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SUMMARY  

 

Despite the fact that cadastral surveys in Kenya started in 1903 most of the land records are still 

in paper form and operated manually. This system of manual record keeping and maintenance 

is slow, cumbersome, inefficient and time consuming during retrieval of information. 

In Kenya, as in most developing countries, it is difficult, time consuming and financially costly 

to identify what land is available, its ownership, rights therein and the conditions to its use and 

its value as compared to other parcels. Under such circumstances, necessary information is 

lacking, inadequate or contradictory. Therefore, the current systems cannot support legitimate 

and efficient transactions on land. 

The cadastre is in a constant state of change. Parcel information is in analogue form with paper 

maps and conventional land registers giving information on location, tenure, use, 

encumbrances, ownership and distribution of land. The classical cadastral system has become 

insufficient owing to the fact that land records have greatly increased in volumes, they are in 

paper form thus the process of storage, access and retrieval is a great challenge. 

Therefore, there is need to develop modern cadastral infrastructures that will facilitate efficient 

land and property markets, protect the land rights of all, and support long term sustainable 

development and land management.  The development of Land Information System (LIS) is a 

credible approach towards sound management of land and its resources.  A LIS creates a 

comprehensive data on land ownership, land use, land valuation, land taxation, land statistics 

and management. Such a system is easy to update, secure and facilitates quick retrieval of 

information. 
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1. INTRODUCTION 

 

Land is a very critical resource to the economic, social and cultural development of Kenya. 

Land was also a key reason for the struggle for independence and land issues remain politically 

sensitive and culturally complex (National Land Policy, 2009). Right from the pre-colonial 

period, land has been perceived as more than a piece of earth upon which one exercises his/her 

rights. In Kenya, land is viewed in many ways; as a factor of production, a show of economic 

status in the society, as well as cultural commodity owned by a community. These perceptions 

have made land a very emotive topic to many Kenyans. 

The formulation of the National Land policy has sought to address critical issues on land 

administration, access to land, and resolution of historical injustices on land, environmental 

degradation, proper land use systems and unplanned proliferation of informal settlements in the 

urban areas. It recognizes all forms of tenure in Kenya as well as fostering equal access to land 

for all Kenyans. It also seeks to keep an up to date inventory of all government and public land 

in the country. 

The policy has proposed the development of a Land Information Management System as a 

foundation upon which the policy will be implemented. Central to this development is the 

design, construction and maintenance of an up to date Land Information System (LIS). LIS is a 

computer based information system that enables input, management, analysis, output, and 

dissemination of spatially referenced, land parcel based data and information at mainly large 

mapping scale. It is a database that stores all land related datasets as generated or acquired in 

the pursuit of proper land management and administration. These datasets include the cadastral, 

topological and boundary information. 

A Land Information System, once developed, plays an important role in land registration, land 

use planning, land valuation and taxation, tracking of all government and public land as well 

providing concrete analysis of data for timely decision-making. 

The objective of the paper is to develop a Land Information System for New Taveta Town, in 

Taveta Sub-county. This involves developing a geo-database that incorporates both spatial and 

non-spatial attributes of the study area. 

The paper involves development of a prototype Land Information System for the New Taveta 

Town based on cadastral survey with cadastral parcel as the fundamental unit and plot number 

as the primary key. It is based on fixed boundary survey although it can be used for general 

boundary survey. It captures information as contained in FR 359/21, 492/178 and RIMs New 

Taveta Town sheet 1-8, a total of 5407 parcels are captured. The LIS database developed 

supports land search, land taxation, land transfer and land use planning.  
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2. MATERIALS AND METHODOLOGY 

 

2.1 Area of Study 

 

The project study area is the New Taveta Town in Taveta sub-county of Taita-Taveta County, 

Kenya.  

 

Fig 2.1 Area of study 

2.2 Data identification 

 

Two types of data was collected namely spatial data and non-spatial data. 

2.2.1 Spatial data 

Spatial data also known as geospatial data or geographic information refers to the data or 

information that identifies the geographic location of features and boundaries on Earth, such as 

natural or constructed features, oceans, and more. Spatial data is usually stored as coordinates 

and topology, and is data that can be mapped. This type of data is often accessed, manipulated 

or analyzed in a GIS environment. 

