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ABSTRACT

Information Systems, both paper-based and computer-based, are integral in
the management of irregular settlements and the process of delivering low-

cost housing in South Africa.

An Irregular Settlement can be defined as an area where the 'shacks' have no

fixed street address.

Due to policies by previous regimes, under whose rule irregular settlements
were almost ignored, there is often little or no spatial or socio-economic data
available about existing irregular settlements. Thus for the use of the
community, or to organisations interested in helping to improve the quality of

life of the residents living in these settlements.

As a prerequisite to quality of life, the basic need of shelter, along with food,
healthcare and education need to be made available. The emphasis today is
thus being placed on the provision of low-cost housing. A need thus arises to
have up-to-date information about these irregular settlements in order to plan
either for the upgrading of the settlement or for the relocation to new low-cost
housing developments. Currently mostly paper-based systems are being used

in these developments.

There are two opportunities where computer-oriented information systems
could be used at this time in 1996 and 1997 to assist with the management
and upgrading of irregular settlements. The first is the stage of managing an
existing irregular settlement; the second is managing the process of housing

provision, taking advantage of the project-linked subsidy scheme.

Two Cape Town based projects provide case studies for the application of

information systems at the two stages identified above.
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The first is the Marconi Beam 'From Shacks to Houses' project located in
Milnerton. The second is the Integrated Services Land Project (iSLP) of the
Cape Flats.

The Marconi Beam Settlement is an irregular settlement that has been
accepted as part of the ‘Project-Linked Subsidy Scheme’ for the provision of

new low-cost housing.

Previously only paper-based systems were being used to manage the
settlement and its move to the new Joe Slovo Park formal housing
development. There was also found to be a lack of appropriate tools and

awareness of which technology could be used in the process.

Some of the specific application areas in which we were able to provide

solutions in Marconi Beam included:

« the identification of people directly affected by the fire that swept
through the settlement in October 1996;

» the residents who would be affected by the construction of a new road
through the one area of the settlement could be identified, facilitating

their movement away from the area; and

« asystem of tracking the internal moves of residents was devised by
which we were able to maintain a record of the internal movements of
residents whilst the system of the lottery was in place. Subsequently,
with the use of the Block System, the identification of residents who
were required to come in and have their applications for new houses
processed, as a result of their spatial location in the settlement, was
accomplished. .

The Indlu Management System, a computer based system, resulted frorf{ the

need to keep track of, and process, large amounts of socio-economic data in

order to speedily process the large number of applicants applying for national
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housing subsidies. As a result of the implementation of this system, the
processing times per applicant have been reduced from 30 minutes to 10

minutes per applicant.

The successful use of these systems in the two projects demonstrate that there
is thus a definite role to be played in the use of information systems in
relation to the management of irregular settlements and the provision of low-

cost housing.
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Backup

CD-ROM

GLOSSARY

In relation to data and software, maintaining copies of data
and programs in order to recover from a system failure.

Compact Disc - Read Only Memory, an optical disc used to
distribute recorded information.

Client/ Server networks

Computer

Computer networks in which certain nodes (servers) are
dedicated to performing services (such as printing or
database management) in behalf of the nodes (clients)
accessed by the users.

A general-purpose processor of symbolic information.

Computer network

Data

Database

Data dictionary

In a distributed system, computers, terminals and other
equipment, as well as the communications links connecting
them.

A collection of values of various types (numbers,
characters, etc.) that are used by information systems to

“produce information.

An integrated collection of persistent data that serves a
number of applications in an enterprise.

A tool for describing the contents of a database or, more
generally, for describing the entire system under
development.
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Decision support system
Interactive information systems that assist a decision maker
in  approaching ill-structured problems by offering
analytical models and access to databases.

Electronic Mail (E-Mail)

A system that enables the exchange of messages over
computer systems.

End-user An individual who uses the information produced by an
Information System in his or her work.

Entity-relationship diagram

A data model that shows entities represented in a database
and the relationships among them.

Field (data element)
The smallest named unit of data in a database.

Geographic Information Systems. (GIS)
A computer system of hardware and software that integrates
graphics with databases and allows for display, analysis and
modelling.

Graphical User Interface

A user interface that relies on windows, mouse, icons and
menus instead of verbal commands.

GPS Global Positioning System. A technology that uses ranges
from satellites to determine geodetic position.

Internet The world-wide connection of LANs into one large WAN
using the TCP/IP protocol. Commonly used for e-mail, the
World Wide Web and file transfer.

Intranet The use of Internet technologies in a corporate LAN or
WAN environment.
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Irregular Settlement

Java

LAN

A collection of structures that have no fixed physical street
address.

Sun Microsystems' platform independent programming
language.

Local Area Network. A high-speed data link between a
number of computers and computer related equipment,
frequently based on PCs or workstations, in close physical
proximity to each other.

Photogrammetry

Plotter

Polygon

Shack

WAN

Workstation

The science of gathering information about physical objects
through aerial photography and satellite imagery.

Equipment that can draw a graphics file using multiple line
weights and colour.

An area defined as a two-dimensional figure with three or
more sides intersecting at a like number of points.

A structure in an irregular settlement that has no fixed
physical street address.

Wide Area Network. A high-speed data link between a
number of computers and computer related equipment,
frequently based on PCs or workstations, often situated in
different cities or even countries.

A workstation is a device or a combination of devices
integrated to provide the user with graphic data entry,
display and manipulation.
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1 INTRODUCTION

As a result of previous apartheid méasures, designed to keep as many
Africans out of the Western Cape as possible, urban planning and
development in this region was discriminating and disjointed. Consequently,
no formal urban development took place and 'squatting' was the only

available option.

The post-apartheid government has taken steps to address this issue
nationally, recognising that a conservative estimate of 3 million housing units
will be needed over the next ten years. Various steps have been taken, in
conjunction with the Reconstruction and Development Programme (RDP), to

address this situation.

Much attention is being paid to upgrading existing 'squatter' settlements, as
well as helping communities take advantage of the housing subsidy scheme

already in place from 1994.

This thesis reports on the application of Geographical Information System
(GIS) technology in assisting in the management of irregular settlements,
information systems in general and the use of information system

technologies in the low-cost housing process.
The objectives of this thesis are to:
+ understand the housing and irregular settlement upgrading situation in

South Africa;

+ determine the role of information system technology in the
management of existing irregular settlements, and the low cost housing

provision process;
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» report on the progress made in two case studies undertaken in the

Western Cape; and

» propose models for the future use of information systems and
information technology in the management of irregular settlements and

provision of low-cost housing in South Africa.

The scope of this thesis was limited to the processes in place for providing

housing in the Western Cape.

This thesis begins by giving some background to systems and specifically
information systems in Chapter 2. Chapter 3 describes the housing situation
in South Africa, as well as the programmes in place attémpting to resolve this
problem. It also gives a background to the two case studies in this thesis.
Chapter 4 presents the studies that were completed in the course of this
thesis. Chapter 5 analyses the study and proposes some models for future use.

