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SUMMARY 

With the common goal of improving Gauteng's transport sector in mind, the Member 
of Executive Council (MEC) for Public Transport, Roads and Works, concluded his 
recent budget speech by declaring " .... an unwavering commitment from my 
Department and I (sic), to accelerate our pace of delivery, improve our provision of 
services and generally contribute to creating the necessary environment for Gauteng 
to Work Better." (Jacobs, 2006) 

Strategically, this thesis is concerned with the primary responsibility and increased 
efforts of the Gauteng Department of Public Transport, Roads and Works (GPTRW) 
to obtain and manage the legally required datasets. 

It is apparent that information sharing between stakeholders in the transport and 
spatial planning sectors of Gauteng has become an urgent obligation. The following 
factors have been identified as compelling incentives: 
- The recently propagated legal requirements for surveys and data collection, e.g. 

the National Land Transport Transition Act (NLTT A, Act 22 of 2000, NDoT), 
obliging the submission of Current Public Transport Records (CPTRs), the 
Gauteng Transport Infrastructure Act (GTIA, Act 8 of 2001, GPTRW), requiring 
road network and pavement condition details and the Spatial Data Infrastructure 
Act (SDIA, Act No. 54 of 2003, NOLA), necessitating the submission of details 
regarding the types and extent of land-uses required by national and provincial 
regulations and the capture of spatial data, 

- Legal requirements for information sharing, as required by the Promotion of 
Access to Information Act (PAIA, Act 2 of 2000, National Constitution) and the 
SOIA (NOLA, 2003), 

- The costs and effort involved in conducting the fieldwork to collect required 
datasets, and 

- The costs and effort involved in doing desktop maintenance on these datasets, as 
required by legislation. 

Furthermore, apart from merely fulfilling legal requirements, information sharing also 
potentially allows the following to be achieved: 
- An improved level of co-operation the between the different spheres of 

government, 
- Increased integration of spatial and transport planning, 
- Improved service delivery by government, and 
- A better quality of life for all citizens. 

The practical topic dealt with in this thesis, was the design of a Geographical 
Information System (GIS), which would promote integrated planning on the part of 
transport planners collecting and monitoring spatial and transport data. Selected 
modules of the system were developed as part of the study. System users benefiting 
from the initiative is the Sub-directorate Ribbon Development, Directorate Planning 
of GPTRW. GPTRW has a primary responsibility of promoting the integration of 
transport and land-use. This integration was particularly important for the assessment 
of the following: 
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The impact of land-use on road network infrastructure, 
The impact of land-use on the strategic public transport network, and 
The impact of land-use on the Gautrain Rapid Rail planned route and station 
precincts, in order to ensure that such precincts are conducive to the promotion of 
integrated public transport. 

The integration of land-use and transport could be achieved either through pro-active 
or re-active measures. GPTRW had already invested in the implementation of both 
types of measures. However, the Sub-directorate responsible for the evaluation of 
development applications for their impact on the primary transport system of the 
province, and monitoring of land-use development over time in selected areas or 
corridors, had not been equipped with the necessary tools and guidelines to administer 
the workload. . 

The challenges that the Sub-directorate faced, necessitated the development of 
appropriate supporting tools, as these would enhance performance and result in the 
improvement of the management of transport related land-use in the province. 

The need, therefore, was for the design and development of a web-enabled GIS 
database, which would provide capturing and reporting mechanisms to assist the 
responsible officials to do their work effectively and efficiently. The objectives of the 
study are summarised as follows: 
- To identify the legal requirements for: 

• sharing of spatial and transport information, 
• establishing information systems, 
• the cooperation between different spheres of government, and 
• integrating spatial and transport planning practices. 

To conduct a status quo investigation of data and information systems in use by 
Gauteng provincial government and involved municipalities, 
To determine the extent and nature of information which was required for 
complying with legislative and operational mandates, 
To do a gap analysis to identify the missing links in an integrated planning 
information system, 
To conduct a prioritisation exercise of datasets to be managed, as motivation for 
the selection of land-use and transport planning as the beneficiary to the project, 
To select an applicable development methodology, 
To design a GIS based on business requirements that adhere to the identified legal 
requirements and that will make the information accessible to the Gauteng 
transport planning fraternity, 
To develop selected components of the GIS designed, 
To evaluate the components developed for promoting integrated spatial and 
transport planning, 
To make recommendations regarding data collection, system development and 
organisational matters peculiar to GPTRW, and 
To make recommendations regarding system development, GIS and integrated 
planning as topics for further research. 

The literature review of relevant national and provincial land-use and transportation 
policies and legislation, specifically focussing on planning frameworks that mandate 
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spatial and transportation planning, provided strong evidence that GPTRW has the 
necessary mandate to develop mechanisms and processes to assess and monitor 
transport related land-use development in Gauteng. In addition, it became evident that 
GPTRW could be regarded a planning authority in its own right in terms of protecting 
its Strategic Major Road Network (SMRN, GPTRW, 1994) and Strategic Public 
Transport Network (SPTN, GPTRW, 2003). Furthermore, the review proved that the 
successful integration of the two planning disciplines is dependant on the co-operation 
and consultation between different spheres of government. The need for co-operation 
was clearly demonstrated by citing requirements stipulated in relevant policies and 
strategies. Lastly, the development and implementation of information systems to 
promote information sharing and support transport planners, was supported by 
national legislation and provincial strategies. 

A status quo analysis was conducted in order to evaluate the transport and land-use 
planning information systems utilised by GPTRW and two major municipalities in the 
study area, and provided the basis for an extensive data and system gap analysis. 
Prioritisation applied to the results of the gap analysis, provided motivation for rating 
the integration of transport and land-use as primary area to require assistance from an 
immediate system development initiative. 

Extensive involvement of system users and owners contributed to the use of the 
dedicated user centered design approach, during which a number of philosophies and 
practices considered to be beneficial to this project, were exercised. These included 
in-depth interviews, User Centered Design (UCD), Participatory Geographical 
Information Systems (PGIS), Human Computer Interface (HCI), Geographical 
Information Systems and paper prototyping. Each practice was subsequently applied 
to the incremental system development methodology for the design, development and 
testing of the system components. The most suitable solution arrived at, entailed a 
web-based GIS with data capturing, analysis and mapping functionalities. Despite the 
fact that the design included all the features of the ideal system, only selected 
components could be developed, due to financial, technical and data availability 
constraints. 

System development commenced soon after the finalisation of the functional design. 
The GIS tool was developed in line with the incremental development methodology, 
resulting in the installation of a dedicated test environment, from where the user could 
provide feedback subsequent to the release of each component. Following the 
integration of all the components, the final GIS tool was implemented at the client's 
premises for an evaluation period, in order to allow for a comprehensive review of the 
system capabilities and usability, from the users' perspective. 

The evaluation phase investigated the utilisation of the tool in relation to the daily task 
of assessing applications for change in land-use, as performed by the Sub-directorate 
Ribbon Development. Feedback from users was summarised in consolidated System 
Usability Scale (SUS) test results. From this feedback it became evident that the GIS 
tool was considered to be a useful instrument, assisting officials with daily 
responsibilities. 

The data capturing functionality enabled the users to capture the identified land-use 
applications' variables directly onto the system. The map component linked the 
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application data to the spatial entItles, through the use of the Surveyor General 
property data (the 2 I-digit code). In the case of an application for a new township, the 
free-hand drawing tool allowed the user to specify the footprint of the area affected by 
the application, on the map. The spatial representation of the application and the 
overlay thereof with the base spatial layers contained in the map, allowed the official 
to make an informed conclusion with regards to the application's impact on the 
SMRN and the SPTN. Templates of standard letters used for feedback to applicants, 
were populated with the details captured by the officials, obviating the need for them 
to complete these fields manually. An e-mail functionality was provided to enable the 
electronic dissemination of these letters, containing GPTRW's feedback on the 
assessment of the applications, to the involved municipalities and applicants. 

The administration of the spatial data maintenance of new townships was enabled 
through a checklist and a map with thematic layers, indicating new townships for 
which spatial maintenance was still required. Advanced back-end procedures were 
developed to enable spatial updates through a user-friendly interface, to ensure that 
the database tables and related spatial layers were synchronised. 

The map component was designed to provide access to road designs, based on 
database procedures for the identification of relevant records from the Drawing 
Management System (OMS). Base layers providing ample details of the surrounding 
area assisted the technical and land-use/public transport assessors in their decision­
making responsibilities. The GIS tool allowed the identification of the approved 
applications, so that the conditions of approval could be recorded. The monitoring 
map was developed in order to present the location of the approved applications. 
From this information, approximate development trends were inferred and the 
possible need for amending or adjusting plans and programmes, for both land-use and 
transport, e.g. Integrated Transport Plan (ITP) and Integrated Development Plan 
(IDP), were determined. 

It can be concluded that the GIS tool successfully addressed the majority of the user 
needs. The test results were supplemented by comments by system users indicating 
the desirability of developing those components that had been discontinued, as part of 
a complete solution where user needs and legal requirements will be fully satisfied. 
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Chapter 1: Introduction 

1.1 Background 

The design of a Geographical Information System for promotion of integrated 
planning of transport and spatial affairs between all spheres of government 

With the common goal of improving Gauteng's transport sector in mind, the Member 
of Executive Council (MEC) for Public Transport, Roads and Works, concluded his 
recent budget speech by declaring ".... an unwavering commitment from my 
Department and I (sic), to accelerate our pace of delivery, improve our provision of 
services and generally contribute to creating the necessary environment for Gauteng 
to Work Better." (1 acobs, 2006) 

Strategically, this thesis is concerned with the primary responsibility and increased 
efforts of the Gauteng Department of Public Transport, Roads and Works (GPTRW) 
to obtain and manage the legally required datasets 

It is apparent that information sharing between stakeholders in the transport and 
spatial planning sectors of Gauteng has become an urgent obligation. The following 
factors have been identified as compelling incentives: 
- The recently propagated legal requirements for surveys and data collection, e.g. 

the National Land Transport Transition Act (NL TT A, Act 22 of 2000, NDoT), 
obliging the submission of Current Public Transport Records (CPTRs), the 
Gauteng Transport Infrastructure Act (GTIA, Act 8 of 2001, GPTRW), requiring 
road network and pavement condition details and the Spatial Data Infrastructure 
Act, (SDIA, Act No. 54 of 2003, NDLA), necessitating the submission of details 
regarding the types and extent of land-uses required by national and provincial 
regulations and the capture of spatial data, 

- Legal requirements for information sharing, as required by the Promotion of 
Access to Information Act (PAJA, Act 2 of 2000, National Constitution) and the 
SDIA (NDLA, 2003), 

- The costs and effort involved in conducting the fieldwork to collect required 
datasets, and 

- The costs and effort involved in doing desktop maintenance on these datasets, as 
required by legislation. 

Furthermore, apart from merely fulfilling legal requirements, information sharing also 
potentially allows the following to be achieved: 
- An improved level of co-operation the between the different spheres of 

government, 
- Increased integration of spatial and transport planning, 
- Improved service delivery by government, and 
- A better quality of life for all citizens. 

Ii The practical topic dealt with in this thesis, is the design of a Geographical 
Information System (GIS), which promotes integrated planning on the part of 
transport planners collecting and monitoring spatial and transport data. Selected 
modules of the system are developed as part of the study. System users benefiting 
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Chapter 1: Introduction 

from the initiative is from the Sub-directorate Ribbon Development, Directorate 
Planning of GPTRW. GPTRW has a primary responsibility of promoting the 
integration of transport and land-use. This integration is particularly important for the 
assessment of the following: 

The impact of land-use on road network infrastructure, 
The impact of land-use on the strategic public transport network, and 
The impact of land-use on the Gautrain Rapid Rail planned route and station 
precincts in order to ensure that such precincts are conducive to the promotion of 
integrated public transport. 

The integration of land-use and transport can be achieved either through pro-active or 
re-active measures. GPTRW has already invested in the implementation of both types 
of measures. However, the Sub-directorate responsible for the evaluation of 
development applications for their impact on the primary transport system of the 
province, and monitoring of land-use development over time in selected areas or 
corridors, are not equipped with the necessary tools and guidelines to administer the 
workload. 

The challenges that the Sub-directorate faces necessitates the development of 
appropriate supporting tools, as this will enhance performance and result in the 
improving the management of transport related land-use in the province. 

The need, therefore, is for the design and development of a web-enabled GIS database 
providing capturing and reporting mechanisms to assist the responsible officials to do 
their work effectively and efficiently. 

1.2 Objectives and scope of the study 

Taking into account the details provided in the background section, the objectives of 
this study can be summarised as follows: 

- Identify the legal requirements for sharing of spatial and transport information, 
- Identify the legal requirements for establishing information systems, 

Identify the legal requirements for cooperation between different spheres of 
government, 
Identify the legal requirements for integrating spatial and transport planning 
practices, 
Conduct a status quo investigation of data and information systems in use by 
Gauteng provincial government and involved municipalities, 
Determine the extend and nature of information which is required for complying 
with legislative and operational mandates, 
Do a gap analysis in order to identify the missing links in an integrated planning 
information system, 
Conduct a prioritisation exercise of datasets to be managed, as motivation for the 
selection of land-use and transport planning as the beneficiary to this project, 

- Select an applicable development methodology, 
- Design a GIS based on business requirements that adhere to the identified legal 

requirements and that will make the information accessible to the Gauteng 
transport planning fraternity, 
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Chapter 1: Introduction 

Develop selected components of the GIS designed, 
Evaluate the components developed for promoting integrated spatial and transport 
planning, and 
Make recommendations regarding data collection, system development and 
organisational matters peculiar to GPTRW and 
Make recommendations regarding system development, GIS and integrated 
planning as topics for further research. 

1.3 Project limitations and constraints 

This project assesses the application of GIS technology as a tool to promote 
information sharing and the increased integration of transport and land-use planning 
and development. The author's design of the GIS forms part of a project undertaken 
by Khuthele Projects, APS Plan Africa, Nametso Consulting and AfriGIS. The scope 
of the assignment undertaken by the companies but excluded from this thesis was the 
following: 

To confirm land-use control and monitoring functions and responsibilities of the 
GPTRW, in addition to the responsibilities of the Department of Development 
Planning and Local Government and municipalities in Gauteng, 
To develop a procedure/training manual providing guidelines for the relevant Sub­
directorate within the Directorate Planning regarding its responsibility to comment 
on draft strategic land-use and related plans prior to its finalisation, as well as 
commenting on day-to-day development applications prior to their approval, 
To propose an organisational structure and post establishments in order for the 
Directorate Planning to carry out its responsibility regarding transport and land­
use integration, and 
To develop a brief and focussed change navigation strategy and rollout plan. 

