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This is the story of a woman from Africa

and her fight for survival in the African jungle of spatial information.and her fight for survival in the African jungle of spatial information.

The scene is set in the city fondly known as 

Egoli, the City of Gold, at the southern tip of the continent.

The presentation is dedicated to all Geo-Scientists who have experienced

the pains and delights of 

spatial information management.
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Chapter 1

Setting the Scene
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BACKGROUND

City facts

• Johannesburg is larger than London, Sydney and New York, it covers 

1644 km2

• It will take you 4 days to walk from the southern tip of Johannesburg to the 

central business district.

• Johannesburg is a City of disparities.  
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• Johannesburg is a City of disparities.  

• Of the more than 1 million households some

33% are estimated to be housed in

informal settlements or in backyard shacks.  

• Around 29% (over 1 million) of the City’s

residents live in Soweto. 

• Nelson Mandela started his career in Soweto

and has been the City’s most loved and celebrated citizen. 

We bid farewell to him on 6 December 2013. 



• Area = 1644 km2

• Stands (properties) = ± 850 000 

• Total population = 4 434 827 

• Formal Households = 1 173 555

• Informal Households = 261 294

BACKGROUND

City facts
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Rate of change in the City per annum

• Townships = ± 240

• Subdivisions = ± 265

• Consolidations = ± 240

• Rezonings = ± 750

• Consent uses = ± 3 000

• Title Deeds = ± 495 000 

• Street addresses = ± 8 000 



Municipal Elections
18 May 2011

BACKGROUND

Municipal elections
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New Mayor …
Accountability

BACKGROUND

New Mayor appointed
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JOHANNESBURG July 23 Sapa | 23 July, 2012 14:19

Only five percent of municipalities obtained clean audit reports in the financial year 
2011/2012, the auditor-general revealed on Monday.

However, Auditor-General Terence Nombembe said he was excited by the fact that six new 
municipalities had joined the clean audit category, taking the number to 13.
The municipalities with clean audits were in KwaZulu-Natal, Limpopo, Mpumalanga, and the 
Western Cape.

BACKGROUND

Clean Audits
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Western Cape.
None of the municipalities in the Eastern Cape, Free State, Gauteng, Northern Cape and North 
West received clean audit reports.
But Nombembe said almost half (45 percent) obtained unqualified audit reports but with 
concerns.
These municipalities received unqualified reports after corrections during the audit process.
Among the issues identified as a challenge were procurement, service delivery, and errors 
in financial information.
None of the country's metros received clean audits while 13 percent of municipalities did not 
submit financial statements in time for auditing.
There are currently 343 municipalities in the country.
Nombembe commended municipalities who were putting in an effort to obtain clean audit 
statements.
"They are moving forward towards the clean audit space by consistently committing to take 
ownership of municipal performance practices, insisting on adequately qualified staff and 
effective performance management practices,'' said Nombembe.



BACKGROUND

Accountability allocated
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“Specific Accountability for the 
resolution of…”

… means that the obligation has been 
placed solely on your shoulders to 
resolve the issues which have been 
allocated to you …



Item 1 Properties in existence but not on LIS
Item 2 Deeds ownership data 
processed on LIS

BACKGROUND

Accountability allocated
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BACKGROUND

Performance management scorecard
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Performance scorecard:
Clean audit report



Changes in the City: New organisational structure

Fixed Term Contract employees:

•Review of Role Descriptions

BACKGROUND

New organisational structure
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•Review of Role Descriptions

•Grading

•Advertise posts

•Apply for positions

•Recruitment process

•Appointments



BACKGROUND

New organisational structure
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Chapter 2

So you think you can count?
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CITY OF JOHANNESBURG

Audits and Accountants
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CITY OF JOHANNESBURG

Balance Sheet
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CITY OF JOHANNESBURG

Balance Sheet
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Chapter 3

I can feel it
… close to home!
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LAND INFORMATION SYSTEM

Financial impact
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Deeds

Ownership
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LAND INFORMATION SYSTEM

Property Value Chain
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DAS

Valuations

Deeds

GIS

LAND INFORMATION SYSTEM

One source of property information
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Billing

Land Information System



LAND INFORMATION SYSTEM

LIS Database view (high level)
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LAND INFORMATION SYSTEM

Workflow: Township establishment
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LAND INFORMATION SYSTEM

LIS Workflow: Township establishment
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Deeds DeedsDeeds

LAND INFORMATION SYSTEM

Old operating model
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Valuations VenusGIS



SAP (Revenue/CRM)Deeds LIS (Master)

LAND INFORMATION SYSTEM

New operating model
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No duplication!