Finally, in Chapter 6, conclusions are drawn.
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2 \ INFORMATION SYSTEMS THEORY, TYPES,

IMPLEMENTATION AND FUTURE

In this chapter there is an interest in understanding some of the theory of
systems, and information systems in particular, in order to understand later
which of these systems are found, and which can be applied, to the housing

situation in the Western Cape.

2.1 SYSTEMS THEORY

2.1.1 What are Systems?

A system is a collection of components that constitutes a whole. Physical
systems, such as information systems, and social systems, such as
organisations, are arrangements of sub-systems to achieve predefined

objectives.

A manager organising the work of his or her unit creates a system - which
then becomes a sub-system of the broader organisation. The developer of a
new personal computer system creates a system of hardware and software
components that then link together with other such computer systems to meet

the objectives of a specific organisation.

Thus, a systém is composed of many different parts. In each case, the sum of

all these parts is relevant.

In addition to physical and social systems, there are also abstract systems of
concepts and ideas. An abstract system can also be of a procedural nature -
such as a system's development life cycle - a system for developing software

systems.

Zwass (1992) discusses various representations of systems:
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The first is a 'black box' view of a system that delimits a system from its

environment by its boundary.

Environment

Figure 1: 'Black Box' view of a system. (modified from Zwass (1992))

This is also termed the 'Elementary’ system model by Matthews (1971) where
the input consists of data concerning the environment that must be converted
into a form useable by the system. This data must be processed and then

outputted in a form that is useful again to the environment.

Further analysis of the system will progressively identify its sub-systems and
then, recursively, its own components in increasing detail. Necessary
interconnections between these components (their individual inputs and
outputs) will also be identified. Such a model can be seen in Figure 2,

modified from Zwass, 1992.
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Environment

System boundary

el
_’

p Outputs =>
Objectives

Constraints C ;

Figure 2: A system and its descriptors (modified from Zwass (1992))

2.1.2 Classification of Systems

Several aspects of systems allow us to classify and thus characterise them.

The primary division is between natural and artificial systems.

Natural systems occur in nature without human intervention. Such a system

could be a self-sustaining ecosystem.

We are, however, more concerned here with artificial systems developed

expressly to support certain predefined objectives.

The value of an artificial system can be measured in terms of effectiveness
and efficiency. Effectiveness measures the extent to which a system achieves
its objectives. Efficiency is a measure of the consumption of input resources

in producing given system outputs.

The operation of a deterministic system is completely predictable. The
present state and the inputs of such a system fully determine its outputs and
its next state. A microprocessor chip or software packages are examples of

such a system.
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The outputs of a probabilistic system can be predicted only in terms of the
probability distribution of their values or of some aggregate measure, such as
the average value. There is always uncertainty as to the actual value at any
given time. Both organisations and information systems are probabilistic
because they deal with unpredictable inputs, outputs and surrounding
environments; their behaviour is, therefore, more difficult to characterise than

that of a digital hardware unit, such as a computers central processor unit.

Zwass (1992) classifies systems as open, relatively ope'n or closed. These are

represented in Figure 3.

a. A closed system.

— —
Predefined Inputs Predefined Outputs
— —

b. A relatively closed system.

Predefined Inputs

Unknown Inputs :‘

c. An open system.

Figure 3: Closed, relatively closed and open systems (Zwass, 1992)

A closed system does not exchange resources with its environment. This
implies that the system has no inputs and no outputs relating it to this
environment we may consider the system as having no environment in the

systems-theoretic sense.
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Open systems exchange resources with their environment via inputs and
- outputs, some of which are ill defined or even unknown. Informational inputs
and outputs are the categories important to us. Some of these inputs serve the
purpose of adaptation: as its environment changes, the system perceives the
change via appropriate inputs and cha.riges its operation. An organisétion is

thus an open system.

This is especially the case with organisations involved in the low cost
housing process, as the process is in a constant state of flux, with inputs and

outputs changing on a regular basis.

Between the two extremes of closed and open systems are relatively closed
systems. These systems exchange resources with their environment only
through well-defined inputs and outputs. Their inputs and outputs are defined
when the system is designed, and the inputs are controlled to conform to this

predefined form.

2.2 SYSTEM TYPES

In the broad interpretation of Information System concepts, we are thus able
to identify the following elementary types. of systems in the organisations

dealing with low-cost housing processes in South Africa:

» Office Information Systems, which support and co-ordinate knowledge
work in an office environment by handling documents and messages in

a variety of forms - text, data, image and voice;

+ Transaction Processing Systems for operational data processing that is
needed. This includes the registration of customer orders, processing of
invoices and issuing of receipts, but can also include some of the
functions evident in the low cost housing process, where large amounts

of data needs to be stored and processed. This type of system is
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particularly evident in the iSLP project where large numbers of

applicants details had to be processed in a short space of time;

« Management Reporting Systems capable of producing reports for
specific periods designed for leaders responsible for specific functions
in a project. These are often required to report on the projects progress

to the Minister of Housing at Local Government level;

+ Decision Support Systems (DSS) expressly designed for the support of
individual and collective decision-making such as some of the reports

emerging from the Indlu System.

Combinations of the above systems are generally found in practice. Figure 4
illustrates the hierarchy of these systems. Two, which are of particular

importance to this thesis, include:

« strategic information systems
» spatial information systems

These are discussed further overleaf.
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Executive
Information
Systems

Decision

Support
Systems

Management
Reporting
Systemns

Management
Support

Ope rational Transaction
Support Processing
Systems
Support of S
Knowledge information
Systems

| Interorganisational Systems |

Figure 4: Information Systems in Organisations (Zwass, 1992)

2.2.1 Strategic Information Systems

A strategic information system may be désigned to give an organisation or

project an enhanced ability to fulfil its role.

Such a system could only be classified in terms of combinations of the
systems illustrated in Figure 4. It may consist of one, or many, elements
illustrated. The system can be aimed at saving a project either time or money,

or a combination of both time and money.
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2.2.2 Decision Support Systems

A Decision Support System is a coherent system of computer-based
technology (hardware, software and supporting documentation) used by
managers as an aid to their decision-making in semi-structured decision tasks
(Bennett, 1983). Studies of specific decisions and general studies of decision-
making have indicated the potential benefits of computer support for
decision-making. These potential benefits can be divided into two categories:
displaced cost and added value. Displaced cost results from reduced costs for
data gathering, computation and data presentation in support of decision-
making. In these mechanical tasks, the value of computer support is
measurable. Added value results from investigating more alternatives, doing
more sophisticated analyses of alternatives, using better methods of
comparing alternatives, making quicker decisions, etc. Often it is difficult to
identify the added value because it does not occur on a routine basis.
Measuring added value is complicated by the difficulty of linking increased
profits or other monetary measures to a change in the decision-making
process, such as considering more alternatives. Small improvements in

decision-making can result in high added value.