Refer to section 1.5 for the discussion on the outline of the thesis. Chapters 2 - 6, 8 
and 9 of this thesis are conducted by the author, without aid from project members 
and falls outside the scope of the official project. The content of Chapter 7 is based on 
the system designed for GPTRW, but includes the design permutations and workflow 
descriptions prepared independently by the author. The coding of the system is 
excluded from this study. Other constraints impacting on the execution of the study 
included: 

Budget: Adequate financing needs to be available to complete the proposed 
deliverables, specifically with regards to the system development funded by the 
appointment of the consultants by GPTRW, 

Existing technology: Complications are created by the introduction and 
integration of new technologies with the existing infrastructure, 

- Legislative constraints: The deliverables conformed to the current set of legal 
requirements but future amendments to the legislation will have an impact on the 
success of the system. 
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Chapter 1: Introduction 

1.4 Methodology 

The selected methodology for system design and development is the advanced spiral 
life cycle model, also known as the incremental development model. The selected 
model can be summarised by the following steps: 
- Determine objectives, alternatives and constraints, 
- Identify and resolve risks, 
- Evaluate alternatives, 
- Develop the deliverables for the current iteration and verify that they are correct, 
- Plan the next iteration, and 
- Commit to an approach for the next iteration. 

The incremental development methodology is modified slightly in order to 
accommodate the custom requirements of the study. Refer to Figure 1-1 for the 
representation of the over-all methodology, also indicating main activities per step. 

The preliminary analysis stage includes the following: 
- Literature review, 
- Interviews, 
- Gap analysis, and 
- Strengths, Weaknesses, Opportunities and Threats (SWOT) analysis. 

The preliminary and architectural design stage includes the compilation of business 
requirements and the preparation of a functional design. 

Component spirals are applied for the main components of the system and include the 
following steps per component: 
- Design, 
- Develop, 
- Test and review, 
- Integrate, and 
- Release. 

The design and development principles and technologies considered applicable to this 
study include the User Centered Design (UCD) principles, Human Computer 
Interaction (HCI), paper prototyping and Participatory Geographical Information 
Systems (PGIS), as well as in-depth interviews, GIS and System Usability Scale 
(SUS) testing. 
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Chapter 1.' Introduction 

1.5 Content 

This thesis is organised in the following manner: 

Chapter 1 presents a background and introduction to the study. 

Chapter 2 provides an overview of South African policy, legislation and the planning 
frameworks mandating spatial and transportation planning, with specific focus on 
legislation dealing with integrated planning of provincial and municipal planning 
spheres. The successful integration of the two planning disciplines dependants on the 
co-operation and consultation between different spheres of government. The need for 
co-operation is demonstrated by quoting requirements from several relevant policies 
and strategies. Likewise, national legislation and provincial strategies are cited in 
order to motivate the development of information systems for implementation of 
information sharing and support of transport planners. 

Chapter 3, focusing on two major municipalities, reports on the status quo of 
information systems for transport and land-use planning, as well as the level of 
integrated planning catered for by these systems. A brief overview is provided with 
the planning status in Johannesburg and Tshwane. The systems supporting the 
planning processes are evaluated in terms of system content, update frequency and 
technology, including the application of GIS, if any. The status quo investigation is 
limited to a discussion of only two of the metropolitan municipalities, because district 
municipalities, for the most part, lack the relevant systems managing transport or 
spatial planning. A framework is implemented for a more detailed status quo analysis 
of planning information systems in GPTRW. 

Chapter 4 offers support for the conclusions drawn in Chapter 3, by investigating the 
data component. Firstly, the chapter reports on the total repository of transport 
datasets to be managed by government, by investigating ten major legal source 
documents. A checklist of datasets compiled in a comprehensive questionnaire is 
derived from this legislative literature review. A round of interviews are conducted in 
order to identify the datasets that are currently being managed and to ascertain 
additional data needs. The information obtained from the interviews is used to derive 
a formula for prioritisation. The weighted average method is applied to assist with the 
prioritisation of the outstanding functional solutions. 

The methodology to be applied during the product development is discussed in 
Chapter 5. An overview on the traditional Waterfall Model is provided, after which 
the more advanced incremental development model is discussed. Philosophies and 
tools considered to be applicable to this project includes in-depth interviews, User 
Centered Design (UCD), Participatory Geographical Information Systems (PGIS), 
Human Computer Interface (HCI), Geographical Information Systems 
(GIS), Paper Prototyping and usability testing, including System Usability Scale 
(SUS). Thereafter, the application of each tool or practice in the system development 
methodology is discussed along with the typical core content of a functional and a 
technical design. 
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Chapter 1: Introduction 

Chapter 6 expands on the business requirements driving the functionality of the web­
based GIS, which is recommended as a suitable tool to assist the officials of the Sub­
directorate Ribbon Development. A primary benefit of the envisaged system will be 
the monitoring functionality, allowing for strategic evaluation and intervention in the 
transport and spatial planning in the study area. Legislation to be reviewed as part of 
the business requirements analysis includes the Promotion of Access to Information 
Act (PAJA, Act 2 of 2000, National Constitution), Gauteng Planning and 
Development Act (GPDA, Act 3 of 2003, DPLG) and Gauteng Transport 
Infrastructure Act (GTIA, Act 8 of 2001, GPTRW). Furthermore, the Gauteng 
Provincial Land Transport Framework (PLTF, GPTRW, 2002», the Gauteng Spatial 
Development Framework (SDF Phase III, GPTRW, 2002), the Gauteng Strategic 
Public Transport Network (SPTN, GPTRW, 2003) and the Gauteng Strategic Major 
Road Network (SMRN, GPTRW, 1994) will be considered, as these constitute 
primary frameworks guiding the preparation of base data. An analysis is conducted of 
the environment in which the GIS tool will be deployed, listing Strengths, 
Weaknesses, Opportunities and Threats (SWOT). 

Chapter 7 includes the functional design of the envisaged solution, i.e. a tool for the 
capturing of applications for change in land-use, based on a GIS application 
accommodating a graphical representation of existing and new land-use 
developments, with capabilities to monitor development trends in specific areas. 
Selected functional screen designs and process flow diagrams are provided. These 
designs serve as basis for programming and are developed in cooperation with the 
client and all role-players, including potential system users, before development can 
commence. The product life cycle model selected in Chapter 5, i.e. the incremental 
development model, is applied for each component of the GIS solution. The results of 
the SWOT analysis obtained from Chapter 6 are taken into account when applying the 
User Centered Design (UCD) and participatory design principles. This chapter is 
concluded with a discussion of GIS features and design details for integration with 
existing systems. 

System development commences soon after the finalisation of the functional 
specification. The GIS tool is developed in line with the incremental development 
methodology, resulting in the setup of a dedicated test environment from where the 
user could provide feedback per component after its release. Following integration of 
all components, the final GIS tool is implemented at the client's premises for an 
evaluation period in order to allow for a comprehensive review of system capabilities 
and usability from the users' perspective. Chapter 8 firstly aims at comparing the 
actual system developed and deployed with the ideal system as designed in Chapter 7. 
Components not included in this phase of the system are identified, and rationale for 
the exclusion is discussed. Secondly the chapter investigates the utilisation of the tool 
in relation with the daily tasks of assessing applications for change in land-use, as 
performed by the Sub-directorate Ribbon Development. Feedback from users is 
summarised in consolidated SUS test results. 

Conclusions drawn from the study are provided in Chapter 9, followed by 
recommendations on the way forward regarding data collection, system development 
and organisational matters peculiar to GPTRW. Furthermore, recommendations are 
made regarding system development, GIS and integrated planning as topics for further 
research. 
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CHAPTER 2 

OVERVIEW OF TRANSPORT PLANNING 
LEGISLATION AND RELATED SPATIAL 
FRAMEWORKS 

This chapter provides an overview of South African policy, legislation and planning 
frameworks mandating spatial and transportation planning, with specific focus on 
legislation dealing with integrated planning in provincial and municipal planning 
spheres. The successful integration of the two planning disciplines is dependant on the 
co-operation and consultation between the different spheres of government. The need 
for co-operation is demonstrated by requirements quoted from relevant policies and 
strategies. The development and implementation of information systems to promote 
information sharing and support transport planners, is motivated by national 
legislation and provincial strategies. 
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CHAPTER 2: Overview of Transport Planning Legislation and Related Spatial Frameworks 

2.1 Transport plans and associated spatial frameworks 

2. 1. 1 Integrated Transport Plans: Required by National Land Transport 
Transition Act 

Section 7 of the National Land Transport Transition Act (NL TT A, Act 22 of 2000, 
NDoT) specifies a number of statutory plans that will guide land transport in South 
Africa. These are the following: 
- Current Public Transport Records (CPTR), 
- Operating Licenses Plans (OLS), 
- Rationalization Plans (Rat Plan), 
- Public Transport Plans (PTP), and 
- Integrated Transport Plans (ITP). 

The Act, furthermore, stipulates that an Integrated Transport Plan (ITP) is to be 
drafted annually by Transport Authorities (TAs), Core Cities and specific 
Municipalities, as required by the Member of Executive Council (MEC). The 
following chapters are compulsory, forming the minimum content of the ITP: 
- Chapter I: Introduction, 

Chapter 2: Land transport vision, goals and objectives, 
Chapter 3: Land transport status quo, 
Chapter 4: Spatial framework, 
Chapter 5: Needs assessment, 
Chapter 6: Public transport proposals, 
Chapter 7: Private transport and freight proposals, 
Chapter 8: Stakeholder consultation, 
Chapter 9: Prioritised multi-modal transport proposals and implementation 
programme, and 
Chapter 10: Financial implications. 

The minimum requirements listed above, clearly indicate that the ITP requires the 
integration and alignment of spatial and transport planning, with reference to Chapter 
4 (d) of the plan. It is stipulated that the municipalities develop their ITPs for a five­
year period, after which it should be reviewed on an annual basis. The transport 
planning status in two of the Metropolitan Municipalities in Gauteng Province are 
reviewed in Chapter 3 of this thesis. 

Figure 2-1 emphasises the interrelationships between different transport plans, and the 
correlation between these plans and the Integrated Development Plan (IDP). 

The building blocks of the lOP are discussed in the next subsection. 
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Figure 2-1: Interr~lationships bt'hwen dilTHl'nt transport pllln~ 
8ollrce: ('81«', 2002 

2. 1.2 Integrated Development Plan: Required by Municipal Systems Act 

The lo<:~ 1 gmemmenl ele<.·l ions of IN<:~mr..,r lOOO marked the end of the transitional 
pha~e of local government ~Ild introdll<.·ed new dem'><;r~ti<.· I(><;al govemmenl. 
Lcgisla!ion ,upporting the transformation of local govemment include, Chapter 5 of 
the ~·Iunicipal Sys l ~ms Ad (No 32. NDPLG. 2000). which 'lipil latcs !hat each 
nllJnki pali t y prepare' and ~dopl' ~n In legr,lted Deve! opm~n! PI~n (lOP) for it, area of 
juri_diction. 

Integrated developmenl pl~nn i ng ha, to !<.Ike p l ~<.·e in alignmenl wilh !iw municipal 
boundaries as pel" the Local GoVelTHnem Municipal Dem~rc~lion .'\ct (No 27. 
NOPLG. 199~). Pan J (>edion 27) of thc .\llmicipal System; ;"ct ;lipulate, the 
pfO<:ess or framework for planning. drai"!ing. adopting and r~vi~wing lOPs. In t~rms of 
Ch~pter" (Se<.·tion 10.1) of Ihe Mllnidp~1 Sy,lenh Ad. muni<:ipal i! ies should provide 
1'01" public panicipation in the affair, of !he 'nllnicipalily. h re<:luire' munidpali!ie, to 
develop a cul!ul"e and encourage public lllvolvcment in local governance. 

The components (,fthe IUP should at the very leaM include !he following: 
A vision of Ihe IOflg-lerm deve lopmenl of th ~ municipai!! y. 
;l,n assc,smcnt of Ihe existing level of development in the lTIllnicipali!y. which 
must inchldc an ident ification of the nced fOI" bas ic nmnicipal services. 
The mumcipalily·s d~\·e l opmen l priori!.i~s and oh.iecliv~~ Ii)r i! s elec!~d krm. 
The mllnicip~li ty', development ,trategie'. which mlls! he aligned with ;lny 
n;ltional or provin~ia l ",,<.·wr~l pl~n' and pl~nning requiremen!,. 
A Spaual Dcvelopment f'mmework (SOr). which must inclildc thc provision of 
basic guideline, for;l land-u>e management system. 
The !\111n i cip~ lit y·s oper~tional ~trat ~gies. 

A di,a stel" lTIanagenlent plan. 
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CHAPTER 2: Overview of Transport Planning Legislation and Related Spatial Frameworks 

- A financial plan, which must include a budget projection for at least the next three 
years, and 

- Key Performance Indicators (KPIs) and performance targets. 

It is required that the Municipalities develop their IDPs for a five-year period after 
which it should be reviewed on an annual basis. The spatial planning statuses of the 
three Gauteng Metropolitan Municipalities are reviewed in the third chapter of this 
thesis. 

The Spatial Development Framework (SDF) and its components are discussed in the 
following subsection. 

2.1.3 Spatial Development Framework: Required by Development 
Facilitation Act 

According to spatial planning regulations, the preparation of the Spatial Development 
Framework (SDF) must give effect to Chapter 1 of the Development Facilitation Act 
(DFA, Act 67 of 1995, NDLA). Chapter 1, Section 3(1), reports thirteen general 
principles for land-use planning in South Africa. The third principle focuses on the 
promotion of integrated land development. The fourth principle states that public 
participation should form a major part in the process of land development. The 
primary purpose of a spatial framework is to create an adequate municipal spatial 
structure or suitable spatial form. Additional goals of such a structure include 
redressing past imbalances and promoting equity, promoting an improved system of 
access and providing a framework for managing development, which includes 
identifying areas for investment, rehabilitation and protection. 

