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AFRIGIST

Vision: To bea leadingInstitution

of Excellenceproviding one-stop

solution for quality geospatial

science training, education and

research to generate critical

capacity for sustainable

developmentin Africa.

Mission: To contribute to rapid

sustainable developmentof member

states in particular and Africa in

general, through the developmentof

critical capacityfor timelydeliveryand

responsible use of appropriate

geospatialinformation
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Membership: Benin(1), Burkina(2), 

Cameroon(3), Ghana(4), Mali(5), Niger(6), 

Nigeria(7) and Senegal(8)

The membership is open to 

all African countries

Establishedin 1972 under the auspicesof the UNECAas an educationalάƻƴŜ-ǎǘƻǇέ
solution institution that trains highly skilled manpower, and conducts research in
geospatialinformationscienceandtechnology,andits applications.



Programmes Duration
Á Technologist Diploma(TD) in Geospatial information production and 

management.                 (French and English)

18 months

Á Postgraduate Diploma(PGD) in Geospatial information Production and 

Management (Specialisation: Remote Sensing, Photogrammetry, Geographic 

Information Science)        (French and English)

12 months

Á Professional Master (PM) in Geospatial information Production and 

Management.(Specialization: Remote Sensing, Photogrammetry, Geographic 

Information Systems) (French and English)

12 months

Á Master in Geo-information Technology (MGIT ) in collaboration with Federal 

University of Technology Akure (FUTA) (English)

24 months

Á Master of Sciencein Geo-information Science (M Sc. GIS) in collaboration 

with University of Abomey Calavi. (French)

24 months 

Á Professional Master in Geospatial Information Science and Land 

Administration  (French and English)

12 months

Á Masters of Science (MSc.) in Geospatial Information Production and 

Management (English and French )

24 months

Á PhD in Geospatial Information Science and Technology, and Sustainable 

Development in collaboration with University of Abomey Calavi. (French and 

English)

3 ï4 years

Education, Capacity Building



Education, Capacity Building

Proposed programmes

ÅMSc/PhD in Geodetic Science 

ÅMSc/PhD in Hydrography and Marine Science

Availability of short term/customized courses (2 to 6 
weeks)



INTRODUCTION

ÅTax is a major source of government revenue all over the
world.

ÅThe government uses tax proceeds
Åto render its traditional functions, such as the provision of public goods,

maintenance of law and order, defense against external aggression, and
regulation of trade and business to ensure social and economic
maintenance (Azubike, 2009).

ÅA tax system offers itself as one of the most effective
means of mobilizing a nationôsinternal resources and it
lends itself to creating an environment conducive to the
promotion of economic development.

ïThus, it is evident that a good tax structure plays multiple roles in
the process of economic development of any nation



ÅCurrently, Property Tax details are without geospatial

information in some African nations.

ÅThe officials are unable to collect the Property Tax

efficiently and hence fall short of the budget estimate

year after year.

ÅIf the tax details are maintained electronically and geo-

spatially, the efficiency of tax collection can be improved.

ÅDue to a lack of total transparency and other factors,

spatial dimensions of all the structures are not effectively

maintained hence the need for a Web-GIS environment.

INTRODUCTION



ÅThis research seeks to answer the following

questions:

ÅDo residents in the study area pay property tax?

ÅIs there a spatial property geodatabase in the study

area?

ÅIs there any designed property tax mobile application?

INTRODUCTION



AIM AND OBJECTIVES

ÅThe aim of the researchis to developa GIS real-time cloud-

basedmunicipal tax information systemto enhanceregular

re-inspectionandmanagementof the tax baseusinga partof

Lagos State as a study area. It is a purely academicand

researchexercise

ÅSpecifically:

ïanalyzethe tax situation of thestudyarea,

ïcreatea spatialPropertygeodatabaseof the studyarea,

ïdesignand implementa propertytax mobileApplication,

ïcreate an online dashboard for tracking property tax

collectionand tax evaders.



STUDY AREA

Å The study area is

bounded by Latitudes

60 36' N and 6038' N

and Longitudes30 40'

E and 30 42' 30òE.

Å Situatedat the North-

westernpart of Lagos

State University Ojo

(along the Badagri

Expressway) bounded

on the north and east

by OgunState.

Thestudyareafalls within theCoastalSwampandLagoongeomorphicunit and

is generallylow-lying with elevationvarying from 1 m to 8 m abovethe sea

level.



METHODOLOGY
ÅData typesand sources

ïThesourcesof dataareprimaryandsecondarydata.

ÅThe primary source involves interviewing with the use

questionnaire,to collate the property information in the study

area.

ÅA drone is been deployed to ascertainfeaturesand for the

purposeof gettinga high-resolutionimageof the studyareafor

delineationanddatabasecreation.

ÅThe secondarydataareancillary datalike population,topo map

andthemasterplanof thestudyareacollectedfrom thevarious

agenciesin thestate.