2.2.3 Spatial Information Systems

Laurini and Thompson (1996) describe Spatial Information Systems as a
computerised environment whereby utility programs performing specific
functions are used in an integrated environment, in which the users are
shielded from the details of computer processing to achieve some goal of
research, education or decision-making. They also break down a spatial

information system into the following components / processes:

Data acquisition involves the direct capture of data by either some form of
digital imaging, or some other survey technique. Information may be held in

a database in different ways. However, there will be a need for tools to
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manage the material, to provide security, to allow for its verification and
validation, to control access, to correct and update, to convert, to organise
efficiently, to help the user, to identify and describe the contents of the

database, and to facilitate import and export of digital data.

Tools for output may be many, depending in part on the kind of information
in the system, and in part on the mode of its use. Analytically oriented
systems will most likely provide capabilities for the creation of physical
documents - maps, scientific graphs, presentation graphs or other images,
tables of numbers or narrative text. Query oriented systems will focus mofe
on the preparation of virtual output in the form of quickly produced maps or
graphs, the contents of particular sections of the détabase,‘or derived
statistics, all made available immediately in response to a user request. The
same physical resources and capabilities of the information system may be

used in both cases, such as the basic drawing capabilities.

The most important functions, however, are the processing functions, as these
are the tools by which the spatial analysis is performed. Again, depending on
factors like types of data we can identify functions involving or not involving

spatial properties.
Spatial Information systems can be further broken down into:

« CAD systems. Most CAD systems are designed primarily to automate
drafting. A display-oriented technology like CAD consists of points
and lines stored in one or more data layers. The layers can be displayed
separately or in combination; the data intended for CAD are generally
not structured to allow for spatial analysis. Most CAD systems applied
to mapping merely over-plot separate layers of data types but do not
have the capability to relate data across layers. That is, the system -
codes such features as buildings, streets,.streams and property

boundaries, to be mapped later as separate, unrelated layers. Humans
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evolution of the GIS, we could not fully demonstrate the capabilities of such

a system - hindering its success.

There were also alleged cases of corruption in the process of construction of
houses, often a lack of commitment by people and organisations,
compounded by a frequent turnover of staff at both DAG and the MBDT. At
one stage, the MBDT manager even disappeared. These all caused delays that

setback the process.

Unfortunately, these problems were due to circumstances beyond our control,
and it was not within the scope of this thesis to gather and input all the socio-
economic data that we typically would have liked. Had the data been up-to-
date and correct, more analysis could have been made, which would have
helped raise the awareness of the use of such a system to an even higher

level.
Some examples of such data may have been useful include:

o up-to-date hut numbers - this would have permitted us to more
accurately tie in the data from the HIMS database and use it for spatial
analysis;

« location of services such as toilets and water outlets - given rise to
analysis such as the most suitable positions for extra temporary
services;

« the location of créches - to understand the way in which these
communities tie together to help look after one another's families, as
well as the locations of the many shebeens in the settlement to help

understand some of the social practises that occur; and

« number of people per hut - to allow us to accurately gauge the number

of people in the settlement;
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- income per household - this data would have been very useful in
understanding the 'workings' of the settlement but in reality would
never have been possible to capture, due to the fact that admitting to

more income meant less of a subsidy

 place of work - to give an indication whether or not the residents are
living in the settlement because of its locality to place of work or

whether it is just because there is nowhere else to go;

« skills in the household- to match up the skills with local businesses

requiring labour in the area.

4.4 CASE STUDY - WELTEVREDEN VALLEY/ ISLP

Weltevreden Valley is a new housing development that is part of the iSLP
Project on the Cape Flats in the Western Cape. It is being managed by Indlu
Marketing cc.

4.4.1 Weltevreden Valley Site Data Management

Indlu Marketing cc had purchased the HIMS system early in 1996 and had
implemented its use on two networked machines at the Weltevreden Valley

Site Office.

The data on prospective applicants applying for subsidies had initially been
captured on the official paper application forms that had then been entered
into the HIMS system. Indlu Marketing cc had also, as part of their
agreement with the Western Cape Administrative body, to introduce a spatial
component to the information they were dealing with in the form of scaled
building plans. These plans were used to show the locality of the selected
houses on the erven, in relation to the erven boundaries, the road the erf was

neighbouring and the services that were present on the erf.

Their information needs were thus, for successful applicants, to:
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+  print out the relevant forms for the housing delivery process (10 forms

in total, averaging three pages each = a total of 30 pages per applicant)

« print out scaled building plans of each erf, showing clearly the position

of the house and engineering services (3 pages in total)

Indlu Marketing cc approached us to provide a solution to this problem, and
to later develop a customised computer based application to streamline their

role in the provision of housing.

Our initial task was to develop (or modify) an application(s) capable of
fulfilling this role. After investigating a number of options, it was decided
that, in terms of functionality and cost, the package Visio Technical would

provide the best solution.

Visio Technical is a two dimensional CAD package that currently
(September 1997) costs around R 1000 per license. This cost is a fraction of
fully-fledged CAD packages such as AutoCAD, but it still provides the
functionality required.

The individual erven were extracted from the original DXF format layout,
and saved as individual DXF files for further on-site processing. The initial
project at Weltevreden Valley involved extracting just over 2000 erven.

The Visio package was then customised to meet the required needs as

follows:

A Visio stencil was created, which contained scaled plans of each of the
possible houses available to successful applicants. A range of templates
consisting of a frame, a north indicator and areas for the data about the
applicant (such as name, erf number, ID number etc...) to be filled in were

also created. (See Figure 18 for a sample finished plan)
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It was recommended that, given their current computing facilities, Indlu
Marketing cc upgrades their current two machines, add two additional
machines to their network, as well as two high speed laser printers. The
processing of information would be very 'printing' intensive, given that over
45 000 A4 laser prints would need to be completed in one month — an
average of over 4 A4 prints each minute during working hours for the entire

month.

The customised Visio application and pre-processed data were installed on
site in the few days leading up to the month when applicants would be met.
During this time, computer operators were trained in the use of the Visio

Application.

A stringent time restriction was in place, as the applications all had to be
processed in one month. This entailed processing an average of nearly one

hundred applications per day.

During the first day of processing, the applicants were consulted on the
positioning of their house on their newly acquired erf. The computer operator
first had to explain the possible options, and then wait for the applicants to
decide on what they wanted. Problems with this included:

« being presented with often never seen before computer technology,
combined with the excitement of the concept of owning a house, made
the decision of positioning a house difficult as applicants were not
aware of factors such has the positioning of existing services, the

concept of a north facing house in the southern hemisphere etc ...;

« the inability of the applicants to conceptualise the idea of the erf on the
computer screen relating to their actual erf, as well as make informed
decisions about the spatial location of their new house, meant the
operator had to go to great lengths to educate the applicants about the
situation; and
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«  given the short time they had with the operator - the options available
to them were very difficult to take in all in one go ~ leading to

irrational decisions.