The components of the SDF include at a minimum, the following: 

- Objectives that reflect the desired spatial form of the municipality, 
- Strategies and policies regarding the manner in which to achieve the objectives, 
- Basic guidelines for a land-use management system, 
- Capital investment framework for the municipality's development programs, 
- Programs and projects for the development of land within the municipality, 
- Visual representation of the desired spatial form of the municipality, including: 

• Identification where public and private land development and 
infrastructure investment should take place, 

• Delineation of the urban edge, if feasible, 
• Strategic interventions, and 

- Priority spending areas. 

The SDF forms part of the IDP and should be reviewed by the municipalities on an 
annual basis as part of the update of the IDP. The statuses of the SDF in the three 
Gauteng Metropolitan Municipalities are reviewed in Chapter 3 of the thesis. 
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----

2.1.4 Synopsis of frameworks and plans required for integrated spatial 
and transport planning 

In ,urnm,lry of the leg;,],!ti"n review, Ihe finlling, are con<;"hdaleu hy empha<,i<,ing 
Ihe interrelation,hip between the rde\',lnl pl~n~ ,md louching: on Gauleng-,pecific 
rcqllircm~n(<; for inkgral~d planning <;tipu ialcd by Ihe nllllen;:! Tran<;port Fr,nnework 
Revi,ioll Act (G'FRA. ACl g of 2002, GITR\Vj and [he Gautcng Whiw Paper on 
T"ll1~por1 Poli~y ('IDoT. 19'17l. 

I n/errciariol1Ship between the SD F. In' ami lVI' and till' roll· of adiacellf 
mllilidpaiilie.\' inlhe preparatio" orllle plall ,1 

The " 'lunicipal SYSiern, ACI (\ ISA Act 32 oi" 2000. l"DPLG) compels :>1unicipalities 
10 draw up ,m lOP :b a ~ingu l ar, incl u,ive am] ,lralegic development plan lhal i, 
aligned wilh the del iberme effom of Ihe ~urrounding Munkipalilie, ,md Olher ~phere> 
of governm~nl. In wrm, of thc MSA, a municipalilY is required 10 formilal e an !DP 
made up of mne component>. including a <'p,llial development framework (SDf). 
which mu~1 include Ihe provi~ io n of ba,i~ guideline, lilr ~ hmd·u,e m,magemcnt 
~yslem . As an integral component of the IDI', the SDF musl abo adhere 10 Ihe 
requm,nlent, of lile Loeal "o"ernmen!: Municipal Planning and Performance 
M~nageme nl Regul,lIion~ of 200 1 (Ciovernrnenl Nolice 22ft05, 24 Augu>1 2(01). 

The NLTTA (l"Do'l, 20(0) requircs land transport planning 10 be integrated with the 
land developmenl p">cebs. The Ir:m<,port plan<, mU,l be developed within the rOnlext 
of the Integr~ted Developmenl Pliln, (lDPb) and I,md developmenl objedive~. rhe 
preparation of the ITT' mu~t include thc con~liltation ,md p,lrtil'ip,lIion of intercsted 
and affected pJJ'ti,,, requm,d for the f'l"paralion of Integraled Development Plan, 1ll 
lerm~ of ~h,lpler 4 ,md >t:clio!l 29(1)(b) of Ihe ll )(;J I "o\'ernmen!: \1umclpal Sy,tent> 
Act (:-JIJPI .G. 2(00), 

An ITP, a~ described in the \lLTT A (1\'DoT. 20(X)) and the GTrRA (GPTR\V, 2(02). 
is ~ '1~lulory plan, whkh i~ prepared 10 guide the developmenl of the tr:m,port ,y,tem 
in a Municipal area .. "'~ a statutory plan. it is impo!1ilni Ih~1 Ihe contenlS of Ihe ITP be 
treated a~ one of the ,eeto]:]l plaIts. which comprise input into the lOP, The ITP 
bhould not dic l ~ l e Ihe SDF nm ,ice ver>a. TIle plan~ <,hould guioc one ,molh"r. to 
fadJilale Ihe management of demand for l and-tl~e and I r~nsport. wilhin Ihe IDI'. The 
correlation b~tw~en the lOP. SDr and ITP are illu,trated in riglll'C 2-2. 

The legal requirement for cooperalion between neighbouring municipaliti e> and Iheir 
con~liltation wilh pW\'incial go\'Crnmcnt, in order to en~lIfc alignment of slatutory 
tran~po]t and spatial plan,. are di,cus<,cd III <,~ction 2.2 of thi, rhaptcr. 

- ---- ----,-----
- >! "" L_ 

~1gure 2-2: Interrelatillnships between IUP. SUI' and lTP 
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CHAPTER 2: Overview of Transport Planning Legislation and Related Spatial Frameworks 

Integrated planning: Legislative requirements in Gauteng 

The Gauteng Transport Framework Revision Act (GTFRA, GPTRW, 2002) Contains 
statements concerning the integration of spatial development and transport: 
- Section 24( 1): "Land transport planning must be integrated with the land 

development process .... ", 
Section 34(2)(a): "No substantial change or intensification of land-use on any 
property may be undertaken without the written consent of the relevant planning 
authority", and 
Section 34(2)(b): "developments on property within a transport area are subject to 
traffic impact assessments and public transport assessments as prescribed by the 
MEC". 

The Gauteng White Paper on Transport Policy (NDoT, 1997) includes policy 
statements covering the integration of spatial development and transport: 
- "The Department, in association with the Department of Development Planning 

and Local Government and other departments involved and in consultation with 
local government, will undertake broad, integrated land-use and transport 
planning. The Department, in association with the Department of Development 
Planning and Local Government and in consultation with other role-players, will 
actively promote the densification, infilling and mixed land-use of urban 
development to support public transport", 
"It is essential for integrated land-use and transport planning that input pertaining 
to transport is given on land-use and development proposals and applications. The 
Department will, in conjunction with local government, therefore develop simple, 
efficient and effective channels, which expedite such, an integrated planning 
process and which provide for the appropriate evaluation and input on land-use 
and development applications. The Department will ensure that in the 
development of land development objectives, land-use and development 
applications, the promotion of public transport and transport related environmental 
considerations are addressed", and 

- "In order to optimise the usage of transport infrastructure and facilities, and 
especially to promote the integration of land-use and public transport, the 
Department will, in consultation with other departments and other levels of 
government, identify, propose, plan and actively support strategies which promote 
development in corridors and nodes within these corridors". 

2.2 Requirement for co-operation and alignment of planning 
responsibilities between provincial and local government 
spheres 

In this section of the chapter the need for inter-governmental co-operation IS 

demonstrated by citing requirements from relevant policies and strategies. 

Gauteng can be divided into four sets of institutional arrangements: 
- National Department of Transport (NDoT): Responsible for establishing planning 

frameworks, 
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CHAPTER 2: Overview of Transport Planning Legislation and Related Spatial Frameworks 

Province: Responsible for province-wide planning and coordination, 
Local Government: Responsible for delivery of transport at local level, addressing 
integration of land-use and transport and other municipal functions, and 

- Rationalised service delivery agencies: Responsible for implementation and 
maintenance of road and rail infrastructure. 

The hierarchy of government spheres in Gauteng is illustrated by Figure 2-3. 

1 

2 

~----- - L 
N~tio~a ___ J~ 

~---- ---- ---- -----

1 __ ~rovinci~~- --- 1 
,----- -- -- - - --

---~--

,-_ .. 
I Supportinr; 

.. ~ agencies (e.g. 
SANRAL) 

I 
District 

Municipalities 
Metropolitar 

Municipalities 

, Supportinr; ! 

i agencies (e.g. I 
JRA; 

~ .. 

. ____ J 
I ____ ...i 

Local 
Municipalities 

3 

Figure 2-3: Government spheres in Gauteng province 

2.2.1 Gauteng Inter-Governmental Transport Charter 

4 

The Gauteng Inter-governmental Transport Charter (Seftel, 2006) was developed as a 
joined initiative between Gauteng Public Transport, Roads and Works (GPTRW) and 
the District and Metropolitan Municipalities in the province. As the title suggests, the 
charter aims at "combining politics, process and intellectual endeavour". 

The charter highlights the following urgent transport challenges as prominent in the 
provmce: 

High levels of population growth and increased mobility demands, 
- Apartheid settlement patterns not addressed afterlO years of democracy, resulting 

in long travel times, 
Public transport that is considered to be unsafe, unaffordable and unreliable, 
Increased levels of congestion resulting in a deteriorating road network, 

- Little sustainable business development exists among small public transport 
operators, and 
High level of non-compliance with traffic laws. 
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CHAPTER 2: Overview of Transport Planning Legislation and Related Spatial Frameworks 

More challenges include the gap between policy, planning and implementation and 
the lack of integration and alignment between: 

Land-use and transport planning, 
- Transport objectives and economic development objectives, 

Province and local government, 
Metropolitan and district municipalities, 
Local governments in the district municipalities, 
Public transport modes, 
Public and private transport, and 
Gautrain rapid rail link and rest of transport system. 

According to section 5.4 of the charter, transport plans should facilitate 
implementation. Different spheres of government need to fund their own planning 
processes while the role of the province should be to ensure adequate supporting 
resources to prepare plans. Information sharing is a key requirement in ensuring 
proper alignment of responsibilities in the preparation of plans as well as in the 
content of the plans. In section 2.3 of this thesis the motivation for the development of 
information systems to support this need, is discussed. 

Linked to the lack of integration between planning disciplines and planning bodies, 
the charter also indicates the urgent need for clarification of roles and responsibilities 
allocated to the different planning spheres. Two levels of integration that need to be 
reinforced include, on the one hand, the seamless integration of transport 
infrastructure and operations and, on the integration of transport, land-use and 
economic development planning. 

Responsibilities stipulated by the charter can be summarised as the following: 

- Municipalities should prepare ITPs and the Province should prepare the Provincial 
Land Transport Framework (PLTF) in terms of relevant laws and regulations, 
The Province will fund province wide mutually agreed data collection for 
information and modelling, 

- Transportation modelling should be done by the Province and the Municipalities, 
and 
With regards inter-governmental relations, the Province and Municipalities will 
provide feedback to each other about bilateral matters. 

2.2.2 Moving SA Agenda 

Moving South Africa Action Agenda is a 20-year Strategic Framework for Transport 
in South Africa (NDoT, 1998). The framework proposes strategies for land-use 
restructuring which include the densification of transport corridors, co-operative local 
sphere governance, the implementation of local transport and land-use solutions and 
customer-based transport planning. The strategy dealing with the densification of 
transport corridors, emphasises the need of cooperation across government spheres: 
"The corridor vision will take 10-20 years to implement and will require aggressive 
use of development controls and incentives ... In addition, transport infrastructure in 
new developments should be designed to encourage public transport-friendly land-use 
patterns (e.g. street networks which provide easy access to a corridor). Strong co-
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CHAPTER 2: Overview of Transport Planning Legislation and Related Spatial Frameworks 

operation within and across the different spheres of government will be required 
including a substantial co-ordination agenda across the functions of housing, land-use, 
utility services, transport infrastructure and transport services ... " 

2.2.3 Gauteng White Paper on Transport Policy 

The Gauteng White Paper on Transport Policy (NDoT, 1997) relates policy 
statements regarding the integration of land-use development and transport, as 
highlighted in section 2.1. The paper also indicates that there will be and should be 
cooperation between role-players in the planning discipline, as demonstrated by these 
quotations: 

"The Department, in association with the Department of Development Planning 
and Local Government (now Finance and Economic Affairs) and other 
departments involved and in consultation with local government, will undertake 
broad, integrated land-use and transport planning. The Department, in association 
with the Department of Development Planning and Local Government (now 
Finance and Economic Affairs) and in consultation with other role-players, will 
actively promote the densification, infilling and mixed land-use of urban 
development to support public transport", 
"The Department will, in conjunction with local government, ... develop simple, 
efficient and effective channels which expedite an integrated planning process and 
which provide for the appropriate evaluation and input on land-use and 
development applications", and 
"In order to optimise the usage of transport infrastructure and facilities, and 
especially to promote the integration of land-use and public transport, the 
Department will, in consultation with other departments and other levels of 
government, identify, propose, plan and actively support strategies which promote 
development in corridors and nodes within these corridors". 

2.2.4 GPTRW Strategic Plan for 2004 - 2009 

According to the Gauteng Department of Public Transport, Roads and Works 
(GPTRW) Strategic Plan (2004 - 2009) the goal of GPTRW is to: "Ensure increased 
mobility and accessibility of Gauteng citizens, particularly the poor, to transport and 
socio-economic infrastructure that facilitates their meaningful participation in 
economic and social activities." Furthermore, the Plan indicates that he vision of 
GPTRW is: "For socio-economic growth, development and an enhanced quality of 
life for all people in Gauteng". 

The mission defined by of GPTRW is to: "Develop and integrate, sustainable 
infrastructure, which promotes a people-centred, innovative, developmental public 
works and an accessible, safe and affordable movement of people, goods and 
services" . 

The strategic plan developed by GPTRW for the period of 2004 - 2009 stipulates the 
following strategic objectives for the department: 

Provision of an accessible, affordable, reliable, safe, integrated and 
environmentally sustainable public transport system, 
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CHAPTER 2: Overview of Transport Planning Legislation and Related Spatial Frameworks 

Effective management and transformation of transport and socio-economic 
infrastructure related institutions, systems and processes, 

- Support of economic growth and investments through the provision of appropriate 
transport systems and socio-economic infrastructure, 

- Integration of transport systems and socio-economic infrastructure systems in the 
Gauteng Growth and Development Strategy and development plans of other 
spheres of government, 

- Implementation of the Expanded Public Works Programmes in a manner that 
optimizes employment and addresses economic and social needs of the poor, and 

- Efficient and effective management of the Department. 

The fourth objective focuses on the requirement for integration and co-operation 
between government spheres. According to this objective, GPTRW will strive to 
ensure that development plans are inclusive of transport matters on both provincial 
and municipal spheres. The integration will be a joined goal in collaboration with 
other relevant departments, particularly the Departments of Finance and Economic 
Affairs (DFEA), and the Local Government. Integration of transport issues should be 
able to ensure that development occurs within a "holistic, inclusive and sustainable 
framework and approach." 