2.2.2 Non-Spatial data 

Non-spatial data also known as attribute or characteristic data refers to information that 

describes a geographic feature but do not have location information itself i.e. it is not directly 

related to a feature on the ground (it is independent of all geometric considerations). In GIS, 

this data is usually stored in tables and linked to the feature by a unique identifier. It includes 

parcel ownership data, encumbrances, land valuation and taxation data, land statistics, land use 

types, soil types and its characteristics and site data. A key element of this dataset is the unique 

identifier that provides the linkage mechanism to the main geographic dataset. 
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2.3 Methodological model overview 

 

The following flow-chart gives a summary of the methodology that will be employed in 

realizing the objectives of this study. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 2.2 Flow chart showing methodology overview 

 

2.4 Database design 

 

Database design is the process of identifying the data that will go into the GIS database and 

how it will be represented. The database forms the foundation of all activities that will be 

performed using the GIS, such as map creation, data retrieval and spatial analysis and modeling.  
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A good database design results in a well-constructed, functionally and operationally efficient 

database that: satisfies user requirements and objectives, contains all necessary data but no 

redundant data unless some is explicitly planned for and properly documented, has efficient 

data structures and retrieval mechanisms, supports maximum data sharing, accommodates 

different user views of the data and is easy to update and maintain (Mulaku, 1998).  

In summary, the process of database design consist of the following steps:  

1. Needs assessment 

2. Conceptual design 

3. Logical design 

4. Physical design 

5. Pilot implementation 

6. Full implementation 

7. Operational GIS database 

 

2.5 Joining and relating tables 

 

From the database design, the database is organized into multiple table/relation that can be split 

instead of one large table containing all the necessary fields. Having multiple tables prevents 

duplicating information in the database, because one stores the information only once in one 

table. When the information needed isn’t in a current table, one can link the two tables together. 

GIS allows one to associate records in one table with records in another table through a common 

field, known as primary key or primary identifier. These associations are made in several ways, 

including by joining or relating tables temporarily in ones map or by creating relationship 

classes in the geodatabase that maintain more permanent associations. For example, one can 

associate a table of parcel ownership information with the parcels layer, since they share a parcel 

ID field. 

When one joins two tables, the attributes from one are appended onto the other based on a 

common field to both. Relating tables defines a relationship between two tables-also based on 

a common field-but doesn’t append the attributes of one to the other; instead, one can access 

the related data when necessary. 

Joining a table of data to a layer is based on the value of a field that can be found in both tables. 

The name of the field does not have to be identical but the type of information must be the same. 

Hence, a string can only be joined to a string, text to a text and so on. In ArcMap, the join-

operation is performed by using the Join Data dialog box, accessed by right-clicking a layer. 

All join operations carried out in this project are based on one-to-one relationship between the 

layers attribute table and the table containing the information to be joined. 

On the other hand, relating tables simply defines a relationship between two tables. Unlike for 

the join, the associated data isn’t appended to the layers attribute table. Instead, one can access 

the related data when working with the layers attributes. For example, if one select a parcel, the 

user of the parcel can be found. Similarly, if one selects a user, the parcel can be found. 

Both operations facilitate the use of any additional fields to symbolize, label, query, or analyze 

the layers features. 
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2.6 Database Query 

 

To retrieve information from the database, SQL statements were used. SQL is a query language 

that enables data retrieval from relational databases. The syntax of SQL requires the 

specification of what attributes is to be retrieved, the relation involved, and any condition 

governing the retrieval. Such a condition is called a predicate. 

The results of the statement is a new drawing that is viewed in the database and also in the map 

face. However, the result are not stored in the database but used specifically for the purpose of 

visualization. One can prompt the software to save the query result. 

The basic components of the SQL statement: 

                                          Select:   <attribute name> 

                                          From:   <table names> 

                                          Where:  <condition to pick rows> 

 

 

3. RESULTS AND ANALYSIS 

 

3.1 Results of the digitization process 

 

 
         Fig 3.1 Digitization result 

Figure 3.1 above shows the results of the process of digitization of the RIM after it has been 

georeferenced with coordinates in UTM Arc Datum 1960 and transformed to coordinates in 

UTM WGS 84. This was done so that integration with data such as google earth map, which is 

in UTM WGS 84, is possible. A total of 5407 parcels were digitized. The parcel numbers were 

then entered in to each digitized parcel.  
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3.2 Results of the designed relational database 

 

Table 3.1 Parcels attribute table 

 
 

Table 3.1 shows the attributes of the table parcels in the relational database. The attributes of 

the table parcels include; Plot Number, User, Area in m2, Area in Hectares, Area in Acres and 

Encumbrances. 