These problems lead to an unacceptable amount of time being spent at this
stage of the process, often resulting in an incorrect decision being made on
the location of the house. The operator could, in fact, given their experience
and overall grasp of the task at hand, make an informed decision in nearly

one fifth of the time, completing the processing at the same time.

Thus, the decision was made to leave the placing of the houses up to the
operators, who were to take into account the considerations that follow when
placing a house. These considerations evolved from our experiences, and
from consultations with relevant authorities and lead to a ‘policy’ for housing

placement, which was dictated by the following criteria:

+ to take into consideration the existing underground services, and to not
place any part of the house, or its future likely extensions, over or

within one meter of these underground services;

+ to take into account the possibility of extensions to the house, which,
due to the nature of the construction of the houses, was only possible
from one side of the house as a re: "t of the construction and

placement of the flat sloping roof;

- to position the house in such a way on the property that the front of the
house would face in a northerly direction - to take advantage of the

extra sunshine it would receive in that fashion; and

 to not place any part of the house within one meter of the borders of
the property, or within three meters of the side of the property
bordering on the road.

In our experience, the removal of this '‘consultation’ time speeded up the

processing dramatically and allowed the processing of applications to
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continue unhampered for the remainder of the month (the rest of that phase of

the projects times-span).

4.5 INDLU MANAGEMENT SYSTEM (IMS)

The scope for a customised information system had been mentioned from our
initial involvement. Upon completion of the processing at the Weltevreden
Valley site, a feasibility study was initiated researching the possibility of such

a system.

The project life cycle followed much of the Information System Project
Development Lifecycle as described in Section 2.3. However, due to the
circumstances and pressure applied to quickly produce a working application,
many of the stages in the development were passed through extremely
quickly - and most were left up to us to decide if they were at sufficiently

complete to continue to the next stage.

The project is also under continued development by the UrbanModeler Team
in the Department of Geomatics at the University of Cape Town.

4.5.1 Stage 1 - Feasibility Study

The feasibility of a new system was mostly deemed practical due to Indlu
Marketing's dissatisfaction with the HIMS system at an operational level due

to:

« it not meeting Indlu Marketing's functional and strategic requirements;

« it not producing the hard copy outputs sufficient for Indlu Marketing's
needs;

« alack of ongoing development; and
« their being insufficient support.

(Source: Personal communication: Mr Camroodien, Indlu Marketing cc)
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The current system, as used in the Weltevreden Valley project, consisted of a
variety of systems including the use of MS Access, MS Word, Visio, HIMS
combined with a paper-based system. This use of a many different
applications with each being used independently left scope for improvement
especially in the time it takes to process applicants details and output
necessary hard copy outputs to complete the application.

A business case document was produced and after discussing the

implications with Indlu Marketing cc, it was agreed to begin development.

4.5.2 Stage 2 - User Requirements

In meetings with members of the team from Indlu Marketing, as well as from
input from our previous experiences in the low cost housing process, needs

and wants were established.

Some of the requirements included:

a summary of the objectives of the system;

- the online processing requirements - the basics of which would be
similar to their current 'manual’ system of making use of many

different applications;

 storage of all the information necessary to produce the hard copy
outputs required in the housing delivery process (this included all

forms such as water and electricity application forms);
o the user interface requirements;
« alink it to the Visio application for the generation of building plans;

« a communication link to facilitate a search for previous ownership of

land at the Deeds Office;

» the performance requirements of the system;
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« the scalability of the system given that the low-cost housing process is
increasing;
» adevelopment strategy and time-scale; and

« atraining strategy.

Once these requirements were agreed upon, it was possible to continue to

Stage 3.

4.5.3 Stage 3 - Technical Solution

Given the nature of the application required by Indlu, it was not possible to
make use of a proprietary package and was thus decided to proceed with

bespoke development.

Developing the technical specification involved re-expressing the functional
requirements from the previous stage into a form specific to the hardware and
system software environments in which the system was to be constructed and

run.
The following key technical features are discussed in further detail:

a) Physical database design
b) Overall system design
c) Report Layouts

a) Physical Database Design

Indlu Marketing supplied the research team with all the sample hardcopy
outputs that the system was to produce. From the supplied hardcopy outputs
we identified the data fields required and logically grouped them into
relational database tables.
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based on a peer-to-peer design and consisted of 10 Mb/sec Ethernet Adapters
attached to BNC cabling. The IPX protocol was used.

The Indlu System was designed to be able to run on the existing
infrastructure of PC's and LAN. It's client/server environment was used to
minimise network traffic and permit scalability. The existing server, on
which the data was stored was a Pentium 166 MHz machine with 64 Mbytes
of RAM running Windows 95, but there are plans to upgrade this to the
Windows NT Server Version 4 platform to provide for enhanced security and

stability. An on-site/off-site data backup scheme has also been implemented.

When IMS runs, the user is able to open a particular affordable housing
project. A screen similar to Figure 20 appears, showing a list of all applicants
registered on the system. The use of brightly coloured icons immediately

shows the status of each application.

By double clicking with the mouse the screen illustrated in Figure 21
appears, the user can edit the application to add missing details or enter dates.
Notice that the applicant's details have been logically grouped to speed up
data capture. Here the system user enters the all applicants' details that are
required to generate the subsidy and other forms. This ensures that all data
can be captured in only one session with a single tool, although it is reused

many times in the production of the forms and reports.

Once all the (known) details have been captured, the application can be
validated. A simple click on a button generates a list of missing details and
updates the application status icon. Other subsidy criteria, e.g. the applicant's
age and income, are also automatically checked at this stage. This ensures
that incomplete or not-qualifying applications are not submitted to the
Department.
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4.5.6 Stage 6 - Installation and Acceptance & Stage 7 -

Implementation

An early version of the system was deployed on-site at the Delft office for
testing in mid-1997. This was used by staff of Indlu Marketing cc who
provided feedback on the usability of the system. As the software evolved,
upgrades were installed on-site. At the time of writing, all the applicant
information could be captured, and reports could be produced to recreate all

the necessary documentation.

As a result of the short time frame in the development of the system, it was
not possible or feasible to run the new system in parallel with the superseded

processes.

4.5.7 Stage 8 - Post-implementation Review

It is planned to review the system once it has been in operation for some

time.
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5 FINDINGS AND ANALYSIS OF FINDINGS

5.1 IRREGULAR SETTLEMENT INFORMATION SYSTEM
ISSUES

Many issues need particular attention when dealing with Irregular

Settlements.

The first is the relationship between the changing settlement over time, and
having an up-to-date, accurate database. This relationship is ‘inversely
proportional' in that the faster the change, the more often updating is
required, which implies a greater cost factor. If one wishes to maintain an up-
to-date set of information, regular updates to the database will need to be

realised because of the changing nature of Irregular Settlements.