2.2.5 GPTRW Budget Vote 2006-2007 

The annual budget vote delivered by the MEC of GPTRW is in line with the 
departmental strategic plan. The current MEC, Ignatius Jacobs, indicates that his 
department, since 2004, has endeavoured to contribute to shared economic growth and 
development in Gauteng by establishing the necessary strategies and frameworks for 
turning around transport infrastructure planning and the provision of services. 
GPTRW's focus for this financial year (April 2006-March 2007) is on "matters over 
which we have direct powers and functions, and increased facilitation and co­
operation with other spheres of government over matters that fall within their 
jurisdiction. " 

"Making Gauteng Work Better", according to Jacobs, includes increased co­
ordination and co-operation between all spheres of government within the Inter­
Governmental Relations Framework Act (IRFA, Act 13 of 2005, NDPLG) in the 
spirit of co-operative governance. 

2.3 Legal requirements: Information systems enabling 
information sharing in the transport planning discipline 

The necessity of developing information systems to enable the sharing of planning 
information between government spheres, is highlighted by the NLTT A (NDoT, 
2000), CPTR regulations (Government Notice 1005 of 2002), the GPTRW Strategic 
Plan and the Gauteng Inter-governmental Charter. The Promotion of Access to 
Information Act (PAIA, Act 2 of 2000, National Constitution) stipulates the 
requirements of transparent governance. 
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CHAPTER 2: Overview of Transport Planning Legislation and Related Spatial Frameworks 

2.3.1 NL TTA: National integrated land transport information system 

As stipulated by section 6 of NLTT A (NDoT, 2000), a national land transport 
information system must be established and maintained by the Minister, based on 
sound business processes, and be integrated with the provincial information systems. 

The Act requires that each MEC, transport authority, core city and municipality must 
provide the information about their activities and progress in achieving the objectives 
of the Act, the national land transport policy, and their utilisation of funds provided by 
the national department. It is also note that a municipality may arrange with the MEC 
that the provincial department will provide this information on its behalf. 

Moreover it is emphasised that an information system should be developed that has 
the capacity to capture national land transport information. Such a system must be 
used to monitor policy implementation and planning, and to assist all spheres of 
government in making decisions on investing in public transport. This information 
may be made available to interested parties or in the media. 

2.3.2 NL TTA: Transport information system for Transport Authorities 

According to NLTT A (NDoT, 2000), Section 68, the responsibilities of transport 
authorities include, as a minimum, the following functions and competencies: 

The promotion of security in public transport, 
The promotion of optimal use of the available travel modes in order to enhance 
the effectiveness of the transport system and reduce travelling time and costs, 

- The development, operation and maintenance of a land transport information 
system, 
Marketing, promotion and publicity associated with the public transport system, 
and 
Providing operational information, e.g. schedules and fares, to users or potential 
users of public transport. 

2.3.3 CPTRs: Planning requirements in terms of NL TTA 

The minimum requirements for the preparation of Current Public Transport Records 
(CPTRs, Government Notice 1005 of 2002) necessitate the development of 
information systems in the following two sections: 

Section 2.3: "Although it is not required by these minimum requirements, over 
time the CPTR should be developed into a more comprehensive public transport 
information system", and 
Section 9.2.1.2: "The location of the facility must be described as a minimum, 
e.g. corner of X and Y street, or, if so desired, by means of a Geographical 
Information System (GIS)." 
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CHAPTER 2: Overview of Transport Planning Legislation and Related Spatial Frameworks 

2.3.4 Gauteng Inter-Governmental Transport Charter 

The Gauteng inter-governmental transport charter (Seftel, 2006) aims at "combining 
politics, process and intellectual endeavour". The following planning objectives are 
highlighted by the charter: 

- Align and integrate planning processes to achieve public transport prioritisation 
and good land-use management, 

- Maximise public and stakeholder participation in planning and policy making, and 
- Be responsive to the access needs of rural communities and enterprises. 

The charter's envisaged outputs include: 
- The strengthening and consolidation of governance structures between the state 

and transport stakeholders, 
- The identification of commonly agreed key public transport and freight nodes and 

corridors to promote effective land-use patterns and densification, 
- Province wide SPTN drawing on respective transport plans, and 
- The development of a rationalised and coordinated transport information system 

to support planning. 

2.3.5 GPTRW strategic plan for 2004-2009 

GPTRW's strategic plan for the period of 2004-2009 stipulates that the department 
will, in order to meet the six strategic objectives, develop monitoring and evaluation 
tools and systems for both its internal operational efficiencies and its service delivery 
priorities. The department will focus on innovative approaches to service delivery and 
will establish clear service delivery targets and indicators to meet provincial goals and 
developmental objectives. Information sharing will be promoted by putting in place 
relevant systems, and will enable the department to operate a modern information 
system and improve its business processes. Systems of provincial importance include: 
- Asset Procurement and Operating Partnership System (APOPS), 
- Computerised Maintenance Management System, 
- Geographic Integrated System (GIS), 
- Provincial Government Asset Register, 
- Integrated Transport Information System, 
- Integrated Infrastructure Management System, 
- Extended Public Works Programme (EPWP), Gauteng Labour Intensive 

Programme (GLIP) monitoring system, and 
- Natus systems administration. 

2.3.6 The Promotion of Access to Information Act 

The Promotion of Access to Information Act (PAIA, Act 2 of 2000, National 
Constitution) is the national legislation, which was promulgated to give effect to the 
constitutional right of access to information. The PAJA (National Constitution, 2000) 
came into operation on 9 March 2001. Subject to the PAIA (National Constitution, 
2000), all South African citizens should have access to records held by the state and 
private bodies. 
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The following are the objectives, which the PAIA (National Constitution, 2000) 
seeks to achieve: 
- To ensure that the state takes part in promoting a culture of human rights and 

social justice, 
To encourage openness and to establish voluntary and mandatory mechanisms or 
procedures which give effect to the right of access to information in as speedy, 
inexpensive and effortless a manner as reasonably possible, and 
To promote transparency, accountability and effective governance in all public 
and private bodies, by empowering and educating everyone to understand their 
rights in terms of the PAlA, so that they are able to exercise their rights in relation 
to public and private bodies, 
To understand the functions and operation of public bodies, and to 
Effectively scrutinise, and participate in decision making by public bodies that 
affects their rights. 

According to section 2.2.2 of the Guide to the PAIA (National Constitution, 2000), all 
public bodies must have information manuals. The minimum content of these manuals 
are stipulated by section 14 of the PAIA (National Constitution, 2000). The purpose 
of the manuals is to assist the public regarding the manner in which access to records 
of public bodies may be requested. The public bodies' manuals must be published in 
three of the official languages. Where necessary, information manuals must be 
updated annually. 

The development of information systems enabling information sharing between 
different spheres of government, their agencies and service providers, will practically 
execute the principles of the PAIA (National Constitution, 2000). 

2.3.7 Spatial Data Infrastructure Act 

The needs analysis appearing in Chapter 4 will identify not only the functional 
solutions to be developed in order to facilitate information sharing and integrated 
planning, but will also pinpoint the spatial data required by these solutions. 

The Spatial Data Infrastructure Act, (SDI, Act 54 of 2003, NDLA) was approved by 
Parliament in December 2003. The aim of SOIA (NOLA, 2003) is to provide for the 
establishment of the South African Spatial Data Infrastructure (SASOI) in order to 
regulate the collection, management, maintenance, integration, distribution and use of 
spatial information. 

The cover page of Government Gazette February 2004 (No. 25973) proclaims that the 
SOIA attempts the following: "To establish the South African Spatial Data 
Infrastructure, the Committee for Spatial Information and an electronic metadata 
catalogue; to provide for the determination of standards and prescriptions with regard 
to the facilitation of the sharing of spatial information; to provide for the capture and 
publishing of metadata and the avoidance of duplication of such capture; and to 
provide for matters connected therewith." 

The SOIA promotes the efficient and effective use of government spatial information 
resources by the sharing of the information between government spheres. The SDIA 
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(NOLA, 2003) gives effect to the constitutional right of access to information held by 
the State. 

This chapter provided an overview of South African policy, legislation and planning 
frameworks mandating spatial and transportation planning. The need for co-operation 
between government spheres as well as the development and implementation of 
information systems to promote information sharing to assist planners, was 
highlighted. The next chapter will focus on the status quo of the development of the 
ITP, IDP and SDF in Tshwane and Johannesburg Metropolitan Municipalities, as well 
as reporting the status of the information systems and technology in place to support 
planning matters in Gauteng Province. 
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CHAPTER 3 

REVIEW OF TRANSPORT AND SPATIAL PLANNING 
AND INFORMATION SYSTEMS AT MUNICIPAL AND 
PROVINCIAL SPHERES 

This chapter reports on the status quo of information systems for transport and land­
use planning in two major municipalities in the study area, as well as the level of 
integrated planning catered for by these systems. A brief general overview is provided 
together with the planning status in each municipality, after which the systems 
supporting the planning processes are evaluated. The evaluation is done in terms of 
system content, update frequency and technology, including the application of GIS, if 
any. Due to the fact that the district municipalities do not have relevant systems for 
managing transport or spatial planning in place, only two of the metropolitan 
municipalities form part of the status quo investigation. The status quo analysis of 
planning information systems in Gauteng Department of Public Transport, Roads and 
Works (GPTRW) is rendered in detail by means of a spatial information framework. 
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CHAPTEH 3: Planning and information system sialus ql/O ill mUlliclpalit'e5 and GPTnW 

3.1 . Planning and information systems status quo in 
metropolitan municipalities 

3.1.1 City of Tshwane 

General ""en-iew 

The lily 0fl ~h"'~I1~ is ~ Mdmp01itan I>. l unidpillily (C) MM) falJing Illainiy wilhin 
the proclaimed boundalies of Galileng Province and bOlders on ~ojth West Province 
in the \O.C<l and Ihe north, WC~1 Ralld Dislricl Municipality and lohanneshurg ant] 
Hurhuleni MelTllpoJit~n Muni~ip~Jilies in the 'Quill and Melsweding Di~!ri<:l 

.\lunicipali!y in Ihe cas1. The CTMII'l stretches from Cenlllfion in the somh to Tcmba 
in the "OTlh and from \Iatx'pane in the WC~1 to Mamcindi in the cast A locality plan 
ofCTMM j, prOVilkd in Figure 3-1. 

The IOlal population of CTMM j, 1,\16 million. accordinf! 10 the 2001 Censlls 
puhli,h~d by St~I,SA, of "hieh 0,00 n,ilhol1 ilr~ elllploy~ll_ The population gro,,"lh 
w~s 3.3 q, per ~nnurll between 19% illld 2001. whik the number of employed 
innea,ed by abolll 2.0 'k per annum. 

Figun· .1- 1 : 1 . 00",d it~, p lan or Ci ty of Tsh" a 0,' M\'I rnpol i ( ~ n '1 un icip'l li ty 
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Planning status 

The current uncertainty regarding the status of the Tshwane Council's Integrated 
Transport Plan (lTP), emphasises the alignment and communication gap between the 
provincial and municipal government spheres: 

In March 2004, the first ITP was submitted to the Tshwane Council. This ITP 
prepared for the planning cycle commencing on 1 July 2003, was approved by 
Council, and subsequently, submitted that same month for the consideration of the 
MEC for Public Transport, Roads and Works, Gauteng Provincial Government 
(GPTRW). 

However, up to the present, this ITP has neither been approved nor rejected, with 
uncertainty surrounding the reason for this lack of feedback. CTMM has since 
commenced their planning, without the approval of the MEC. 

The Tshwane ITP 2004-2009 was the second ITP to be submitted to the Tshwane 
Metropolitan Council. This ITP was the first annual update of the ITP and complied 
with the requirements of the National Land Transport Transition Act (NLTT A, 
NDoT, 2000) for the preparation of an ITP, as well as with the conditions stipulated 
by the Tshwane Council that all comments and queries on the previous plan (2003-
2008 ITP) be accommodated. 

The submitted ITP 2004-2009 has been approved of by council, with the ITP update 
commencing soon after approval and currently underway. 

The first Integrated Development Plan (IDP) was prepared in 2002. Since the 
approval of this IDP, three revisions have been prepared to date. The Draft 2006-2010 
IDP was published in March 2006. 

According to the 2006-2010 Tshwane IDP (DRAFT), integrated development 
planning involves a process through which the municipality compiles a five-year 
strategic plan, known as the IDP. This plan is comprehensive, providing the 
framework for planning and development in the municipality. The IDP should be 
submitted to the City Council for approval, after which all development and projects 
should comply with the stipulations contained in the IDP. The approved IDP is 
deemed the major strategic plan, so that all other plans or strategies compiled by the 
municipality should be considered to be secondary to the IDP. 

The current draft Tshwane Municipal Spatial Development Framework (MSDF) 
comprises the second phase in the process of preparing a comprehensive MSDF. The 
2002 IDP included the Integrated Spatial Development Framework, which 
represented the first phase of the MSDF. The MSDF was reviewed in 2005 to take 
into account the updated City Strategy, the Gautrain Rapid Rail Link and the 2010 
Soccer World Cup. The reviewed MSDF is based on the following hierarchy: 
- Gauteng Spatial development Framework (SDF), 
- The City Strategy, and 
- The Regional and District SDFs. 
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Information systems 

Tshwane's transport planning data is hosted by the Public Transport Management 
Information System (PTMIS) and contains the data from the Current Public Transport 
Records (CPTR) for the bus and taxi modes as well as information from the South 
African Rail Commuters Corporation (SARCC) rail census. Also included with the 
transport planning data, is a map component driven by ESRI ArcMap, which displays 
detailed public transport routes as well as the location of public transport facilities. 

Key statistics are provided in tabular format, calculated on capacity (total seats 
available) and utilisation (total passengers) of the services, based on the minimum 
requirements for summary tables stipulated by the CPTR guidelines. The system is a 
standalone tool, which can be installed from CD-Rom on the user's personal 
computer. The data is updated with a frequency that is determined by updates of the 
CPTR and the availability of funds allocated for system updates during a given 
financial year. 

Another system that is being utilised is the Provincial Public Transport Information 
System (PTIS), which is a web-based system, hosted on the Provincial Local Area 
Network (LAN), containing less detail than the PTMIS. The PTIS is discussed in 
more detail as part of the GPTRW status quo analysis in section 3.2 of this chapter. 