No mismatch!



LAND INFORMATION SYSTEM

External data source: weekly Deeds files
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LAND INFORMATION SYSTEM

Processes: data cleansing and reconciles

100% pure and 
accounted for
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External 

data 

sources

Another process!
… reconcile

LAND INFORMATION SYSTEM

Processes: data cleansing and reconciles

29 Data Flow Direction



Chapter 4

At the crossroads
… time for change
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Differentiators

Technology

20% Data

30%

Should be doing?

PeopleProcess

24%

Technology

30%
Data

46%

Ingredients for success

DATA, PROCESSES, PEOPLE AND TECHNOLOGY

Municipal opinion poll
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People

17%

Process

33%

0%24%

Data

21%

Process

13%

Technology

25%

People

41%



Chapter 4

At the crossroads
… time for change
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Most important – not to be underestimated

• Change management

CHANGE

People
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• Identify stakeholders

• Understand impact of what I do (bigger 
picture) 

• Motivation, Build teams, Skills transfer



CHANGE: PEOPLE

Introspection

Pressure vs Performance
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Danger zone

Pressure vs Performance



CORPORATE 
GEO-INFORMATICS

DEVELOPMENT PLANNING

CHANGE: PEOPLE

Stakeholders: CGIS
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PROJECTS
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- PROJECTS
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Registered Owners / 
(Billable Customers)

Info

Services / 
Products

Requests 

• COJ departments

– CGIS

– Development Management

– Valuations

– Building Control (Planning)

– Customer Liaison 

– Housing

CHANGE: PEOPLE

Stakeholders: Property Value Chain and LIS
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Geographic Information
Systems

Development
Management

Valuations

Rates  & 
Taxes

Manage PVC
Information

Manage Ext. 
Customers

Revenue

Customer Management

Effect PVC

Mandate

UAC’s

Surveyor
General

Deeds Office

P
V

C Internal Customers

External 
Supplier

Requests 
for Services 
/ Products

Housing / 
JPC

Province

– Housing

– Rates and Taxes

– Revenue

• MOEs

– Water, Roads, JPC, Pikitup, Power

• External

– Provincial Housing (LFTE)

– Surveyor General

– Registrar of Deeds and Deeds Registries



The Change Equation
Richard Beckhard and Rubin Harris, 1977

For change to happen successfully, the following statement must be true:

Dissatisfaction x Desirability x Practicality > Resistance to Change

CHANGE: PEOPLE

Stakeholder challenges
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If one element is missing (0), the whole side of the equation = 0

Dissatisfaction
• Feel dissatisfied with the current situation 

Desirability
• Proposed solution must be attractive, understand what it is, clear vision of what things will 

be like after the change 

Practicality
• Convinced that the change is realistic and executable 



CHANGE: PEOPLE

Stakeholder motivation: Common values
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Chapter 4

At the crossroads
… time for change
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• Data governance - manage data at all 
levels

• Data custodians – clear roles and 

CHANGE

Data
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• Data custodians – clear roles and 
responsibilities

• Data quality verification, monitoring 
and reporting



CHANGE: DATA

Data governance
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CHANGE: DATA

Data matrix: roles and responsibilities
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CHANGE: DATA

Spatial verifications: Cadastral capture 
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CHANGE: DATA

Spatial monitoring and reporting: Registered properties
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CHANGE: DATA

Monitoring: Audit trails
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Chapter 4

At the crossroads
… time for change
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Business processes

