, and land development [12].
More specific land policies are laid down in the sectorial 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 permit procedures, information
policies, dispute handling, and so on [8]. The various areas
produce sectorial programmes that include the collection of
relevant information for decision making within each area.
These programmes feed into the comprehensive spatial
planning carried out at national, state/regional and local
levels. Importantly, a mature system of comprehensive
planning control needs to be based on appropriate and
updated land use data systems, especially the cadastral
register, the land book, the property valuation register, the
building and dwelling register, etc. These registers need to be
organized to form a network of integrated subsystems
connected to the cadastral and topographic maps to form a
national spatial data infrastructure for the natural and built
environment. In the land-use management system (the
planning control system) the various sectorial interests

should be balanced against the overall development
objectives for a given location and thereby form the basis for
regulation of future land-use through planning permissions,
building permits and sectorial 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 society. In principle it
can then be ensured that implementation will happen in
support of sustainable development (see Figure 3).

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
traditions and ways of good ethical behaviour. This relates to
what is accepted both legally and socially [14].

Therefore, the systems for managing the use of land vary
throughout the world according to historical development
and cultural traditions. These cultural dimensions determine
the social and ethical behaviour of people also in relation to
the way land can be hold and used within a given culture.
Systems of land tenure and land-use control therefore vary
throughout the world according to such cultural differences.
Social responsibilities of land owners have a long heritage in
Nigeria [4, 11]. In Germany, 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
management by building integrated information and
administration systems [8, 23]. Other regions in the world
such as Australia creates separate commodities out of land,
using the concept of “unbundling land rights”, and is then
adapting the land administration systems to accommodate
this trading of rights without any national approach [25].

* Regional

Overall Land Policies .
Planning

Sectoral Land Laws and

Policies

* Agriculture

* Environment

* Water Supply

* Housing

* Heritage

* Natural Resources

Land Use Management
and Local

* Construction Planning

Implementation
* Planning Permissions
* Building Permits
* Sectorial Land Use Permits

Spatial

Sectoral Programme

Implementation for Sustainable
Development

Figure 3.

Integrated land-use management for sustainable development (Source: [8])
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2.3. The Nigerian Cadastral Systems

In most countries, transfer of ownership of land is only
possible upon registration of such land with relevant
government authority. The property and the land registers
are public and everyone is free to access them. In Nigeria, the
Registry is organised [6] in three sections (Deeds, Titles and
Plans).

e The Deeds Registry is responsible for receiving and
storing all changes pertaining to interests in real property.

e The Title Registry provides a thorough check to .all
relevant documents before registration is allowed.

e The Office of Surveyor-General (SG) is responsible
for storing land records together with the plans showing
legal boundaries of each land parcel.

The Cadastre is considered as the official record of interest
in land, which is the legally recognized registration of the
quality, value and ownership of the land parcel [6].
According to the International Federation of Surveyors, “a
Cadastre is normally a parcel based up-to-date land

information system containing record of interests in land (e.g.

rights, restrictions and responsibilities)”. Furthermore, a
cadastre is a public land information system that supports the
public administration of land [11].

The failure of the Land Use Decree 1978 or Land Use Act
1980 has been detailed in [e.g. 2; 4, 16]. The causes of its
failure include vesting the land in the government and that
nobody must own more than half hectare land, whereas,
essential maps covering a State indicating the ownership of
each parcel of land are not available. Details that should be
on such maps should include parcel boundary, parcel size,
parcel ownership and sales history, parcel use and use history
and land status (lease, rent or freehold) [4].

The procedure for cadastre in Nigeria has always been by
keeping data in files and cards. The files are stored in the
land registry and subject to limited access [11]. They are
traced serially. This method 1is popularly called
“Conventional Paper File Record-Keeping”, that is analogue
method. Its problems include susceptibility to mistakes,
tracing a file can be difficult, accessing data in a file is
tedious, it is ineffective as it encourages fraud, omissions,
discrepancies and slowness. All these are eliminated with the
GIS approach, [3].

Amidst numerous models of cadastre system that have
existed in countries like Tanzania, Uganda, Britain, etc.
Nigerian land registration system is a very faithful copy of
Her majesty's Land Registry in London which had been in
existence since 1862 [11]. Its function was to provide a safe,
simple and economic system of land transfer in England and
Wales. The Registry was not founded to create a
general-purpose land information system for the public at
large, rather a system whereby the interests of individual or
corporate bodies owning land or legal interests of individual
or corporate bodies owning land or legal interests in land are
protected [3].