To quote an example from the Marconi Beam case study, between May 1996
and December 1996, approximately 60 new structures out of a total of 1252
(an increase of about 7% per year) were erected. Marconi Beam is also a
'mature’ irregular settlement, without much physical space for expansion, and
there are agreements in place, which forbid the influx of new inhabitants, so

this could be seen as a minimum figure for irregular settlements.

There have been cases of entire settlements moving location overnight. The
interval at which the database needs to updated will therefore need to be
guided by the final applications of the information system and the nature (rate
at which it changes) of the targeted irregular settlement. Of course, the
overriding factor of both of these will be the size of the budget set aside for
data capture.

If the time taken for the capturing of data takes too long a time, the situation

on the ground may have changed to such an extent that it is no longer useful.
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Speedy capture of accurate data on the other hand is also far more expensive.
A balance therefore needs to be established between speed of data capture,

validity of data and monetary cost of data capture.

The method used in this study (see Mason et al, 1997 for details) of capturing
digital imagery with a Kodak DCS 420 digital camera from a light aeroplane,
which was then rectified and digitised in the GIS, is a quick and cost-
effective method of obtaining data which we found sufficiently accurate for
the applications we investigated. It would also be practical to make use of
differing data quality and types based on needs and suitable applications. In
order to allow for subsequent speedy and cost effective data capture, an initial
frame, making use of fixed infrastructure and topography (community
centres, schools and beacons), should be accurately measured and used as a
ground reference data for geo-referencing subsequent epochs of imagery. An

accurate mapping base could be developed from there.

The end users of the system, be they the street committee leaders, NGOs or
property developers, often have little or no experience in dealing with spatial
information. There was also the issue of human laziness and unwillingness to
work with the system. There therefore needs to be some driving force in
making the system a success. It was found that as soon as a useful application
was realised, or as soon as it became clear that the system could help in the
speedy provision of houses, there was a greater willingness to be involved in
the use of the system. This is not unlike the enthusiasm realised in the
development of a business information system, when the users are
meaningfully involved in system development. As the users of the system
ultimately need to be the people working on-site, sufficient focus needs to be

placed on the simplification of user interfaces and training.

The issue of data security, and of security of personal information, is also of
utmost importance. In both case studies, the machines on which the data was

stored were left on-site. In Marconi Beam this was in the community centre -
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in the middle of the irregular settlement and in the iSLP project this was in
the new, sparsely populated building site. The data in the information system

therefore needs to be regularly backed up, both on and off-site.

Much of existing data pertaining to irregular settlements is sociological
attribute data. It is often in paper format, or stored in some form of electronic

database. Any new imagery is also in some form of digital image format.

There therefore needs to be put in place suitable technology to take advantage
of this data. This my take the form of digitisers, scanners and data links

between applications.

Great care needs to be taken when initially deciding on how best to number
the ‘shacks’ in the settlement. As this number, together with ID number and
Subsidy Application Number, are unique identifiers; they will often be used
in the database relationships to link spatial data to attribute data. It is
therefore critical that a consistent method of numbering is decided on — and

stuck to.

This was not the case in Marconi Beam, where two numbering systems were

used, often leading to great confusion.
Some of the other data types often available included:

+ DXF data;

photographs;

digital images; and
. socio-economic data in paper, spreadsheet or database format

The DXF data will usually be held by an engineering firm that is involved in
upgrading or developing the area. Their data is usually stored in DXF format,

so the information system generally needs to have compatibility with DXF
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files. The photographic and digital imagery can come from various sources.
Some of the data we used was from newspapers that had at some stage taken
aerial photographs of the area. We also hired a light aircraft to take dedicateci
photographs from both conventional and digital cameras of the area. The
socio-economic data will come from sources such as DAG who have been
involved with questionnaires, and any other groups doing research on the

settlements.

5.2 APPLICATION AREAS

It becomes apparent that the system to satisfy all these issues needs to be
adequately specific. By this, it is meant that often a gePen'c solution is not
sufficient and some degree of customisation to the system will be required.
Logical solutions must take the form of focusing on meeting high priority

needs.

Analysis, such as that which follows, could be used to prove the benefit of a

GIS to users.

It would have been advantageous to analyse in more detail the spatial
relationships between communal buildings, schools, créches, churches, water
tap locations etc. in order to assist in the in situ upgrading of existing
infrastructure. An additional layer in the GIS illustrating street committees
boundaries may have helped analyse in which street committee areas there
were problems, giving some form of supervision to the role played by these

street committee leaders.

5.3 THE APPROPRIATE INFORMATION SYSTEM
It is important to take into account the irregular settlement situation in its
entirety and not just in spatial terms. Many of the information requirements

~ can be addressed by looking carefully at the processes and flows present.
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In terms of the situation in the iSLP project, the requirements were very
different from the Marconi Beam situation. In their case, they were handling
large quantities of socio-economic data that required management. By
analysing their needs, it was determined that a combination of an Office
Automation and Strategic Information System, with a small cost-effective
spatial component was reqﬁired. The spatial component did also not require
the full functionality of a GIS. Consequently, an application costing a fraction
of a GIS was utilised. By effectively implementing this system, the
processing time required for one applicant had been reduced from 30 minutes

to 10 minutes.

5.4 CONCEPTUALISATION OF AN IRREGULAR
SETTLEMENT GIS

Database models and design, integration with existing databases and systems,
applications development, the cost of the GIS - are all issues that must be
comprehended because they directly relate to the decisions that must be made
during the GIS selection and implementation process. In addition, these
issues will lead to the ultimate success or failure of a system. Many of these
are common to all information systems, but attention is focused on the issues

relevant to our experiences in the case studies.

An important aspect of a GIS is its ability to use existing information
contained in current systems and files. Ideally, there should be no difference
between GIS and non-GIS environments from a user point of view. One must
aim to satisfy the needs for rapid initial implementation, but allow for
updatability and for future refinement to cater for increasingly more needs

that are complex.

The initial aim must be low level, immediate solutions - even if this requires

the use of quickly acquired coarse data. An increase in application
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sophistication of higher levels towards decision support system can be

realised at a later stage.

An important criterion in evaluating a GIS is the type of integration with.
existing systems supported by the proposed system. It will be very important
to manage user expectations up front in order to avoid disappointment in

cases where such linkages are hard to accorhplish.

The organisations must also realise that the state of the art technology does
not automatically translate into functionally and productivity. It must also be
remembered that the mere ‘filling up’ of a GIS with data will not
automatically provide a solution. It is therefore the responsibility of the
organisations to develop, with assistance if necessary, applications within the
GIS that will satisfy their needs. The designing and developing of these
applications, even when properly managed, well supported by users, and
implemented by experienced people, can be lengthy and dangerous. This
process can either result in excessive planning and design to accommodate a
large number of potential applications, or too narrow a focus. The latter can
cause a loss of interest for some organisations that are not seeing benefit from

the development process.