Integrated planning 

Tshwane currently has no system in place to integrate or monitor land-use and 
transportation planning on a strategic level. The following information regarding the 
status quo is available: 
- Only technical comments on land-use applications and policies are obtained from 

the transportation engineers, 
- No monitoring system is in place, but Tshwane is working on the development of 

such a system. This intended system is due for completion in 2006, 
- The monitoring system will relate to approvals of applications to be fed into a 

Geographic Information System (GIS) based system. This information will be 
intelligently analysed in order to derive meaningful conclusions, 

- Opportunity exists to link transport-related planning into the said GIS-based 
system, and 

- Historically, good integration existed through the Committee of Urban Transport 
Authorities. Nevertheless, little integration between land-use planning and 
strategic transport planning has taken place since 1997. 

3. 1.2 City of Johannesburg 

General overview 

The City of Johannesburg is a Metropolitan Municipality falling completely within 
the proclaimed boundaries of Gauteng Province. Figure 3-2 provides a locality plan of 
Johannesburg Metro. The Metro borders on Tshwane Metro in the north, Sedibeng 
District in the south, West Rand District in the West, and Ekurhuleni Metro in the 
east. 
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Thc city COVCIS 1620 , qu",e kil OlM lre, "I' land und. with a population e,timaled al 3,2 
milli()n people, is the largcst city in Soulh Africu . .r"llanne~hlLrg i~ a hastily glOwing 
city: a growlh rale of 4'k per annum implies thut lile Cily wi ll d()uhle in ,".e b)' 2020. 
hll1heImore. J(klres~ing disl() rted migralion pallcllls, cau,ed by aparlheid, i, a major 
challcnge, 

-- ............ 

Planning .,-tlltU,1 

The first Integrated TIansporl Plan (ITP ~003 - 2001\) was approved by Johannesburg 
Council ia August 2003, The July 2004 updale of the ITP "lhe ~urrcnt plan guiding 
Irun ,p"1'1 in Ihe Metropolitan M uniei pali ty and con,j'I' or!'W 0 vollLmes, i.c. V "Iu me I: 
S!u!us Quo und \leeds Analysi" and Volumc 11: Proposals alJ(l fillan~ial Impli ~uli()n 

"Jbc next updale wil l be submilted 10 Coun~;1 and rdcvant committces for approval in 
Scptcmbcl 2006, Update, to the II'P include mon, ~urr~nl mformation on public 
Iran'porl, new dC\Tl"pments and an updated li,t of priOlit) proJecls f()r 
i mplemell iati on. 

The Cily of Johallne,burg !la' al ready prodlLc~d four Intcgratcd Development Plall~ 
(lDh), j[lcludillg: 

2(X)2/03. 
2003104, 
20Cl41OS, and 
200S!Ot'i. 
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CHAPTEH J.' Planning and inlorma(1OI1 s ys tem status qoo in nwn~~paliti()s dnd GPTHW 

In 2006, for the fir't tim". tli<' City produccd a lull rivc·ycar IDP covering the five· 
ycar political term 01-ofliee, namely 2()()(:' to 201 1. 

rhree SpJlial De\'dopm"nt Frarneworh (SDFs) have occn dcveloped by the City to 
date. including: 

SDF 2004105. 
Review of 2004105 SI)J' (Ju ly 20(5). and 
SDF 2005/0(, 

A broad pelformJnce management frJm~wo rk ha, been dev~k)l~d hy the City, which 
hnh thc SDF and other indi vidual sectom! plJn, JS pJlt of tli<' Integral"d 
Ik"dopment Plan (lOP) proces,> and outplLt. This lramcwork is J confirmation of the 
relation,hip between the SDF Jnd the TO P_ Rd~r to Figure 1·1 for the Johanneshurg 
lOP process. 

~ V" k>n aod 
Str~t~gl' 

~ M~yOO". 1 Pr"rl '" 

~ Str8'. gic ,o..goo da , , C""'''''''' (Y 
Need' 

~ C""~"IIO ' 
~ S. ctcrol plan . 

fllformario/l S\".\·t~I/IS 

C. p"" 
Inv .. ' m, n' 

,/' ~ 
.~. Bu."", 
~s"". PIOn",,,!! 

'-.. Bu.o<tong ./ 
.. U" I pro~~ ~, 

Source: Johm""",-t",rg lOP 2IXX,· 2011 

tO P on d 

Boogot 

The Johannesburg munic ipal ity mi li<;e, the simibr information ')~km than T,hwane. 
namely the PTlS ocvcloped h)' GPTRW, namely the PTIS, As wlled previou,ly. the 
system is comrri~ed of a map ~omponenL ulihsation reports _ grid rcports and 
phmogrJphs. 

Addi tional ~upporling data wa~ colledcd during licld slLrvcy, undcrtaken by the City. 
inc luding cordon c()Uil!S. "chick and pa~seng"r volum" ~olLnt' and wai li ng·l i 1l\e ~ 

,urwys. The sur.-ey dJla was CJplllIe(1 in a MS Acce,~ databa,e nOI !ill k ~d to th~ GIS 
componcnt 01- (hc PTIS. HowC\'er, a, the most recent survey, were conducted in 2003. 
the PTIS and the In · llO u<;e developed datahase are both con<;idered (0 be ou tdJ(ed. 

T)~ PTIS i, di '«; u ,,~d in more detail a, part or thc GPTRW ~tatus quo analysis Ll i 

>ection 3,2 of I hi, chapter. 
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CHAPTER 3: Planning and information system status quo in municipalities and GPTRW 

Integrated planning 

Johannesburg currently has no system in place to integrate or monitor land-use and 
transportation planning on a strategic level. The following information regarding the 
status quo is available: 
- No monitoring system, other than the electronic application capturing system, is in 

place, 
- There is a lack of available human resources to monitor land-use development, 
- The hope was expressed that the Integrated Transport Plan would assist III 

improving the integration between transport and land-use development, 
- Internally, there is confusion within the planning department regarding the 

function of forward planning and policy implementation, and 
- Currently, transportation comments on land-use applications are limited to 

technical inputs with limited strategic direction being given. 

3.2 Information systems and GIS status quo in GPTRW 

The second section of this chapter focuses on the status quo of transportation and 
spatial planning frameworks, information systems for planning and the application of 
GIS in the department. The 2003 - 2008 Provincial Land Transport Framework 
(PLTF), the Gauteng Spatial Development Framework (GSDF) and the Gauteng 
Integrated Spatial and Transport Framework are discussed, followed by the 
representation of system audit results, including the level of utilisation of GIS tools 
and spatial datasets. This section commences with a brief discussion of the 
organisational structure, in order to provide a context for the status quo analysis 
conducted in GPTRW. 

3.2.1 Organisational structure 

The Gauteng Department of Public Transport, Roads and Works underwent an 
organisational restructuring at the end of 2005. The result of the restructuring is 
represented in figures 3-4 to 3-6, displaying only the structure of branches relevant to 
this project, i.e. Corporate Services Branch and Transport Branch. Directorates 
envisaged as future users to benefit from the integrated planning system, are indicated 
in greyscale. 
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CHAPTER 3: PJanmn.q and ;Il(OImalioi, system SI~t(JS qvo in mVIl"'i(Jahiies and GI-'TRW 

MEC 
, 

• 
HOD 
~ 

I --~-- • 
Corporate 

Financ ~ Public works Transport 
.ervice~ 

branch 
branch branch brar>eh 

.. . . , . 
~ Igure 3-4. GPTR\\ Hlgh-le\el Organl~allOnal Strudurc 

• 

L.... _____ _ 

---. 

-

-

1'''"''-' ~od 
/oqd.1Iion 

R.;~""" ..-.:J 
~=Y'''' 

District 
cOOfcrofliloo 

Corpora te 
services 
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• 
Communi<"ion 

Infor",";'",) 
syslems 
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Figu re 3·5: GPTR \V C"rporlile S~r. I<.'t" TIrlillch Orglillblitional Slrlldlll't' 
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CHAPTER 3: PlwlfIing ami inlorlllation system status ql!O in municipalities and GPTRW 

~ 
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f-> 

Transport ] 
branch 
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• 
--, 

• 
Tr,no pOrt -r;..,,,,,.tlon 

infr • .,mCM" ",o",g.",.n' 
, 

-

-

~~ ] --, 

--> A>I."i<, If~,;sport 
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I "'>lk- !n<nwort C'''''i'",t.)<, J>I>d , 
_«o(JaHce I ~ ;"-'''0/.1;0,'.00 

~ir.J r"'i-clS 

, ,""""."llOn R~ii5tfll l,"" and 
~ "''''1.'''''), a,..,,~ 

-"~ "'1li1IC<tS 

1 T ra,,'f)il." pJanOff>;1 

, 

I 
, , 

, , , , , 
Figure 3-6: GrTR\\ TI an~pOlI BrIlTlch 01 glllll~aholllli Slruclure 

3.2.2 Planning status 

Specific framework> anJ <'Iralcgics were llllplcmcmcd pro-acli\·cl)' hy GPTRW in 
on.kr to promok inlegrJl ed l~n d-u ~e illld Iran'pon planning. The rdtvanl frameWllrb 
ale di scu,scd in this chapt"f as pan of Ihe planning , tam, ot UPTRW, whilst the 
<,(ralcgic<;, including the ~ [ralcgic major road [ICtwork and the ~lratcgi c pllhlic 
transport network, are scruti ni ,ed in Chapler 5 a, part of the function~1 de' ign of the 
i nl egr~ l ed planning: >)'>I<,m, 

Call1ell/: I'rov;nc;a/lAmd Trol/.WJOrl f 'rolllew(1rk 

The 2()W-200,'; Gallt<,ng: Pro\' i nci~1 Lmd T r~n ,[X'rl Fr,mltWorl (PLTF. GP I{ W. 2003) 
Wil' ,uhmi[ted III and ~rprov ed by the ~1inj,tcr of Transport, Thc franwworl is 
'c'hedulcd 10 be updated in 2Q()(j, SCc'lion 4.3 of [he' lalcst Uaulcng PLT~ contain, " 
di",us,ion rcgarding [ncasurcs to ['C,oh'C conflict with iand -u~c pian ll1ng, The flllllrc 
eon,iocrations and anticipalcd ,110'[ and mcdium-tcrm aClion'. are indicatc<l by the 
following quotation,: 
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CHAPTER 3: Planning and information system status quo in municipalities and GPTRW 

"Bearing in mind that the integration of transport and land-use is clearly a legal 
requirement, the objective of such integration is to promote harmonious 
development, to achieve this it is necessary to create practical and workable 
mechanisms to ensure that applications for developments are assessed by transport 
planning authorities for compatibility with the ITP", and 
"Procedural guidelines will have to be developed by the Transportation 
Coordination Committee (TCC) in anticipation of the structures to be established 
following the enactment and coming into operation of the national and provincial 
land-use management legislation. Until such time as the new systems are in place 
it will be expected from present core cities to scrutinise land-use amendment 
applications and to refer them to the Gauteng MEC for Public Transport, Roads 
and Works for consideration and decision, in collaboration with the MEC for 
Development Planning and Local Government where appropriate. This must be 
done in terms of the Urban Transport Act and other existing legislation." 

Gauteng Spatial Development Framework 

The Gauteng Spatial Development Framework (GSDF, GPTRW, 2002) Phase III is 
intended to guide decisions related to the location and nature of the physical 
development of Gauteng. The historical inadequacies of the settlement pattern in 
Gauteng, coupled with increasing urbanisation pressures, has resulted in the need for 
spatial guidelines that will direct development towards a more efficient, effective and 
equitable settlement pattern. The GSDF provides the guidelines by means of a spatial 
framework that represents the principles contained in Chapter 1 of the Development 
Facilitation Act (DFA, Act of 67 of 1995, NDLA). The above implies that the GSDF 
provides an indication of the most desirable settlement pattern for Gauteng. This is 
achieved by means of the following: 
- An indication of where growth and development should and should not occur, 
- An indication of the most desirable form and nature of future growth and 

development, and 
An indication of areas requiring public/provincial intervention to direct actions 
towards altering historically problematic settlement issues, and defining the way 
forward for the province. 

The role of the GSDF is bilateral. Firstly, it provides information on the current state 
of the province, and secondly, it puts forward certain planning proposals, which 
should direct development at a provincial level. This latter aspect, being the primary 
focus of the process, requires implementation at provincial, metropolitan and local 
levels. The GSDF Phase III is a follow -up and refinement of Phase II. Whilst Phase II 
provides a broad conceptual development framework, Phase III has extended the 
analysis of Phase II, refined the contents and findings, and focused on five critical 
factors to determine the way forward. The result is a refined final plan providing 
concrete proposals to structure the future growth path of Gauteng. 

Gauteng Integrated Spatial and Transport Framework 

The main objective of the Gauteng Integrated Spatial and Transport Framework 
(GISTF, GPTRW, 2000) is to guide spatial and transport planning towards the 
focussed and simultaneous development of the urban structure and the transport 
network, in such a manner that it would result in the integration of land-use and 
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CHAPTER 3. Planning and information system status quo in municipaillills and GPTRW 

transport. and the imprmem~nl of th~ viability or ptlblk Iran,porL Thc framcwork 
al,o iJcmifies corridor., con,idcreu to be poli ti cal prioritic< for the <.OUTTent planning 
<.Oycle. 

3.2.3/nformation systems 

The systcms and funnional wlut ions <.OuTTent ly in usc and m~llagcd by the GPTRW 
inc ludc the following types 

Web-based .,ystems wilh and without spatial compon~l11s for GPTRW ll,e only. 
'Veb-based <y<tems with ~Ild without 'patial ~omponenh for public and GPTRW 
u,e. anu 
"Standalone" <y<tcms. 

Rder to Figure 3-7 below for a scrc~n,hot of th~ Gaukng: Spaliallnformation POitai. 
which contain, links ami brief ocscriptions of all ~x;,ting .,yst~m,. 

" ,,­.... , 
_ ... ""R ... __ R. 

-" ." .. , 

" .... ~ 
,~ ...... . , _. ........... ~. 
~".-" -_.,­....... _ ..... , 
,~",",~ '''''' 
.~~ .. ~ ... " ...... ' ... ~ ...... " 
.~ .. ' 

• -.. ~-, ... ,-- .~- .. -
h._~· . ~ .. ~ .... _ 

". ~"--".".~ , ." ',-" .. ,. ,.,," .. ' . -" 
~ .. , ., 0.' 
. -'" »- ..... 
~.:. "~.-." . .;:' -. .... ~o .. _~ .... ,,' "". ,.k. .. 