From the views of [1] and [10], the initial focus of land
registration in Nigeria was the protection of land use rights

and the establishment of security of tenure for users rather
than taxation. Several Land Registration Acts had existed in
Nigeria right from the pre-Independent era, these include;
Act No.36 of 1924, Cap.56 of 1959 of the Laws of Western
Nigeria, Land Instruments Registration Law Cap.72 of 1963
of the Laws of Eastern Nigeria [6]. The Acts prescribed that
all instruments for registration must contain sufficient
descriptions and plans of the affected land, and the plans
must be countersigned by the Surveyor-General of the
relevant State. The idea of land registration and adjudication
of title had not been new to the country; but the problem had
been that of decentralization and inefficiency, [3].

2.3.1. Defects of the Nigeria Cadastral System

According to [19], the defects of the current practice are as
follows:

1. The same information is entered and stored
repeatedly in different registers and documents thereby
making the work strenuous and monotonous.

2. The volumes of paper continue to grow, causing
increase in storage space and management costs.

3. As paper records are transported from one location to
another in response to demands from users, the rate of
wear and tear is enormous, resulting in risks to the
accuracy and availability of information.

4. Access to records requires physical retrieval and
reproduction, and land transactions can require weeks or
months to complete.

5. Linkage of data using common attribute data is not
easily done and there is no room for flexibility because the
data are in analogue (paper) format

6. Human errors cannot be easily checked.

The principal element of any modem cadastre is the digital
cadastral map, for it's a large view of geographic area and it
can be displayed and printed at different scales. Its major
advantage is to display the spatial relationships between land
objects. It is obviously organized into layers or themes
giving information about properties, buildings, land use and
population. On the other hand it must be a tool to describe the
location, the shape and the contents of each object [11].

Other documents required in electronic land registration
rely on encrypted digital signatures identifying the party
submitting the document for registration. Documents are
created and modified "on-line" on behalf of the vendor and
purchaser with a property's legal description and ownership
information retrieved from a centrally located land titles
database automatically inserted.

3. A Model Land Information Systems

In order to demonstrate the need for surveying and
mapping in sustainable Land administration in Nigeria, a
model Land Information System (LIS) was developed for
Oduoye Estate in Minna Niger State.

In doing this, the hard copy of the layout plan of the area
was obtained from Niger State Ministry of Land and
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Housing. Spatial (location) data were also collected; this
include the layout survey data showing the coordinate of the
corners of all the lots in the layout obtained from survey
Department of the Ministry, these data were acquired using a
Promark3 single frequency Global Positioning System (GPS)
receiver, while questionnaire was developed and
administered in the area to obtain the attribute data.

The layout map was scanned and georeferenced using the
coordinate of some selected corners of the parcels as
measured from the field using GPS (figure 4) also, using the
coordinates, the bearings and distances of the sides of each
lot were generated in AutoCAD 2010 software. The
georeferenced map was later exported to Arc view GIS 3.2a
software for vectorisation. The spatial and attribute (table 1)
database was then created and the query builder tool in Arc
view GIS was used to build the query based on different
scenario as needs demand (figures 5 and 6 respectively).

From the database created, about sixteen (16) different
information can be obtained at a glance, these include: name,
status, age, sex, occupation, state of origin and LGA of the
owner; also the area, tenure, value and use of the parcels as
well as building type, status and year of construction of the
building were component of the database. The access to this
information was made easy with the query building
capability; therefore, by just typing a question relating to any
of the information in the database, an automated response

Table 1.

93

will be displayed. This will to a large extent remove the
difficulty imposed by the analogue filing system and ease
decision making concerning land information management.
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4. Applications of Surveying in
Socioeconomic Development

The application of surveying in socio-economic
development of Nigeria cannot be over emphasized. This
stems from the fact that survey data or geoinformation forms
about 80% of the required information for development or
improvement of any physical infrastructure (be it road, dam,
bridge, rail line, port, or even housing development). Also,
the realization of the dreams of National Space Research and
Development Agency (NASRDA) will be farfetched if the
survey contents of the Centre for Remote Sensing and the
Centre for Geodesy and Geodynamics (CGG) are not well
articulated and properly implemented. These are aids to the
development and improvement of critical infrastructure as
indicated in the transformation agenda of the Federal

Republic of Nigeria.

Furthermore, the need for map and map related data for
farm planning and the use of GIS for Agricultural land
classification and selection speaks volumes on the relevance
of surveyors in the realization of national food security.
Detail applications of surveying and mapping according to
[20] are given in table 2 below.