The database model used in the Marconi Beam case study was limited to the
type of data freely available. This is not an ideal situation. The inclusion of
additional data in the database could have served to extend the networking
function of the GIS by attracting more users of the system. This narrow focus
'was one of the many factors that caused the lack of interest in the Marconi
Beam system. The use of information derived from the GIS by Rabie is an

exception.

To plan for in-situ upgrading it would have been especially important to have

had extensive up-to-date information on the:
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« physical location of huts, schools, créches, shebeens, shops etc ..;

+ location of services such as underground water and sewage pipes,

electricity cables and storm-water pipes;

» accurate number of people per hut - to allow us to accurately gauge the

number of people in different areas of the settlement;
« physical locations of roads, rubbish dumps and any other open spaces
« terrain of the area

By placing this information in a layer model, it would have been possible to
calculate the areas in which to initially target development as well as making

the management of in-situ upgrading easier.

Database design currently has a great influence on applications delivery. It is
also important to set critical application objectives during the design, in order
that there is a high level of awareness of the expected capabilities of the
system. This was especially true in the development of the Indlu System,
where the staff did not understand the technical side of the technology, but
had the insight to realise that the technology could provide a solution. 'fhey
often, however, wanted the most difficult (to code) applications first, without

the groundwork applications first having been developed.

Another highly important issue is the final output from the system. This
needs to be as good as - if not better than - that of any previous system. It is
the final product, such as a printout, blot or speed of processing, that will
influence peoples attitude to such a system. This ultimately leads to the

success or failure of the system.

Multi-media applications could also be used to visually demonstrate the

effects of flooding, fires and other such natural disasters.
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Education and training at all levels should be an integral part of the
implementation strategy. The amount and type of training needed depends, in
part, on the level of technology to be used. Besides training hands-on users in
the new technology, there is also a need to educate ‘'managers' about concepts

so they can make wise decisions in its use

While GISs are, in principle, well suited to act as interdisciplinary tools, a
lack of technical expertise amongst potential users in the irregular settlement
environment places special demands on the design of suitable user interfaces.
This is particularly relevant if settlement residents, most of who are computer
illiterate, are to be involved in data capture. Special consideration must also
be given to the education of all interested parties in the potential and

functioning of the irregular settlement.

5.5 PARTICIPATION AND THE ROLE OF INFORMATION

SYSTEMS

One of the most important benefits of an information system, is this
possibility to integrate data from different sources and exchange information
between organisations. Duplication of efforts in costly data-collection can be
reduced, and discrepancies in the information can be eliminated. The broader
information base and easier access to the user can be vital factors in

enhancing the efficiency and effectiveness of decision-making.

In the Marconi Beam case, we were presented with data from many different
sources, which frequently differed in scale, co-ordinate systems and aerial
coverage - from many different organisations. The GIS offered tools for

integration of such heterogeneous data sets.

One possible model to further this benefit, would be to set-up a network of
information sharing organisations. These organisations would retain

responsibility for their own information but agree to share parts that are of
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interest to others. In the case of irregular settlements, the co-ordinator of such
a system would need to be either an NGO or engineering firm involved in the
upgrading, both who have a vested interest - be it financial or otherwise - in
co-ordinating and motivating the system, but who also have the possibility of

training someone who can use what they have learned in future projects.

Data sharing, and thus networking, could be enhanced by IS techniques.
However, to make full use of the potential, it is important to evaluate data
exchange capabilities when implementing such a system. The content,
quality, format and way data are encoded are all-important technical factors
that must be taken into consideration in order to attract the different
organisations. It is also important to take into account the institutional
barriers that make many organisations reluctant to share information. These
are often the main obstacles to data exchange and integration - leading to the
success or failure of such a system. This points to some form of standards

that would be required.

Although organisational barriers may hinder co-operation initially, an IS

provides an excellent vehicle to stimulate co-operative activities.

5.5.1 Data acquisition

Participation can be facilitated by making use of enlarged aerial photography

as spatial reference for residents to help capture data for the GIS.

A glossy aerial photograph always attracts much attention in an irregular
settlement. Should such a photograph be placed in a prominent position, such
as in a community céntre, it could be used by residents to indicate such
information as rubbish dumps, possible areas of impending expansion,

problems with infrastructure, new dwellings, etc.
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5.5.2 Participation in data management and analysis

Being exposed to printouts and plots of information represented in the
database, the integrity thereof can be challenged by residents of the
settlement, which can be used to keep the information as up to date as

possible.

The input from residents must also be dealt with carefully. Under the difficult
circumstances, their ideas are often politically motivated, and their
perspectives on some issues may be influenced by a lack of experience in

dealing with the settlement as a whole.

5.5.3 Use of information derived from the GIS

An example of such participation is the way in which the residents of
Marconi Beam were employed by Rabie Property development, using
information derived from the GIS of Marconi Beam, to assist in the clearing

of the settlement.

The street committees could also have been more effective in their

management role, given the support of information derived from the GIS.

Given that the street committee members were residents of the settlement, an
ethical decision could often not be implemented because of pressures placed
on them by other residents in the settlement. If these decisions could be
backed up by graphical evidence from the GIS, then ethically fairer decisions
could possibly be made to take effect as a result of a wider awareness. This
graphical evidence could possibly have taken the form of colourful printouts
or plots which could be displayed in a public place - such as the community
hall.
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5.6 A MODEL USING EMERGING TECHNOLOGIES

With the rapid advances in technological development, and the ever-
increasing benefit of Internet-related applications, the concept of a new

- model making use of the Internet has been conceptualised.

Although this model is not currently practical with today’s dial-up Internet
connection data transfer speeds, technological advances should soon permit
access through some form of connection (ISDN-2 or better), ultimately

speedily accessing data of interest without prohibitive cost.

A fundamental problem in the effective use of the GIS emanates from a lack
of human resources and skill available with the people involved 'on-site’. A
potential solution would be to facilitate the GIS in a central offsite location.

This meant that:

« the data would be safer than being left on-site ;
« the data could be maintained by an experienced operator; and -

« queries and views could be predefined and requested without any

knowledge of the sophisticated workings of a GIS.

If this is facilitated through an Internet Web-Browser, taking advantage of the
developments in the use of Java, and the GIS relates to multiple irregular
settlement databases, it is also a cheaper solution because only one licence of

the GIS software is required.

The integration of GIS with client/server technology, as is the case with
sharing information over the Internet or an Intranet, gives multiple users
access to a single centralised database. The data can then be updated and
maintained in one place. Server-based data storage provides improved data

integrity and security without the duplication of data.