 

Table 3.2 Plot ownership attribute table 

 

 
 

Table 3.2 shows the attributes of the table TAVETA_OWNERSHIP in the relational database. 

The attributes of the table TAVETA_OWNERSHIP include; Plot No, Owner name, owner ID, 

postal address, phone contact, tenure, tenure start date and tenure term. 

 

Table 3.3 Plot taxation attribute table 

 

 
 

Table 3.3 shows the attributes of the table TAVETA_TAXATION in the relational database. 

The attributes of the table TAVETA_TAXATION include; Plot no., stand premium, annual rent 

2010-2023, total annual rent, balance stand premium and total balance. 
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Table 3.4 Plot transfers attribute table 

 

 
 

Table 3.4 shows the attributes of the table TAVETA_TRANSFERS in the relational database. 

The attributes of the table TAVETA_TRANSFERS include; plot no, transfer from, transfer to, 

date of transfer and the amount. 

 

3.3 Discussion of the designed relational database 

 

The parcels attribute table, plot ownership attribute table, plot taxation attribute table and plot 

transfers attribute table have plot numbers as the common field. The tables can be joined or 

related using plot numbers as the unique identifier or primary key.  When tables are joined, the 

result is a new table with records in one table appended to another. The tables were designed to 

include data and information to satisfy the identified user needs in the user needs assessment 

step of database design. 

 

3.4 Search results 

 

In carrying out a search on a parcel of land in the New Taveta Town Land Information System, 

one has to provide copies of the title deed/certificate of lease of the parcel, photocopy of ID and 

Kenya Revenue Authority PIN no. of the person doing the search and fill in the requisite forms.  
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3.4.1 Search results plot no. 1500 

 

Figure 3.2 shows the search report on plot no. 1500.  

 

3.5 Discussion of search results 

 

The search reports generated on plot number 1500 has five sections. The five sections are; 

property section, proprietor section, encumbrance section, taxation section, and transfers 

section. The property section gives information on the plot number, the area of the plot in 

hectares and acres, the official user of the plot and the land tenure system. The proprietor section 

gives information on the name of the owner, the ID No. of the owner, postal address, phone 

number, date of tenure registration and the tenure term. The encumbrances section gives 

information on any encumbrances such as charge or caution on the property. The taxation 
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section gives information on the stand premium outstanding for the plot, the annual rent balance 

and the total balance due. The County Government use the taxation information to generate 

demand notices to plot owners having balances. The transfers section gives information on the 

date a plot transfer has taken place, the transfer from person A to person B and the amount 

registered as the purchase price. This gives information on stamp duty to be paid. At the bottom 

part of the search report there is a section for signature and official county government stamp, 

to show that the search is generated by the county government and also the date and time the 

search was generated from the database. The generated search report was compared with the 

classical search and it was found that the generated report gives more comprehensive 

information as compared to the classical search, which will be more beneficial to the users. 

 

3.6 Results Queries on the database 

 

SQL Query Statements were carried out on the database through query interface as shown in 

the results following pages. 

 

3.6.1 County Government Query, Taxation on the database 

 

The county government may want to find all plots that have a balance of more than or equal to 

Ksh. 200,000 so that they can send demand notices to the plot owners. The SQL statement to 

retrieve the information from the database will be: 

Select:    Plot numbers 

From:     Parcels 

Where:   Taveta Taxation Total Balance is greater than or equal to Ksh. 200,000. 

 

 
Fig 3.3 Query result taxation balance equal or greater than 200,000 
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Fig. 3.3 shows results of a query by the county government to find all plots that have a total 

balance of greater than or equal to Ksh.200, 000. A total of 93 plots have balances of Ksh.200, 

000 or more, the results are displayed on the map and the details of the ownership are shown in 

the attribute table. 

 

3.6.2 Surveyor’s Query,corner beacons on the database 

 

A surveyor may want to find the coordinates of the corner beacons of say plot 100, to carry out 

a due diligence for a potential investor who wants to purchase the plot. The SQL statement to 

retrieve the information from the database will be: 

Select:    Corner beacons 

From:     Corner beacons 

Where:   Plot number is equal to 100. 