,., 

~ ... -~-.-. -.. ~ ... -.~ . ''''-- '.­
'''H~ 

~-"-.- ... -
.iiI~ ... ,.o~ 
,111_ 
. '.' .~ ., ,,-"" ,.. 
" • -- ... -. >~, ... ,,,., ~ ,- ~ .. ,.,. . -.. , .. " ...... ~ .. " .. "'" .. -... -. ... ,. ~ .... m' .. ~" .. ,,,. "~.-,, .. ... ~ .. , '" 

". .. , -.. ' -., ~. , 

" .. 
'''.' .- .. ~ .. '".~. ... "w . ~ .. ,~ .~~" ..... .- ........ ", , ..... ' .. .... . 

~ '.. .... n. w .... " .. , .. 

Figl1re 3-7: Gall ten!: Spatial Information Portal 

Tahk 3-1 provides a 'ummary of thc exisling ,yswm., in GP'jI{W, cm~g:ori'ed 
according to planning ui.,dpline, i_e. infra'ITtLcturc, tramc and puhlic U'~nsport . The 
SlIh-dircclOratc rc,poll.,ible for initial de\'elopmcnt and ongoing maintcn~nc~ is 
indicalcd nCA t to the "yqcm Ilame, Rder 10 Figure' 3-5 and 3-1'0 in carlier ,;cclion, of 
Ihi, chaptcr f or refc rence to the organisation~ 1 positioll of Ill<' wb-di re<:tora lc , within 
GP'l IHV_ 
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CHAPTER 3: Piannio{) and ioformallOn sys1em status quo in municipalities and GPTRW 

Most system:; arc fllai11tai11eu 011 an ~nntJal b~,i8, either Ihrough in-hou,," imlialives hy 
lhe d"parlfnelll, or as pari or rcspon<;ibilitics as,ig11cu to servicc provider" The 
applk~t i ()n and lllihsalion or G IS in a SySICm is indicatcd in term:; or vcctor data 
\'er'u' r .. ster d~t~ u$ed in the map component. Ref,," 10 ,ect ion 3.2.4 for a more in­
depth analysi, of the slatus of GIS in GPTR\V, Dala,el, utilised b)' lhe Sj'S lem, 
Co]!',i,l or custom data.~cts relcv~nt to, a)}<j n",inl~i11ed by, the :;pecific sys tem ~nu it> 
u~er8, in ~ddi l ion to lhe hase spalial data,et shared among,t the 'y,tems. The 
mainlen~nce of the "h~"ed (h~,e) d~ l a,eb; i, the re,ponsibihly or the directorate 
l11formation Sy,tcm" 

' l lI , " " ,,' 
Managen",m 

" 
,[ .. ; , 

. D~jS , ' 'LIlt. 

, Ii' 

'" " 

"" JI aIlI 

, , , 'Hll 

rank , 
" .. ,,,,,, 

'" , '[[Il' 

" , , 
" " , 

:1 , , 
, 
, , 

From lhe lahle ab",·e it is "vide lll lhat no ,ystem i< in place for land-usc monitoring 
~nd TlI~n~gement_ Thi, oh~e"~I.ion ",ill be di>cu,~ed in more det~il m the ne,l chapler 
de~ling wilh lhe g~p ~n~I ~'~i, 

3.2.4 Geographical Information Systems 

Framework (or GIS status qll" mW/Hi,1 
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CHAPTER 3: Plannmg and mformation system Skltus qoo ifJ mUfJ~'ipalitles and GPTRW 

The ,tatus of Gcographical lnfonnation Systems (GIS) in thc GPTRW ], mcawr~ll 
again~t the Spatial Inforr1l3tion Strategy FraJllc"ork (SISF1. Tlli, fraJll ~work deals 
wi th imlXll1ant <:omponents to consider when setting up a GIS capability for an 
organisation. f'igure 3·g prcsents the componcnts of. and rclationship~ hct"een. 
,patial inl,mllation anll GIS in all organi~alion. 

Th~ purpo>e of the G IS stalu , quo analysis is I\\ofo ld: 
Detcrmine the exlenl of GIS a",~reno:;,<;, ill GPTRVi ill of(kr to verify a pot~lltial 

!,,~r pro file for til e en vi s~ged syst~m. anll 
Determine GIS ,tandal'd, in onkr to Includc lhc»c ",quir~llIents in Ihe design of 
Ihc cnvi'3gcd 'y'l~n,-

SPATIAL INFORMATION 
STRATEGY FRAMEWORK 

- overview 

~~ 

J<'igure J-N: Spatiall nl;'rnla linn Strategy Framc"ork 
SOl/ra: Aji'ietS, /994 

Thc I'cmainder of thi~ ~Ub»CCljo ll briefly llis<:u~!.es ~a~h com lx>n~n t alld provides the 
statu, quo within lhe GP'I RW. 

/'mcessn and standards 

The ~xten ,ive n~ tu re of spatial info rmal ion and the mulliluoc of fa~lors innu~ndllg 
and impacting on It. call for the estahli,hmcnt of vital pro<:c"e, and <;tandanb. As 
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CHAPTER 3: Planning and information system status quo in municipalities and GPTRW 

data forms one of the core components of GIS, it is vitally important to take the 
processes and standards into consideration, when maintaining and updating the 
datasets. In addition, attention should be paid to following the processes that have 
been determined for the addition of new (necessarily quality assured) data. It is 
paramount that existing standards are constantly taken into consideration, as the 
danger exists that software tools that manipulate the data in different ways can in fact 
reduce accuracy, quality and integrity. It is also vital that the basic processes and 
standards are put into place at an early stage, to ensure maintainability as well as 
sustainability. 

The following standards are currently in place within the department: 
Gauteng Transport Datamodel, 
Gauteng Draft White Paper on GIS, and 
Software development standards and methodology. 

Each item is discussed briefly in turn in the sub-sections that follow. 

Gauteng transport datamodel 
A datamodel containing the base data has been developed for the province. One of the 
major objectives of the model is to prevent the unnecessary duplication of data and to 
promote and enforce the sharing of information. To date, a comprehensive set of 
alphanumeric and spatial data has been established. This model is maintained on a 
continuous basis and all current and future service providers, specifically those 
involved in data collection, data processing and system development, need to comply 
with the database standards stipulated by the model. 

Gauteng Draft White Paper on GIS 
In the first half of 2004 a Draft White Paper on GIS (Burger, 2004) has been compiled 
for GPTRW. The purpose of this document, discussing the functional and technical 
details and business rules for the implementation of standardised GIS classes 
(basemap/datasets) throughout Gauteng, is to set a standard for the province. The 
paper covers the following aspects: 
- Information sharing initiatives, 
- The Gauteng datamodel, 
- Data acquisition and maintenance, 
- Data dissemination, 

Identification of role players and clients, and 
- GIS classes: Street Centre Line (SCL) detail discussion. 

Software development standards 
A software development standards guideline has been developed for GPTRW in 2003. 
These guidelines have been written to set a minimum level of coding standards to be 
applied by service providers who develop software for the department. It is not 
intended to be prescriptive, but rather to lead developers towards a consistent 
application of sound practices normally associated with premium quality 
workmanship. Application of code standards derives the following benefits: 

It is Simpler to maintain by the author and others, 
- Better planned code is derived, 
- Programming efficiency is improved, 
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CHAPTER 3: Planning and information system status quo in municipalities and GPTRW 

Re-use of software functions and modules is made possible, 
Software documentation is improved, 

- The modification of legacy software, without having to spend time relearning old 
code is made possible, and 
The readability of algorithms is improved, so that errors are reduced. 

As coding standards are specific to a certain development language, the document sets 
a minimum outline standard that is of a generic nature. Thereafter, it allows for 
standards to be set for each specific development language. 

The data component comprises one of the most important parts of a successful GIS. It 
encompasses data in its raw format as well as the contextualised information. The 
most economical and effective means of capturing and maintaining data (normally 
extremely costly and time-consuming), is by applying the GIS strategy. To date a 
comprehensive set of alphanumeric and spatial data has been established. A 
datamodel containing the base data has been developed for the province according to 
the Gauteng Integrated Transport Information System (GITIS) framework. 

Software 

The software component of the SISF deals with all the software technologies that are 
involved in setting up a GIS. Software products fall into the following categories: 
- GIS Web engines, 
- Desktop GIS tools, 

Power User GIS tools, 
Image processing tools, 
Location-based tools for mobile phones, and 
GIS software for handheld devices. 

Custom software solutions are listed in Table 3-1 as part of the information systems 
subsection (3.2.3). 

Standard software products 
GPTRW has set the following standards in terms of GIS and web-based off-the-shelf 
software solutions: 
a) Databases 

SQL Server 2000, and 
- Focus. 

b) G IS engines 
Autodesk MapGuide 6.0, 

- Autodesk MapGuide Lite, and 
Transcad for the Web 4.7. 
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CHAPTER 3: Planning and information system status quo in municipalities and GPTRW 

3.3 Synopsis 

The conclusions reached in this chapter include the following: 
Planning status: both municipalities investigated are on track with the 
preparation and submission of the transport and spatial plans required by 
legislation. Provincial planning frameworks are well developed and up to date. 
Information systems: although both municipalities and GPTRW have fairly 
advanced technology in place in terms of information systems, the main 
initiatives lacking are the functional solutions providing functionality / 
decision support for enabling integrated planning. 
Application of GIS as a transversal management tool is above average for 
Johannesburg, Tshwane and GPTRW, compared to other municipalities in the 
province, but it has not been applied as a tool for integrated planning yet. 

Chapter 4 reports on the findings after conducting a needs analysis, gap analysis and 
prioritising data and functional solutions to be developed for GPTRW. In support to 
the findings reached in this chapter, Chapter 4 will also report on a more in-depth data 
investigation, to provide concrete proof of the gap in the current information system 
anthology. 
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CHAPTER 4 

NEEDS ANALYSIS AND PRIORITISATION OF DATA 
AND FUNCTIONAL SOLUTIONS 

Chapter 4 aims to support the conclusions reached in the previous chapter, by 
investigating the data component. Firstly, this chapter reports on the total repository 
of transport datasets to be managed by government, by investigating ten major legal 
source documents. The result of the legislative literature review is a checklist of 
datasets compiled in a comprehensive questionnaire. Subsequently, the currently 
managed datasets are identified, and additional datasets recognised by means of a 
round of interviews. In addition, he gaps between legal requirements, the additional 
data needs and the actual information being managed, are discussed. Accordingly, a 
formula is derived for the prioritisation of development of functional solutions for 
enabling the capturing, processing, dissemination, evaluation and utilisation of these 
datasets. The weighted average method is applied to assist with the prioritisation of 
the outstanding functional solutions. 
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CHAPTER 4: Needs analysis and prioritisation 

4.1 Data needs analysis 

The following high-level workflow is applied in order to arrive at a list of dataset 
priorities. 

ANALYSIS 

Literature 
study 

y 

Questionnaire 
design 

y 

Interviews 
-- --_._-_. -----

PRIORITISATION 

Gap analysis 

Figure 4-1: Prioritisation workflow 

Functional 
solution 

prioritisation 

The process followed during each step of the workflow is discussed in sufficient detail 
in the remainder of section 4.1. The output of each step forms a significant part of the 
input for the consecutive step. 

4. 1.1 Legislative requirements for data collection and maintenance 

As supplement to the literature study conducted in Chapter 2, providing an overview 
of South African policy, legislation and planning frameworks mandating spatial and 
transportation planning, this sub-section of Chapter 4 investigates the transport 
legislation from another angle. The aim of this literature study is two-fold, namely: 
firstly, to identify information items to be used and/or managed by a specific role 
player in order to comprehensively perform the transport responsibilities required by 
relevant legislation, regulations, policy documents or business plans; secondly, to 
design a questionnaire or checklist to compare the information items extracted from 
the source documents with actual information items currently being used and/or 
managed by role players in Gauteng. 

Ten source documents are used as reference. Only information considered to be 
required by either national or provincial legislation is classified as a legal requirement. 
The literature study's structure is designed to serve as a blueprint summary of 
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CHAPTER 4: Needs analysis and prioritisation 

requirements, and relates to the findings of this study. The main source documents 
consulted during the literature study are as follows: 

1. National Land Transport Transition Act (NLTT A, Act 22 of 2000, NDoT). 

2. National Road Traffic Act (NRTA, Act 93 of 1996, NDoT). 

3. National Regulations for the Implementation of the National Land Transport 
Transition Act (NLTT A, Act 22 of 2000, NDoT). 

4. National Land Transport Strategic Framework 2002 - 2007 (Third Draft, 
2002, NDoT). 

5. Gauteng Public Passenger Road Transport Act (GPPRTA, Act 7 of 2001, 
GPTRW). 

6. Gauteng Transport Infrastructure Act (GTIA, Act 8 of 2001, GPTRW). 

7. Gauteng Transport Framework Revision Act (GTFRA, Act 8 of 2002, 
GPTRW). 

8. Gauteng White Paper on Transport Policy (GPTRW, 1997). 

9. Gauteng Provincial Land Transport Framework 2002 - 2007 (PLTF, GPTRW, 
2003). 

10. Gauteng Department of Public Transport, Roads and Works (GPTRW). Key 
Programmes of the Transport Branch in Strategic Alignment with Provincial 
and Departmental Priorities and Focus Areas. 15 March 2002. 

Annexure A contains the results of the literature study. The form in which the results 
of the literature study are presented covers the following aspects: 
a) Focus area, 
b) Element, 
c) Sub-element or module, i.e. data required to perform focus area or element, and 
d) Source document. 

This format is necessary, in order to ease the process of comparing information items 
required in terms of legislative and policy documents with those information items 
actually being used and/or managed by role players, as indicated during the 
interviews. 

An attempt is made to ensure that the results contained in the literature study exactly 
reflect the object of the relevant source document with minimal (if any) interpretation, 
in order to ensure an unbiased approach. Notwithstanding the aforementioned, the 
reader is encouraged to consult the source documents, in order to ascertain the context 
within which the source document requires the relevant information to be collected 
and/or managed. 

4. 1.2 Structured interviews 

The questionnaire designed for the interviews includes a checklist of all focus areas, 
elements and sub-elements identified during the legislation literature review, in order 
to audit the datasets and systems in place. Apart from the items contained in the 
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CHAPTER 4: Needs analysis and prioritisation 

checklist, the interviewees are offered the opportunity and encouraged to indicate 
their needs in addition to the legal requirements per focus area. Questioning is carried 
out during in-depth interviews, ensuring that the full spectrum of needs surfaces. 
Figure 4-2 presents the breakdown of the questionnaire structure. Focus areas include: 

a) Public transport operations, 
b) Infrastructure, 
c) Traffic operations, 
d) Traffic management, 
e) Public transport management regulation and control, 
f) Freight, and 
g) Land-use. 