Such technology is better than having multiple on-site GISs as it:
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- allows compute-intensive operations to be handled on the server side,
instead of pulling data onto the client for geographic analysis. The
large amounts of data stored on the server are available for mapping
applications at the request of the client; to do a radius search, send a
geographic query, work with a data subset, do computations on
extremely large tables-all on the server side-then bring the results only

down to the on-site computer
+ takes advantage of the processing power of the server
» centralises administration and control of data assets

GIS cartographic and attribute files are large and forever changing. If
multiple GIS users need access to the most up-to-date data, it is expensive
and burdensome for each to have a copy on their own hard drive. A much
better solution is to keep one master copy of each data set on a server and

have each person's Internet software point to the latest files dynamically.

This also holds true for non-spatial systems, such as that developed for Indlu
Marketing cc. If there were instant access to the very large Deeds Registry
database, it would be possible to determine whether or not an applicant had
previously owned property. This would provide a fast and cost effective

measure of screening applicants early in the process.
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6 CONCLUSIONS

Many information systems are currently in place in irregular settlement
management and in the provision of low-cost housing in South Africa.
However, many of these are in the form of 'paper-based' or even just 'people-
based' systems. There are also many requirements which are currently being
poorly addressed, or not addressed at all, because of a lack of appropriate

tools and awareness of which technology could be used and how to use it.

Some important issues need to be taken into account when corisidering the
use of a computer based information system in relation to irregular

settlements management and processes for it to be successful.

The first is the relationship between the changing settlement over time, and
having an up-to-date, accurate database. Some irregular settlements are
renown for their rapid transformations. The faster changes take place, the
more often the information system needs to be updated to stay up-to-date and
thus ‘useful’. This implies a greater physical cost in employing people to

capture data and make changes.

The complexity and variety of data captured, as well as the method used to
capture this data also has far reaching consequences in terms of cost and

time.

The end users of the system often have little experience in dealing with
computers. There was also the issue of human laziness and unwillingness to
work with such systems. There therefore needs to be some driving force in
making the system a success. The demonstration of relevant applications in a

system has far reaching implications in motivating the use of a system.
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The issue of data security, and of security of personal information, is also of

utmost importance.

Existing data pertaining to irregular settlements often comes from many
sources. These include information written or stored in paper format, in a
variety of relational databases, in spatial files (e.g. DXF), photographs or in

digital image formats.

Suitable technology therefore needs to combine all these data into a form that

can be easily used.

Some of the specific application areas in which solutions were offered

included:

The identification of people in Marconi Beam directly affected by the fire
that swept through the settlement in October 1996. By quickly mapping the
area with a GPS, and importing this data into the GIS, we were able to

quickly identify the huts and thus families that were affected.

The residents who would be affected by the construction of a new road
through the one area of the settlement could be identified. We could then
supply a list of the Hut numbers and residents names to Rabie Property
Development and the MBDT, in order that they could notify these people of

their obligation to move.

A system of tracking the internal moves of residents was devised by which
we were able to maintain a record of the internal movements of residents
whilst the system of the lottery was in place. This was, however, never
utilised in practise due to problems with its physical implementation on the

ground,

The system of tracking internal moves was later adapted to what became

known as the “Block System”. It facilitated the identification of residents
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who were next in line to have their applications for new houses processed as
a result of their spatial location in the settlement. The use of this system is

still ongoing (September 1997).

The Indlu Management System resulted from the need to keep track of large
amounts of socio-economic data in order to speedily process the large
number of applicants applying for national housing subsidies. As a result of
this system, the processing times per applicant have been reduced from 30

minutes to 10 minutes per applicant.

The case studies at Marconi Beam and the Integrated Services Land Project
have shown that, in certain situations, there is a definite role to be played by
information systems in relation to the management of irregular settlements

and the provision of low-cost housing.
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APPENDIX I - TABLES F_ROM DESIGN OF INDLU

MANAGEMENT SYSTEM
Jable  Field  |Type Length|
pplicant APPLKEY Number 4-3|
(Long)
IAppIicant PROJCODE Number
(Long)
IApp!icant APPLNUMBR Number
(Long)
Applicant APPDATE Date/Time 8}
lApplicant CONVEYCODE  [Text g
fApplicant IDNTNUBR Text 1
IApplicant APPLSTAT Text 1
{Applicant FIRSTNAME Text 6
{Applicant SURNAME Text 30
pplicant PREVNAME Text 30
Applicant INITIALS Text 104
Applicant BIRTHDATE Date/Time
Applicant OCCUPATION Text 3
Applicant TELNO Text 1
Applicant RESADDR1 Text 30
Applicant RESADDR2 Text 30
Applicant RESADDR3 {Text 39
Applicant RESADDR4 Text 3
fApplicant POSTADDRT Text 3
pplicant POSTADDR?2 Text 30§
Applicant POSTADDR3 Text 308
Applicant POSTADDR4 Text 30
Applicant GENDER Text 1]
pplicant LANGUAGE Text 1}
JApplicant MARITALSTAT  [Text 1
pplicant MARITALDATE |Date/Time 8l
pplicant SPSURNAME Text 308
fApplicant SPPREVNAME  |[Text 301
JApplicant SPFIRSTNAME _ [Text 604
Applicant SPINITIALS Text 10§
Applicant SPBIRTHDATE |Date/Time 8
Applicant SPOCCUPAT  [Text 39
Applicant SPIDENTNUMBR [Text 13




Applicant SPMARTIME Number (Byte)|
Applicant DP1SURNAME |[Text
pplicant DP1FIRSTNAME |Text
pplicant DP1RELAT Text
pplicant DP1AGE Number (Byte)
Applicant DP1INMONTHS |Yes/No
pplicant DP1ADDR1 Text
Applicant DP1ADDR2 Text
Applicant DP1ADDR3 Text
Applicant DP1ADDR4 Text
Applicant DP1IDENTNO Text
Applicant DP2SURNAME  [Text
fApplicant DP2FIRSTNAME |Text
Applicant DP2RELAT Text
Applicant DP2AGE Number (Byte)
Applicant DP2INMONTHS |Yes/No
Applicant DP2ADDR1 Text
Applicant DP2ADDR2 Text
Applicant DP2ADDR3 Text
fApplicant DP2ADDR4 Text
pplicant DP2IDENTNO Text
pplicant DP3SURNAME |[Text
pplicant DP3FIRSTNAME |Text
Applicant DP3RELAT Text
Applicant DP3AGE Number (Byte)
Applicant DP3INMONTHS |Yes/No
Applicant DP3ADDR1 Text
Applicant DP3ADDR2 Text
Applicant DP3ADDR3 Text
Applicant DP3ADDR4 Text
pplicant DP3IDENTNO Text
Applicant DP4SURNAME |Text
Applicant DP4FIRSTNAME |Text
Applicant DP4RELAT Text 1]
Applicant DP4AGE Number (Byte) 1
pplicant DP4INMONTHS |[Yes/No 1
Epplicant DP4ADDR1 Text 3
pplicant DP4ADDR2 Text 3
lApplicant DP4ADDR3 Text 3
pplicant DP4ADDR4 Text
pplicant DP4IDENTNO Text 1
pplicant DP5SURNAME |Text 3
Applicant DP5SFIRSTNAME |Text 3
EEEIicant DP5RELAT Text 1'
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IApplicant DP5AGE