• Identify gaps and prioritise

• Manage processes and impact within 

CHANGE

Processes
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• Manage processes and impact within 
and between value chains 

• Apply City standards

• Reconcile between databases

• Data cleansing



CHANGE: PROCESSES

Identify gaps and priorities
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CHANGE: PROCESSES

Assess impact of processes between value chains
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Town 
Planning & 

CGIS

Valuations
Rates and 

MOEs

Customer 
Care 

Collections

Revenue



26 Digit Code

T 0 J R 0 5 6 6 0 1 3 0 0 0 0 1 2 0 3 0 0 0 0 0 0 0

CHANGE: PROCESSES

Standards: Property identifier code for all City systems
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SG Office Code (1)

Registration division (3)

Township code (4)

Township extension (3)

Stand number (8)

Portion (5)

Remainder (2)
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CHANGE: PROCESSES

Data cleansing: GIS, Deeds, Valuations, Billing
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CHANGE: PROCESSES

Data cleansing: LIS vs Billing (SAP)
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CHANGE: PROCESSES

Data matrix: LIS SDE database

53 CGIS.LIS.SP_PROPERTY (LIS_SDE_PRD 168.89.250.42)



CHANGE: PROCESSES

Data matrix: LIS ECD database

54 LIS_PROD.LIS.SP_PROPERTY (LIS_ECD_PRD 168.89.250.41)



Chapter 4

At the crossroads
… time for change
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Integrated, enterprise system

• Minimise system interfaces

CHANGE

Technology
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•

• Partnership between business and IT

• Integrated procurement procedures for 
system maintenance, development and 
support



1. Silo

2. Partial 
Integration

�Departments and 

datasets are working 

�Connected (linked) 

but not fully 

integrated across the 

entire PVC.

3. LIS 
Management 
Framework

�Integrated 

framework for all PVC 

components.  Base 

framework created for 

extension and 
On the road to LIS maturity

CHANGE: TECHNOLOGY

Data matrix: LIS SDE database
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• Workflow Automation established for increased 

organization interaction

• Data sharing between PVC departments  resulting in 

Data Replication and synchronisation issues

• Standard data capture methods (Property ID) by some 

systems ensure data linkage between systems

• GIS Identified as Property Master

datasets are working 

in isolation with 

manual form based 

interaction

entire PVC.

Evolution Path for COJ LIS

• Each department contains and maintains their own 

property data set 

• Process delays and communication gaps

• No Single Interaction point for Customers for all 

property related services

• The City cannot provide an audit proof property 

register for all its systems.

• Single Property Master dataset that eliminates the need 

for data synchronization

• Enterprise Workflow established that manages PVC 

processes

• Defined Application Program interface for standard and 

managed system interaction

• Defined standards and management of PVC data and 

processes.

extension and 

enhancement



CHANGE: TECHNOLOGY

One integrated IT solution
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Source: KPMG for COJ



Chapter 5

SI Management
Facts vs Fiction
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FICTION

1. SI management is a one-man show

2. It is data management

3. It is an operational matter and each department/section can deal with it in 
isolation

4. The recipe is the same for every organisation - One model fits all

5. It is a once-off exercise

SPATIAL INFORMATION MANAGEMENT

Top 5 Facts vs Fiction
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FACT

1. SI management is a team effort, with a strong people’s network 

2. It is an integrated approach that includes data, people, processes and 
technology

3. Effective SI management cuts across organisational boundaries and requires 
top management support and governance on all levels of the organisation

4. Every organisation is unique in terms of its complexity, character and size and 
requires a tailor-made approach

5. It is a way of life and should be incorporated into our daily operations



Chapter 6

Towards the future
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GIS offers the platform for a smart city.

Actionable, location-based intelligence requires

integrated, quality spatial information from all the disciplines across the city.

FUTURE

SI Management has become more important than ever before
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Smart 
City



Chapter 7

The verdict
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SURVIVAL

Success
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“Congratulations on your
successful placement …”



SURVIVAL

Toolkit for survival
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Chapter 8

To be continued …
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QUESTIONS
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