-- ----- Questionnaire 

! 

----
y • y 

I 

I 

I 

Organisational 

I 

details and Focus Areas I IT Architecture 
structure 

--- ----- "---

I 
y i 

I 
I 

I 

Data Systems 
I 

I 

I I 

Figure 4-2: Questionnaire structure 

The series of structured interviews were conducted primarily within GPTRW. Each 
director, or hislher technical representative, listed in the organisational structure in 
Figures 3-4 to 3-6 (refer to Chapter 3), is interviewed. In addition to these interviews, 
other role-players interviewed are divided into five groups and include key figures 
from: 
a) Group I: District municipalities, 
b) Group 2: Metropolitan municipalities and Johannesburg Roads Agency (JRA), 
c) Group 3: National Department of Transport (NDoT) and South African National 

Roads Agency Limited (SANRAL), 
d) Group 4: Rail organisations and agencies, and 
e) Group 5: Other relevant provincial departments. 

Data, systems and models currently managed 

The data currently being managed is listed in Table 4-1 below. Where data is 
managed but no attendant system is indicated in the far right column, management 
and manipulation of data is usually preformed manually, with the application of 
paper-based procedures. 
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Additiollal 'Her needs 

The role-player, identified lh~ ji)llnwHlg datasel'> per focu, are~ a~ ~ddi li(\llal bll,ine,~ 

j'~quirclllcnb, in alignment 10 tile dala rre-..:rir.ed hy legislation: 

, il 

'd ' L ' 

" 

,11 1 

" 

JI lI ' , 'I" , 
4.1.3 Identification of gaps in data management and sharing 

The following formula j, derived f,om I~ results ohlained from the gap analysi'>: 

Rcfcrto HglllC 4-3 for ~ d iagr~ITl Jepk! ing the (ormu la &scribcd alXJ"c. The l'aps arc 
indicated hy the greyscalc mul ti -faceted ,hape. 
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Legal requ;,.menl$ 

GAPS 

Dat •• el'> 

L 

Addl! onal u~"r 
need<> ~enblled 

r 

___ ~~~~ ___ L. __________ -.J 

Figllr~ 4-3: S('opt' of gaps in data M't< 

The gap, iden1ified. including all ciCIllcJl[, lack ing dala.,els ~n(Vor functional 
\.olmions, are pr"senl"d in lhe lahk lxlow_ 

Tahle j,icnlitied 
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CHAPTER 4: Needs analysis and prioritisation 

4.1.4 Prioritisation of information to be managed and shared 

It is a certainty that the extent of datasets and systems identified during the gap 
analysis, will, in the case of most businesses, be too immense to address at once, in 
particular when taking time, budget and other resource constraints into account as 
well. The need therefore exists to apply a prioritisation method that proves to be fair 
and applicable to the current environment and conditions. The Delphi methodology 
was selected to prioritise the datasets to be managed and shared amongst role-players 
in the transport industry. 

Delphi is a tool to aid in the anonymous survey of expert judgments obtained in a 
series of interview rounds. Delphi thinking can be applied to a small group or it can 
be done with hundreds of people, however, around 20 people is a fairly common size. 
With Delphi work, it is seldom necessary to call together an actual meeting, which 
makes it ideal for virtual teams. Delphi is designed exclusively for use with questions 
that yield either rankings or quantitative estimates and the typical steps are applied as 
follows during this prioritisation exercise (Creating Minds, 2007): 

1. Define the problem or topic to be voted for: This entails the compilation of the 
literature study checklist, the execution of interviews with role-players and 
experts to gather their needs and information regarding base data managed, 
and the processing of results to subsequently identify gaps (Table 4-1). 

2. Present the problem to the team: Arrange a workshop with transport experts, 
present Table 4-1 to them and request a response by using a democratic voting 
system allowing seven votes per individual. Distribute a softcopy of the table 
to these role-players not able to attend the workshop. 

3. Collate the responses: Take the responses and collate these into a single 
anonymous list (Table 4-3). 

4. Distribute the collation to the team: Send the collation back out to everyone 
with the request to score each item on a given scale, typically one to five, 
where one is the lowest score and five the highest. 

5. Repeat, as necessary: The process may now be repeated as many times as is 
deemed appropriate if you are seeking consensus and there was a wide range 
of responses. It was not necessary to repeat the process for this prioritisation 
exerCIse. 

6. Analyse the scores: Count the results and calculate the rankings. The results of 
the prioritisation process are displayed in Table 4-4 
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4.2 Prioritisation of functional solutions 

4.2.1 Functional solution needs 

functiooal so lutions al'c considcl'cd to he tcchnologkally advan':cd too ls and systems 
a.~si~ ling and enabling human re.,o u r~e~ 1ll "xe,:ute a specific ta,k. The rC'>1lh~ 

ohtain"d durillg the i~t.'rv i.'ws lis ted both th., focu, al'cas and ,uh-clcment~ for whkh 
no data W,l~ Ill"Ulaged (inhel'.'ntly indicating lhat thcr" will not be ~ ,y~tem i~ place) as 
well a, tho".; where the dala Wa\ m~n~ged wilhoul tile presence of a syslem (hard 
copy or p~per rro~e.,~ J. Rder to Tab le 4-3 for tile list "I' functional ",I til ion g~ps. 

4.2.2 Functional solution prioritisation 

One.' a project [("ache, the rhas.c or <;y.,t"m devdopmell1, prioritismion can be 
complicatcd hy more lhan merely legi~l~tive ~onstra.illts. Some constraints should al,o 
he considerell to be more i mrort~nt l ll ~n other' and should th"re!'ore carry ~ greater 
weighl when prio rili ~~t i on takes pla':e. fur this reason the weighl"ll ~ver~ge method is 
~pplied during tile idemifica tion of system developmcnl priorili,,~ . TIle weighled 
average formub calculales an average th m lak", in lo ~':~o\lnI t ile profx1I1ionai 
relcva~ce or each compo.nelll. ralher than lre~ling e~,:h ~omponwt equally, The 
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loj]l'wing a<,p.:et, 'Were idenl lhed as ha"j"g an impac;l. un Ih~ dedsion 10 be m,lrk (the 
w~igh l , as alk>cat~ri by Ihe ,luthor, is provided in the formula belo\\' the table): 

Tbl-l"iP'Yf , 
" " ; flOI'] Isa IOn 0 f' f III orilla Ion ~ lanng net' d , 

V .. Ii~ 
, , V ....... 

VARI 1 _~gJl f~qu i r~n"' ''1 

VARl AdJilLonall",~,1 

VAR,l No , .. ,t~lJIlLl pi"",, I S",k lJl Llol ,,,IJr~"lll' "UIT~nt re'lUlr~m"nts 

VAR4 - ~.dn kIll 8_~I"!I!ed In d,u £,~i()mi""I1,,,, 

VA k S kLlIi~ILL""r More thall OLle Glnemmellt S he,e i'l\'oived~, 

VA kil Pfi,· " t ~ I~C'lO' I ",,\'i~" pmvid~" uln! ,,,,o t,,,,d 

VAIU Tm:tl K u"*",, of LL'~" > 10 

VARS Cu,t imp licat ion' < R500K 

VAR9 Posl ihk to ;nci,,,k GIS 

L~ARIO Ru" n~" requi,~"",nt, <krenn; ned 

The furnlu ia de,igned tu develup the priuritisat;uJl , lralegy is as rl'lIl'ws: 

Score " J()jYARl J + 91VAR2 j + t,( VAiU) + 1I5iVAR4) + 4iVAR5 j + 2(V,\R(jj 
L ____ --',C'"IV,",\"R.7j + 7(VA R Ii) + -'WAR,)) + 8(VARW) 

The re'lI lh uf the weighl~d a'erag~ mdh,x\ a'~ provided ill the Tabk 4-6 beluw, 
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The re,ult, obtained from the prioriti,ation exercises cOlldllCted 1"or uala and 
1"llnctional .solIl110n.s snlrcd the tran'porl rclateu Ihe lalld-us~ ro~u, art'a ~1ll1 ii, 
ckJnelll' a, the top priorilY. It i, ~videnl lh~1 no sy,teJn. toobet or database is in place 
10 addr~,s the Il~ed for capturing, upda ling and publi<hing in/(lfrllat ion on lanu-U.S e 
monitoring and management. Tlk: high-k, d hu,inc,.s rC'lllircJllenl, for the illlegrated 
I:md-u,c and tran.s lxl rl s~·'teJll_ a, , ubmitted by the Suh-direClO!<lle Ribbon 
Dn-clOpJllelll_ arC sUJlIJlIari,ed a, follows: 

Provide up-to-date information OIl applicat ion, tor change in lanu-,,,e, 
Enahle capluring of kcy \'ariables of ne"" ~ ppliC;llion, ",h i ~h impact Oil Ihe ro~d 
network_ 
Provide key !'t'pom. including maps for time ,eries data and location specific ualll, 
Provide automat ic I;Uld-Ule su itahili ty analys i,s to evaluale ne" appli~al ion,. 
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CHAPTER 4: Needs analysis and prioritisation 

Provide intuitive user-friendl y interfaces that would limit training and increase 
uptake, 

- Ensure compliance to provincial standards on spatial data and software 
development, 

- Ensure compliance to GPTRW datamodel standards and base tables, and 
- Maximise accessibility and scalability for possible future enhancements and 

system integration. 

The subsequent chapter focuses on the compilation of a functional requirements 
integrated system, to be developed for providing planning information for the 
integration of land-use and transport, on provincial and municipal government 
spheres. The development methodology and theories to be applied during design and 
development phases are selected, and the application of GIS in the envisaged system 
is motivated. 

4.3 Synopsis 

In summary, the following conclusions can be reached at this stage of the study: 

The dataset needs and gaps analysis conducted in Chapter 4 complimented the 
argument reached in Chapter 3: that there is a need for an information system 
enabling the transport role-players in Gauteng province to capture and monitor related 
land-use and transport planning data. Furthermore, the development of a functional 
solution / system is also encouraged by the findings in Chapter 2, where relevant 
planning legislation was related. 
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CHAPTER 5 

SYSTEM DEVELOPMENT METHODOLOGY AND 
RELATED PHILOSOPHIES AND PRACTICES 

In this chapter, an investigation is conducted in order to select the appropriate 
methodology to be applied during the product development. An overview is provided 
of the traditional waterfall model, after which the more advanced incremental 
development model is discussed. Philosophies and tools considered to be beneficial 
and applicable to this project include in-depth interviews, User Centered Design 
(UCD), Participatory Geographical Information Systems (PGIS), Human Computer 
Interface (HCI), Geographical Information Systems (GIS), paper prototyping and 
System Usability Scale (SUS) testing. The application of each tool or practice in the 
system development methodology is discussed, after which the typical core content of 
a functional and a technical design is briefly reviewed, as closure to this chapter. 

Summarised briefly: 
- UCD is a philosophy. Relevant practices include PGIS, HCI, paper prototyping, 

SUS testing, 
- Geographic Information Systems (GIS) is a technology, and 
- In-depth interviewing is a method. 
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CHAPTER 5: System design and development methodology 

5.1 System design and development methodology 

5.1.1 System development lifecycle 

Lifecycle models, in summary, include the following (Riordan, 2004: 146): 
- Pure waterfall model: The classical system development model, consisting of 

discontinuous phases, allowing no overlaps between the phases, 
- Spiral model: A risk-reduction oriented model that breaks a monolithic software 

project up into sub-projects, each addressing one or more major risks, 
- Modified waterfall model: A model using the same phases as the pure waterfall, 

but is not done on a discontinuous basis, thus enabling the phases to overlap when 
needed, 

- Evolutionary prototyping: Uses several iterations of requirement gathering and 
analysis, design and prototype development. The user analyses the result after 
each iteration and hislher feedback creates the next level of requirements and 
defines the next iteration, 

- Staged delivery: The first phases cover the deliverables of the pure waterfall but 
the design is broken into deliverables stages for detailed design, coding, testing 
and deployment, 

- Evolutionary delivery: Evolutionary delivery includes evolutionary prototyping 
and staged delivery, 

- Design-to-schedule: A staged release model where the number of stages to be 
accomplished is not known at the onset of the project. 

Life cycle models reviewed during the development of a methodology for this study 
include the pure waterfall model, the spiral model, and the incremental development 
or evolutionary prototyping model. 

The majority of literature reviewed criticises the pure waterfall model as being too 
theoretical and rigid. In the author's own experience, this model is naIve, as it implies 
that each phase of the system design can be signed-off after completion, leaving no 
room to revisit the needs, should it be required. The waterfall model is also not 
considered suitable for rapid development projects. 

A more flexible model is the spiral model, which is also a lifecycle model, but differs 
from the waterfall model in allowing revisions of the design after a first round of 
implementation. The more advanced and complex spiral model is known as 
incremental development. This methodology includes micro-level design, 
development, integration and testing. Each component of the system is therefore 
developed as a miniature system, independent of the bigger system development 
tasks, after which it is integrated with the relevant components it needs to interact and 
collaborate with. 

As the primary topic of this study is software design and development with a final 
deliverable aimed at system installation, for which low-level user requirements need 
to be revised throughout the design and development phases, the model selected is the 
advanced spiral life cycle model, also known as the incremental development model. 
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CHAPTER 5: System design and development methodology 

The selected model can be summarised by the following steps (Khul, Business 
eSolutions, 2002): 

a) Determine objectives, alternatives and constraints, 
b) Identify and resolve risks, 
c) Evaluate alternatives, 
d) Develop the deliverables for that iteration and verify that they are correct, 
e) Plan the next iteration, and 
f) Commit to an approach for the next iteration. 