LM: Line Maps: Which contains topographical, road,
utilities, boundary, administrative, etc. layers at various
scales

TM: Thematic Maps: Customised for specific purposes.
They include Geological, Land Use/Land Cover, Vegetation,
Mineral and Soil Maps etc. at various scales.

CM: Cadastral Maps: Contains Land Parcel, Identifier,
Ownership, Use etc.

Table 2. Some Sectorial Usage of Survey Information (After [20])

SECTORAL TYPICAL USAGE OF SURVEY INFORMATION DIGITAL
APPLICATION GEODATA REQD.
. Cultivation I tory, Vegetati Soil Study, River D d Irrigation. Land
Agriculture ultivation Inventory, Vegetation cover, Soil Study, River Dams, and lrrigation. Lan LM, TM.
use and crop yield monitoring, marine resources.
Forest mapping, Forest inventory, change detection, Forest development and timber
Forestry . ppIng v ry- & velop ™, LM.
production for export and domestic uses.
Political / Administration | International , InterState and LGA boundary demarcation, Constituency delimitation LM
. Roads and Airport Runway design, railway design, Aeronautic charts for navigation,
Transport and Aviation P unway £ way & serona vig LM
search and rescue operation, Traffic planning and monitoring
Petroleum Resources Oil and Gas exploration, Exploitation, distribution, marketing and monitoring. LM,TM
Geology and Soil Photo geology, Reconnaissance, soil study, soil mineral exploration, exploitation, LM.TM
minerals distribution, marketing, monitoring. ’
Planning Urban and regi~0nal planning, F,Trbar'l renewaI. and cl.lange s'tudies, feasibility studies, LM, TM, CM
land use mapping, land administration, location of industries
Risk zone mapping, Environmental inventory and monitoring, Desertification, flood
Environment and erosion monitoring, land degradation, environmental impact assessment, coastal LM, T™M
monitoring.
Security Defepce, Crime prevention and monitoring, Search and rescue operation, Vehicle LM
tracking.
Population Census Planning,. Enumeration areas, demographic studies and analysis LM
Tourism Road network maps and street guides, Tourist centres and Hotel location LM
Local Government Tgxation, Land use, New .t0.\>vn d'evelopment, Utility services, Tenement Rates, LM, CM
Licences, Boundary Administration, Road Maintenance. etc.
Epidemic location, prevention and forecasting, Facilities planning, Management and
Health Lo . LM
distribution, Orthopaedic measurements
Education Facilities planning, instruction/learning aids e.g. school atlases, location of Institution LM
Sports Development Facilities planning, development and management LM
Archaeology Geo-referencing of historical locations, research study, etc. LM
Finance Revenue generation, Customs and Immigration, Tax LM
Communication Distribution and location of communication lines and facilities, Distribution and LM
(NITEL, NIPOST) location of postal services, Road network services and coverage
Power distribution network location,, Facilities distribution ,Location and
PHA . . . LM
maintenance, Customer location and revenue collection.
Water Corporation Facilities disﬁibutign and location, Pipelin§ distribution, location and Management, LM
Customer enumeration and revenue collection
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It is worth saying that the most developed region of the
world is the most mapped region, unfortunately, in Nigeria
however; we have had several cases of state creation without
any serious effort made in the area of physical boundary
adjustment, thus communities that lived together before
suddenly became enemies due to cases of land disputes,
these bitterness and acrimonies could be attributed to the
insensitivity of Government to boundary issues, this
constitute one of the major causes of insecurity in Nigeria;
the solution to this lies in surveying and surveyors activities.
In addition, geospatial data can also be used to develop a GIS
that could enhance quick responses to crime cases by the
national security formations. These will contribute in no
small measure to the realization of national peace and
security which is a key issue to foreign investors.

5. Conclusions

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 is not
an end in itself but facilitate the implementation of the land
policies within the context of a wider national land
management framework. Land administration activities 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 recognition.

Thus, in this paper, the concept of land administration
systems has been discussed, while various applications of
surveying and mapping in solving both human and
socio-economic problems were presented; the roles of
Surveyors in the successful implementation of the
transformation agenda of the Federal Government of Nigeria
were thus examined, also a prototype land information
system was developed and it was observed that the need for
surveying and mapping is indispensable in sustainable land
administration/management. This is because they provide
the basic information required to create the GIS for land
management. Hence, it suffices to state that no nation can
build land management institutions without thinking about
integration of activities, policies, and approaches.
Technology opportunities provide additional motivation.
Careful management of land related activities on the ground
are crucial for delivery of sustainability. Therefore, there is
the need to accord surveying and mapping its rightful place
and priority in the national development programme.
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