 

 
Fig 3.4 Query result corner beacons of plot no. 100 

 

Fig 3.4 shows query results for a surveyor who wants to find out the corner beacons coordinates 

of plot no. 100. Plot No. 100 is highlighted on the map and the corner beacons coordinates are 

displayed in the attribute table. The coordinates are in UTM Datum WGS 84, the coordinates 

assist the surveyor in carrying out a survey on the property. 
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3.6.3 Investors query on the database 

 

A potential investor may want to purchase plots that are within a distance of 50 metres from 

the open air market. The open air market is selected on the map, and a query by location on 

the database stating the constraint plots within 50 metres of the selected feature. 

 

 
Fig 3.5 Query result plots within 50 metres of the open air market 

Fig. 3.5 shows results of a query by a potential investor who wants to find all plots that are 

within 50 metres of the open air market. There are 27 plots that are within 50 metres of the open 

air market, which is highlighted in light blue colour on the map. The Ownership details of the 

27 plots is also displayed in the attribute table. 

 

3.7 Discussion Query Results 

 

In the database design process the first step involved the external modelling also referred to as 

a ‘user needs assessment’. The potential users of the database were determined, their 

information needs and the data that is required to satisfy those needs. The users of the LIS 

identified included the County Government of Taita-Taveta, land owners, surveyors, planners, 

valuers, potential investors, financial institutions, land brokers and the real estate companies. 

The different users of the database have different data and information needs.  The information 

needs of a surveyor for example is information on plot numbers, plot area, coordinates and 

control points near the area of interest. The surveyors query on the database returns result on 

coordinates of the plot of interest and controls near the plot of interest. The investors query on 

the database returns results of plots within a distance of 50 metres from the open air market and 

the same result is also displayed on the map. The displayed result will enable potential investor 

A Prototype Land Information System: Case Study of New Taveta Town in Kenya (12040)

Hussein Jattani and Sammy Musyoka (Kenya)

FIG Working Week 2023

Protecting Our World, Conquering New Frontiers 

Orlando, Florida, USA, 28 May–1 June 2023



 

to identify the plots to purchase for investment. The County Government query on the database 

returns results of plots whose total balance is greater than or equal to Ksh. 200,000 which is 

also displayed on the map. The result enables the County Government to identify the plots with 

the stated balance and to send out demand notices. 

The database can be queried for other information requirements of the users of the database by 

putting different constraints and query inputs. 

 

 

4. CONCLUSIONS AND RECOMENDATION 

 

4.1 Conclusion 

 

The primary objective of this study was to develop a Land Information System for the New 

Taveta Town. It can therefore be concluded that in this project: 

i. Suitable spatial and non-spatial attributes about the land parcels in the New Taveta 

Town for inclusion in the database have been developed. 

ii. Retrieval of information on registered land to support operations such as search, transfer, 

valuation has been demonstrated and how LIS streamlines the procedure there in. 

iii. Cadastral record that is complete, up to date, and reliable has been compiled. 

iv. Implementation and functioning of the database operation in the study area has been 

demonstrated. 

In the introduction the shortcomings of manual record keeping were highlighted as well as the 

growing need for a computerized LIS as put forward in the National Land Policy. The search 

results from the LIS was compared against the classical search from the ministry of lands, 

housing and urban development, the results showed that the search is sufficient in support of 

land transactions in the town. Input from professionals such as lawyers, planners, valuers and 

surveyors was obtained on information they required from a computerized LIS. Audits were 

carried out to determine whether the system provides the required information. From the audits 

it was found that the New Taveta Town Land Information provides the information required by 

the professionals. 

The results of the study has shown the importance of acquiring a computerized LIS for the New 

Taveta Town. 

 

4.2 Recommendations 

 

From the results obtained from the study, it is recommend that: 

i) Data on utilities such as power from Kenya Power, Water and Sewerage from Taveta 

Voi Water and Sewerage Company Ltd be included in the LIS to add more value. 

ii) Design of a program to link the payment system used by the County Government-

LAIFMS (Local Authority Information and Financial Management System) to the 
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New Taveta Town LIS so that information on taxation can be updated in real time 

as payments are being made. 

iii) The LIS to be web based, where it can be accessed online without the need to get to 

Taveta Town to be able to use the system. 

iv) Data on developments in the town to be included in the database to enable the county 

Government to approve and monitor the development as they take place. 

v) Security of the database to be enhanced through combination of security measures 

from 4 layers of security control i.e. hardware/software/data security systems, 

physical security, administrative controls and laws relating to data security and 

privacy. 
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