Primary Data types and sources
S/N DATA TYPE DATA

SOURCE/DEVICE

SPECIFICATIONS PURPOSE

1 Coordinate
Points

GPS Garmin,etrex10
3m accuracy

To capture
coordinate points
of the studyarea

2 High-
Resolution
Image

Phantom 4 DJI
Drone

Depends on flight
height

To capture high-
resolution Image
to extract
building
Footprints of the
studyarea

3 Survey Collector for 
ArcGIS, Survey123 
(HandHeld
Devices)

Mobile Devices To gather Vital
information
about Features
on Ground



DATATYPE SOURCE SCALE OBJECTIVES

TopoMap OSGOF 1:50000 Administrative
Boundary

Master Plan Lagos State
PlanningUnit

To validate
land use
information

PopulationData Nigerian
Population
Commission
Board

N/A To ascertain
the population
of the study
area

Secondary Data types and sources



ÅCollectorfor ArcGIS

ÅOperationalDashboardfor ArcGIS

ÅWeb App Builder for ArcGIS(AppStudiofor
ArcGIS,Qt CreatorAndroidStudio)

ÅArcMap10.7.1

ÅWindow10OperatingSystem

Software Used



TECHNIQUES OF DATA PROCESSING

Å Identification and Delineationof properties within the study areaof taxation

ï Reconnaissancesurveywasdoneto identify buildingsandstructuresaswell asland

uselandcoverparameters

ï The UAV was flown acrossthe parcelsin the study area: SeveralGroundControl

Points(GCPs)wererecognizedof which it wasusedto settheflight plan.

ï Imagesderivedfrom thedronearemosaickedusingDJI GSPro,PIX4D Mapperand

Agisoft Photo-Scansoftware,andthenexportedto ArcGIS 10.7 wheretheBuildings

aredelineated.

ïWell-placedcontrol points were usedto define the location using map coordinates

from the deferentialGPS which was used to georeferencethe drone image, for

preciseaccuracyandmeasurementsof theimageonArcMap 10.7,

ï The image was then aligned and projectedto CoordinateSystem: WGS 84 UTM

zone31N, Projection: TransverseMercator. Datum: WGS1984.

Analysis of the tax situation of the study area



Å Each Delineatedfeaturesare

updatedvia the attributetable

on ArcGIS 10.7 thereby

creatinga geodatabasefor all

parcels including information

of individuals or occupants

usingthatparcelof Land.

Å A questionnairewas designed

with the use of ArcGIS

Survey123 which collected

data on the go and sent such

datato theonlinedatabase

Å The drone data is then

matchedwith a questionnaire

(location-based) based on

parcels and properties found

in the study areato ascertain

featuresthatwould betaxed.

TECHNIQUES OF DATA PROCESSING

Analysis of the tax situation of the study area



Flow chart for analyzing the tax situation



Spatial property Geodatabase of the study area

TECHNIQUES OF DATA PROCESSING

ÅCreationof a GeodatabaseòusingArcMap10.7

ÅThe spatialpropertygeodatabasewascreatedfrom the dronedata

andtheuseof ArcGIS survey123.

ÅThe drone data is convertedinto vector data by digitizing the

orthorectified drone image, then data gotten for questionnaires

werenowcomputedusingArcGIS 10.7.

ÅThese computed data are further processed into ArcGIS

geodatabaseas they are linked with the storingof all information

such as parcel ID, names and information of taxpayers,

informationabouttheir properties,etc. All thesedata would be embedded

properly into the geodatabasesothat it could be queried at any time



Flow chart for spatial property Geodatabase of 

the study area



Design and implementation of a property tax management 

mobile application

Å The propertytax managementmobile applicationwasdesignedusing App Studio

for ArcGISalongsideAndroidStudiofor thefinalizationof theapplication.

Å Theapplicationis designedusingjavaandPythonProgramminglanguagefor query

purposes



Creation of an online dashboard for tracking property tax 

collection and tax evaders

Å The Online dashboard for
tracking property tax collection
and evaders is designed and
developedwith theuseof ArcGIS
OperationalDashboard.

Å This capability is hostedon the
cloud as data from the mobile
application are synchronizedin
real-time with thedashboard.

Å The dashboardconnects to the
mobile application and other
sources of data to display
information as charts maps and
figuresin real-time.



ANALYSIS OF THE TAX SITUATION OF 

THE STUDY AREA

Å From the drone

image, there are

properties that are

built on everyplot of

landsof which some

are:

ïcompleted,

ïuncompleted,

ïAbandoned.



260 properties that were been mapped, 233 buildings covering 86% of the

total properties mappedwere in goodcondition, while 20 buildings had a fair

condition with 8% and 17buildings had 6% which were in a poor state

Building Condition of the Study area



LAND USE TYPE IN THE STUDY AREA

ÅThe study area 

is majorly a 

residential area 

accounting for

ïResidential: 

208 parcels, 

ïMixed: 29

ï Abandoned:14 

and

ïCommercial: 9 

parcels 
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PARCEL CONDITION OF THE STUDY AREA

241 parcels are developed,14 parcels are under construction while 5 parcels are

underdeveloped. With thesestatistics, the study area is seenasan area with huge

potential for property tax incomerevenue



TAX PAYMENT STATUS OF THE STUDY AREA

From the result of

the survey, it was

discovered that

only a handfulpaid

tax out of the 260

parcels that were

mapped

35%

65%

Tax status
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SPATIAL PROPERTY GEODATABASE

The spatial property geodatabasewas first developedon Microsoft Accessand

then connectedwith the ArcGIS platform . The Entity relation betweentables

wasconnectedand generated



Attribute geodatabase of the study area

Å Thedatabaseis populatedaccordinglyfrom thefield dataderivedthroughthe

survey. A total of 260parcelswereregisteredinto thegeodatabasewith fields

basedoninformationôsneededfrom theparcel


