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Land is the 
worlds most 

important 
resource 

because it is…

• Where we live

• Where most of our food is produced

• What provides security

• Where we generate capital

• What drives micro and macro economic growth

• What underlies SDG’s

• Where we have fun

• ….



There is a need 
for a land 

administration 
system because 

of…

• Insecure land rights

• Complex land tenure system within jurisdictions

• Uncontrolled land use

• Systematic land grabbing

• Uncontrolled urban expansion and densification

• Constrains in economic development

• Impacts from climate change

• Inaccessibility to hidden capital from land market

• Lack of awareness about the land



Land Administration

Building a Geospatial Infrastructure

Land
Valuation

Land 
Use

Land 
Development

Land 
Market

Geospatial Infrastructure
 for Land Information

• Surveying

• Cadaster

• Addressing

• Titling

• Right of way

• Conveyance

• Consolidation

• Mass Appraisals

• Appraisals

• Valuation

• Tax Mapping

• Permitting

• Inspection

• Transactions

• Land Use Planning

• Real Estate Development

• Permitting

• Inspection

• Transactions

• Planning

• Financing

• Insurance

• Real Estate Transaction

• Mortgage – Property information/location

• Insurance – Property Premium

• Property Rental

• Permitting

Land
Tenure



A conceptual 
model for a 
nation-wide 

land 
administration 

system
Government  buildings, 
networks, and switches

Hardware / 
Virtualization

Enterprise software

Other business software

Services and 
applications

Business workflows

Data models

Services and applications 
(desktop, web, mobile – 
anywhere, any device, 
anytime)



However, reality 
is somewhat 

different…



One way to 
start



For this to work 
the key is… L

e
a
d
e
r
s
h
ip

• Program sponsor and champion
• Change management leadership

• Continuous 
communications both 
internally and externally

• Mitigate resistance
• Sustainability strategy
• Capacity building

• Vision to execution plan
• Risk mitigation
• Etc.



What this 
could look 

like?

Geospatial Operations

Data Editing
Data Capture

Data Analysis &
Visualization

Cadastre

Business Processes

Registry

Valuation

Planning

Permitting

Field 
collection

Land Administration

Data sharing & 
Collaboration

Monitoring

Real Estate

Administration

Applications

Data



Urban Cadastre Case Studies

Luanda, Angola

Jakarta, Indonesia



Luanda, Angola:  

Fit for Purpose Urban Cadastre and Property Registration

Main Challenges

• Map more than 450,000 urban parcel 

boundaries to be mapped

• Need to register 100,000 properties

• Implement a registration system

• Implement a cadaster system

• Amend legal framework

• Training and capacity building needed

• No cadaster and cadaster system

• Insufficient accuracy of mapping infrastructure

• Only 50,000 existing registrations in Luanda

• More than 8 million people (est.) in Luanda

• Land and properties are expensive (Luanda)

• Insufficient legal framework



Approach

• Fit for Purpose approach

• As-Built & Imagery based

• Accurate (<1:500) & Detailed photogrammetric 

mapping

• Use of historical data, maps and documents 

(wherever exists)

• Modern and easy to use equipment and software

• Adjust legal framework

• Training, knowledge transfer & long-term 

technical assistance



Geodetic
Network

• Rehabilitation of the national 

geodetic network

• Establishment of a geodetic 

network of control points

• High accuracy ground control 

points ~ 1cm

• Critical for assuring high accuracy 

cadaster



Photogrammetry infrastructure

Aerial Survey

• Luanda 3000 Km2

• 38 additional cities  ~2200 Km2

• Resolutions: 5cm - 7.5cm GSD

• Accuracy <1:500

Drone Survey

• Area: 28 cities ~500Km2 

• Resolutions: 3-4 cm GSD

• Accuracy: 1:250

• Easy to operate & fly under clouds



Stereo Mapping (3D)

As Built Mapping

GIS & Cartography infrastructure -
3D Photogrammetric mapping

5,000,000 features   2,000,000 buildings



Angola:  Results

•Results | Return on Investment

A d d r e s s  S u r v e y

70 SqKm 

S t r e e t  V i e w

6400 Km 

P r o p e r t y  R e g i s t r a t i o n

100,000 

C a d a s t e r  S y s t e m

1 

L a w  L e g i s l a t i o n

7 

U r b a n  C a d a s t e r

450,000 Parcels 

U r b a n  P l a n s

25 Cities 

P r o p e r t y  
R e g i s t r a t i o n  S y s t e m

1 

D i g i t a l  m a p p i n g

400 SqKm 

A e r i a l  a n d  d r o n e  
S u r v e y  

6200 SqKm 

S c a n n e d  a n d  
D i g i t i z e d

2.4M Documents 



Jakarta, Indonesia:  “Cadastre for Everyone”
Roadmap:



Jakarta Context



View of the Implemented System: Land Tenure



View of the Implemented System: Cadastre Infrastructure



View of the Implemented System:  Land Value



Project Impacts

https://storymaps.arcgis.com/stories/a6c92741e46046c08e3fc4bf96a14d89

https://storymaps.arcgis.com/stories/a6c92741e46046c08e3fc4bf96a14d89


Some 
resources to 

start with

Esri Living Atlas

IGIF

Templates and best practices

Esri academy



Thank you

System of systems

Chris Fowler
cfowler@esri.com
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