Number (Byte)

IApplicant DP5INMONTHS {Yes/No
fApplicant DP5ADDR1 Text 3
IApplicant DP5ADDR?2 Text 3
IApplicant DP5ADDR3 Text 3
l/;ppiicant DP5ADDR4 Text
pplicant DP5IDENTNO __ |Text 1
pplicant EMPLOYED Text
Applicant EMPNAME Text 3
Applicant EMPADDR Text 6
Applicant EMPTELNO Text 1
Applicant SPEMPLOYED |Text
Applicant SPEMPNAME Text 3
Applicant SPEMPADDR Text 6
Applicant SPEMPTELNO Text 1
Applicant SALARY Currency
{Applicant REGALLOW Currency
IApplicant LOANINT Currency
fApplicant FINOBLIG Currency g
Kpplicant COMMREC Currency |
pplicant BENEFITS Currency
fApplicant SPSALARY Currency
Applicant SPREGALLOW [Currency
{Applicant SPLOANINT Currency
lApplicant SPFINOBLIG Currency
fApplicant SPCOMMREC  [Currency
Applicant SPBENEFITS Currency
Applicant SELFEMPLOYED |Text 1|
Applicant BUSNATURE Text 30
Applicant BUSADDR1 Text 3
pplicant BUSADDR2 Text 3
IApplicant BUSADDR3 Text 3
pplicant BUSADDR4 Text
Applicant SPSELFEMPLOY |Text ]
ED
IApplicant SPBUSNATURE |[Text 3
Iﬁpp!icam SPBUSADDR1  |Text 30§
pplicant SPBUSADDR?2 Text 3
fApplicant SPBUSADDR3 |Text 3
pplicant SPBUSADDR4 Text
pplicant TURNOVER Currency
pplicant SPTURNOVER |Currency |
pplicant EXPENSE Currency |
licant SPEXPENSE Currenc g]
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Izpplicant

CONTCODE

Number
(Integer) '

[Applicant ERFNO Text 10§

pplicant ERFAREA Number

(Long)

pplicant CASHCONTR Currency

pplicant EMPCONTR Currency
Applicant CREDLOAN Currency g
1Applicant OTHERSPEC Text 30§
1Applicant OTHERCONTR |Currency
Kpplicant WATERDATE Date/Time

pplicant APPLIEDLOAN [Text 1|
fApplicant LOANSEC Text Q;I
fApplicant LOANDET Text 9

pplicant LOANAMNT Currency 8

pplicant LOANREPAY Currency 8l
Applicant SACITIZEN Text (11
Applicant CITIZENSHIP Text 3
{Applicant RESDATE Date/Time g

pplicant PERMITNO Text 30

pplicant PERMITDATE Date/Time g
IApplicant COMMISSER Number :I

(Long)

pplicant SALEDATE Date/Time

pplicant OCCDATE Date/Time 8}
Iégglicant REFERENCE Text 1 g
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|Commissioner COMMCODE

Number
(Long)

{Commissioner FIRSTNAME Text 30
{Commissioner SURNAME Text 30§
[Commissioner CAPACITY Text 30
{Commissioner ADDR1 Text 308
§Commissioner ADDR2 Text 308
[Commissioner ADDR3 Text 308
[Commissioner ADDR4 Text o
[Commissioner AREA Text 30
ICommissioner REF Text 301
IContractor CONTCODE Number P |
(Integer)
IContractor PROJCODE Number 4
(Long)
[Contractor SHOWUNITNO  [Number (Byte) 1
[Contractor SHOWUNITNAME [Text 501
[Contractor CONTNAME Text 301
IContractor REPNAME Text 304
[Contractor ADDR1 Text 30
[Contractor ADDR2 Text 30
IContractor ADDR3 Text 304
IContractor ADDR4 Text o
IContractor SOLDOUT Yes/No 1|
{Contractor IMPROVEPRICE _|Currency §|
IConveyer CONKEY Number ZI
(Long)
[Conveyer NAME Text 504
IConveyer ADDR1 Text 304
IConveyer ADDR2 Text 30§
IConveyer ADDRS3 Text 304
[Conveyer ADDR4 Text o
{Conveyer BOARDNO Text % |
|Loan Security Code [SECCODE Text 1
lLoan Security Code JCODEDESC Text 201
[Varital Status MARITALSTAT  [Text 1l
IMaritaI Status STATDESC Text 5
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Marital Status  [FFCODE Text

Project

PROJCODE

Number

, (Long)
|Project PROJNAME Text 3
Project DEVNAME Text 6
Project DEVADDR1 Text 3
Project DEVADDR2 Text 3
Project DEVADDR3 Text 3
IProject DEVADDR4 Text
Project DEVTELCODE Text
Project DEVTELNO Text 1
IProject DEVFAXNO Text 1
Project NOSITES Number

(Integer)

Project TOWNNAME Text 3
Project SELLERNAME Text 6
IProject SELADDR1 Text 8
Project SELADDR2 Text 50
Project SELADDRS3 Text 5
IProject SELADDR4 Text
IProject TENURETYPE Text 1
IProject TENUREOTHER |Text 3
IProject PROPTYPE Text 1
IProject PROPOTHER Text 3
IProject BOARDNAME Text 3
[Project PRQJAPPLNO  [Text
IProject SUBTYPE Text
Project STARTDATE Date/Time
fProject PRODUCTPRICE [Currency a
Project LANDPRICE |Currency ,
Project GOVTOFFNAME |[Text 5
IProject GOVTOFFCAP |Text 3
IProject GOVTOFFADDR1 [Text 6
JProject GOVTOFFADDR?2 [Text 3
IProject GOVTOFFADDRR |Text 3
{Project GOVTOFFADDR4 [Text 1
IProject REFPREFIX Text
Project PLUMBERCOMP |Text 3
Project PLUMBERNAME |Text 6
Project PLUMBERA Currency

PLUMBERB

Currenc

9
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Project  Subsidy]SUBTYPE Text 'a'|

Code :

Project Subsidy| TYPEDESC Text 5

Code ’

Property Type Code |PROPTYPE Text 1

Property Type Code |TYPEDESC Text 5

Relationship Code {RELCODE | Text 1

IReIatiortshiE Code |CODEDESC |Text | Sg
[Scbsidy ~TPROJCODE Number

| . | (Long)

Subsidy AMNTCEIL Currency

Subsidz SUBAMNT Currencx _8_'

Frenure Type Code |TYPECODE Text 1
enure Type Code |CODEDESC Text 2
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