Prelim analysIs 

-~--

Architectural 
design 

--.-... ~-

System analysis 

.-..1. ____ _ 

Design 

Plan and budget 

I 

• 
Develop 

Test 
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CHAPTER 5: System design and development methodology 

Guidelines that drive the implementation and analysis include (Wikipedia, 2007): 
Any difficulty in design, coding and testing a modification should signal the need 
for redesign or re-coding, 
Modifications should fit easily into isolated and easy-to-find modules. If they do 
not, some re-design is needed, 

- Modifications to tables should be especially easy to make. If any table 
modification is not quickly and easily done, re-design is indicated, 
Modifications should become easier to make as the iterations progress. If they are 
not, there is a basic problem such as a design flaw or a proliferation of patches, 
Patches should normally be allowed to exist for only one or two iterations. Patches 
may be necessary to avoid re-designing during an implementation phase, 
The existing implementation should be analyzed frequently, to determine how 
weIl it measures up to project goals, 
Program analysis facilities should be used whenever available, to aid in the 
analysis of partial implementations, and 
User reaction should be solicited and analyzed for indications of deficiencies in 
the current implementation. 

5.1.2 In-depth Interviews 

Background 

The in-depth interview methodology is a qualitative method carried out when face-to­
face discussions are held with a target audience to investigate a specific issue or to 
understand a factual problem. 

Envisaged application 

In-depth interviews will take place during the analysis, design, testing and review 
stages: 

Interviews are arranged with relevant experts in the land-use and transport fields of 
study as well as with potential system users. Interviews are planned for three stages of 
this research: 
- With experts, during the business requirements and status quo analysis, 
- With future system users, during the design of the system, to obtain input for the 

detailed design of the solution, and 
- With system users and experts, during the evaluation and validation of the system, 

to obtain feedback on the effectiveness of the solution. 

Results obtained from the first series of interviews will feed into the first stage of the 
product development methodology, namely the development of the business 
requirements as part of the preliminary analysis. The second series of interviews will 
provide input into the functional design addressed during the component spirals' 
detail design tasks and the third series of interviews will form part of the last task of 
the component spirals, namely the testing and review stage. 

The majority of interviews are conducted within Gauteng Department of Public 
Transport, Roads and Works (GPTRW). Other experts consulted with, are from 
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CHAPTER 5: System design and development methodology 

district and metropolitan municipalities, Johannesburg Roads Agency (JRA), rail 
organisations and other provincial departments. 

Refer to Figure 5-3 below for the envisaged application of the in-depth interview 
method as part of the system development methodology. 

Prelim analysis 

--y 

Architectural 
design 

--y 

Component spiral 

---~~ 

Detail design 

'& Plan and budget 

Test "" ' 
------- '\ 

/----~ .. 
., Release , Integrate ~ 

-------/ 
Develop -

--7 
~/ 

Figure 5-3: Application of in-depth interview method 

5.1.3 User-Centred Design 

Overview 

User Centered Design (UCD) is a modern design philosophy and procedure, where 
the user's needs and limitations form the main focus of the design process. It is widely 
practiced and the users, designers and technical teams work closely together to 
address all requirements. The testing procedures followed in the UCD approach cater 
for the validity of assumptions made by the designers when predicting user behaviour. 
One of the most important principles of UCD, and the essence of the philosophy, is 
that the system is designed to cater for the user's needs and work scenario rather than 
forcing the users to change their working habits to accommodate the system or 
function (Katz-Haas, 1998). 

Greenbaum and Kyng (1991:4) identified four issues for design: 
Designers need to seriously consider work practice, and be attentive to their own 
restricted understanding of the work situation, where work is done as an evolving 
and evolved solution to a complex set of circumstances, 
Designers should realise that they are dealing with human actors and that the 
systems need to focus on users' concerns: users should be treated as people, rather 
than as the mere performers of functions in a clearly defined work role, 
Work tasks must be seen within their context and considered situated actions, 
whose meaning and effectiveness cannot be evaluated in isolation from the 
context, and 
Work should be recognized as being fundamentally social, involving extensive 
cooperation and communication. 
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CHAPTER 5: System design and development methodology 

Application 

The following UCD principles will be applied to the design phase of this project: 
- Users need to be involved from the beginning of the project, 
- Designers and developers will get to know (most of) the users, 
- User tasks and goals will be analysed, and 
- Usability will be tested 

The following UCD design tools and methods will be applied during this study: 
- Participatory design and PGIS, 
- Design for Human Computer Interaction (HCI), 
- Paper prototyping, and 
- SUS testing and usability testing. 

5.1.4 Participatory design and GIS combined 

Overview 

Participatory design entails that end-users are encouraged to cooperate with 
researchers and developers during the design process. This practice is the result of a 
spontaneous consolidation of Participatory Learning and Action (PLA) methods with 
Geographic Information Technologies and Systems (GIT&S). The Open Forum on 
PGIS & T indicates that proper PGIS practice is flexible, adaptable and empowers the 
users or community to take part in spatial data related activities. 

GIS allows for the display of data in various advantageous ways, including tables, 
maps and graphs, empowering users and decision makers to make informed and 
effective decisions by clearly relating data to location. By displaying information in 
layers, GIS makes it easier for the users to understand how issues interrelate (Local 
Government Commission, Sacramento, 2004) 

Application ofPGIS 

Participatory Geographic Information Systems (PGIS) will be applied during the 
design stage of the components: 

End-users will be consulted with in the detailed design processes and iterations of 
each system map, in order for them to provide input to influence the envisaged 
designs and their daily service delivery in a positive manner. 

PGIS will be applied to the preliminary analysis phase as well as during each map's 
component spiral for detail design and testing phases. Refer to Figure 5-4. 
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Figure 5-4: Application of PGIS 
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The participation of users can be measured according to the following indicators (T. 
Erickson, Participatory Design Conference, Apple Computer, 1994): 
- Directness of interaction with the designers, 
- Length of involvement in the design process, 
- Scope of participation in the overall system being designed, and 

Degree of control over the design decisions. 

5. 1.5 Human Computer Interaction 

Overview 

Human Computer Interface (HCI) is a practice used to apply UCD design 
philosophies. Chapter 6 will provide feedback on the SWOT analysis (listing 
Strengths, Weaknesses, Opportunities and Threats) to be conducted on the envisaged 
environment. At this early stage of the project, it is already evident that high staff 
turnover and the anticipated (low) average skills level of users can be considered to be 
the major threats. This finding motivates the decision that HCI principles be applied 
during system design, so that sound interaction between the user and the tool is 
ensured. 

Modern HCI practices focus on the user needs rather than wrapping user experience 
around a completed system. Users, designers and developers interact closely when 
designing the interfaces. 

To ensure the optimization of HCI, the design must take into consideration the 
physical and mental characteristics of the users, such as the end users' needs, skills, 
and habits (Egenhofer, 1995, quoted by Wang), as well as other factors related to the 
work tasks, system functionalities, and the physical environment. As pointed out by 
Wang (2002:5) the challenge for GIS designers is to understand the relevant human 
factors and develop procedures for optimizing HCI in GIS in terms of a user-centered 
and task -based model. 
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CHAPTER 5: System design and development methodology 

Bel application 

HCI as principle will be applied during the Design and Development stages of the 
system components (refer to Figure 5-5 below): 

HCI is a broad concept and can be included as part of most designs where technology 
plays a major role, including in the design of a web-based information system, as is 
the case with this project. Since the late 1980s, the HCI of GIS has been 
overwhelmed by interfaces characterised by Windows, Icons, Menus, and Pointers 
(WIMP) (Egenhofer & Kuhn, 1999, quoted by Wang). Therefore, it is imperative that 
the memory load of G IS users be reduced. 

The following HCI principles will form part of the design (Wang, 2002): 
Ensure that the design provides the optimum user-friendly and easy-to-use maps 
to address typical GIS user issues, e.g. 

• Memory limitation 
• Communication habits 

Design a clear and understandable map navigation tool bar 
• When interacting with GIS through such visual interfaces, the user(s) 

directly manipulates the GIS commands or receives help directly from the 
interfaces. The users would not need to memorize as many commands and 
parameters as they would through the command line interface. The visual 
interfaces give the user(s) many clues and help on how to use GIS 
commands, by means of visual aids, such as graphics, menus, icons, and 
pointers. 

Prelim analysis 
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Figure 5-5: Application of HeI 

5.1.6 Paper prototyping 

Overview 

Paper prototyping is a variation of usability testing, where representative users 
perform realistic tasks by interacting with a paper version of the interface. Some paper 
prototypes are hand-drawn, while others use printed-out screen shots. The interface is 
controlled by a person performing the role of the computer who does not explain how 
the interface is intended to work. 
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CHAPTER 5: System design and development methodology 

Paper prototyping can be used for testing almost any type of human-computer 
interface software, web sites, hand-held devices, or even hardware. The purpose of 
this basic exercise is to elicit quick feedback from users while the design is still on the 
drawing board and can be adjusted with relatively little effort. 

The following exemplifies the typical results of a paper prototyping exercise (Snyder, 
2003): 
- Usability issues: Confusing concepts, poor terminology, layout problems, lack of 

feedback, 
- Missing or miss-specified functional requirements: Users often have needs that the 

development team is not aware of, or the team may have a mistaken assumption 
about what functionality will satisfy a user requirement, 
Preference for a design alternative: There is, mostly, a multiplicity of ways to 
provide a function, but users may have a manifest preference for one way over 
another. 
Priorities: No company has unlimited resources and paper prototyping can assist 
greatly in separating the core requirements for the nice-to-haves, and 
Issues outside the user interface: A product is more than just a user interface. The 
brand and the company's reputation are important, as is the context in which the 
product will be used. Paper prototypes are often sufficiently realistic that they 
encourage test participants to extrapolate to real-world situations of use. Thus, 
they can uncover issues beyond the user interface. 

Paper prototyping should be considered inappropriate when addressing the following 
design tasks or testing the following parameters: 
- Technical feasibility, 

Download time or other response time, 
Scrolling, and 
Colours and fonts. 

Application of paper prototyping 

As indicated previously, paper prototyping is applicable during the design and testing 
/ review stages of the system components. 

During a design session, users receive draft functional screen design printouts. The 
facilitator encourages users to work through a typical workflow by making use of 
each screen in the process. Screens are modified by adding missing fields, removing 
unnecessary fields and adding buttons, links or other functionalities, as required. This 
process will be repeated for as many repetitions as are required to reach the final bug­
free design. 
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Figure 5-6: Application of paper prototyping 

5. 1.7 Usability testing 

Overview 

Usability testing is an iterative process, which needs to be conducted throughout the 
development cycle. Usability testing allows flexibility, and can be conducted either 
with elaborate equipment, or with more simple and affordable means, according to the 
budget. This method assures the designer and developer that the design meets the 
needs of the user to a great extent. One-on-one interviews, when customers are merely 
providing their opinions about a prototype, are sometimes incorrectly referred to as 
usability testing. 

Assessment testing allows early feedback on potentially problematic issues that may 
be fixed with relative ease. This phase of testing usually takes place during the later 
phases of development (Graham, 2000). 

According to Graham evaluation testing is applied in order to assess a site following 
its release. The site is normally measured against its peers. 

Application 

Usability testing will be applied during the testing and review stage of the component 
spirals. In addition to the paper prototyping, SUS testing will be applied during the 
component spiral as the final task before release. 

5.1.8 GIS 

Overview and perceived benefits 

Geographical Information Systems (GIS) are computer-based systems for the 
management and analysis of spatial information. Since its advent, GIS have been 
broadly applied in diverse fields, such as business, academia, and government 
agencies. In pace with its own prodigious development, the technology has rapidly 
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CHAPTER 5: System design and development methodology 

gained widespread acceptance and has been thoroughly integrated in these fields. GIS 
have obvious advantages over outdated manual operations. 

Government can benefit from a GIS in many ways. For instance, the application of 
GIS will enable the departmental users to view the data without requiring any 
significant knowledge regarding any software. The changing needs of government 
have shifted its perspective on GIS technology: once regarded as a niche application, 
GIS is now a necessity and a strategic component of any government's technological 
infrastructure. Envisaged benefits of the Gauteng Department of Public Transport, 
Roads and Works (GPTRW) are as follows: 

GIS will enable the following in terms of reporting: 
Increased access to accurate and reliable data, 

The ability to report and compare from a common geographic base, and 

Dissemination of information in a fast, effective way that can carry multiple 
sets of information and still be absorbed by a quick glance at a map. 

GIS will enable the following in terms of analysis: 

- Identification of trends that would be invisible from conventional two­
dimensional reporting, 

- Enabling certain monitoring, analysis and prediction actIvItIes not easily 
achievable without spatial information. The results of this analysis provide 
information that is critical in making decisions to reach the departmental 
goals, 

Printing maps that can be used to aid in locating facilities and in forecasting, 
planning and budgeting, 

- Providing a bird's eye view of areas for immediate action in terms of e.g. 
infrastructure maintenance management and marketing intelligence, and 

Serving as an information base for enhanced decision support, e.g. utilisation 
of facilities. 

GIS will enable integration and information sharing: 

Provision of accurate information to more role-players, both internal and 
external to the organization, 

Provision of a data integration pathway. GIS has the ability to access and use 
data from many different sources, 

Reducing maintenance of software and data by channeling through one source, 
and 

Integration of information between units, in such a way that datasets can be 
correlated and effectively compared. There exists a real need to be able to 
integrate information from across the different business units quickly and 
reliably, and to be able to geo-reference the information. 

GIS plays an important role in enabling better service delivery: 

- Ability to view location of roads and transport facilities; 

Maintenance and administration of transport facilities IS done more 
effectively, 
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CHAPTER 5: System design and development methodology 

Improving service delivery through support of non-duplicated, client-focused 
and rationalized information systems, and 

- Promoting the utilisation of technology as a key enabler in delivering 
information and services to enhance transformation of government service 
delivery. 

Role of GIS ill this project 

GIS will playa major role in achieving the goals of this project. The application of 
GIS will initially form part of the PGIS design initiative, after which it will become 
the main development technology for the following components, sub-components and 
activities: 

Map component with base layers, 
Data capturing component, 
Standard, public transport and land-use assessment components, 
Monitoring component to enable trend analysis and strategic intervention III 

spatial and transport planning, 
Map production, 
Base data maintenance, and 
Integration with existing systems 

Prelim analysis 

Architectural 
design 

Component spiral 

Detail design ~ Release 

" -_. - ------ ----

lII.. Plan and budget 
--~ 

~-

Figure 5-7: Application of GIS 

5.2 Functional and technical design specifications 
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The content considered as key to the functional and technical design of this system is 
derived from the author's own interpretation and synthesis of templates developed by 
State Information Technology Agency (SITA) and AfriGIS. 

5.2.1 Functional design framework 

The functional design of a system should, as a minimum, include the following 
components: 
- Scope: High-level explanation of what the system will do, 
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Business Context: Overview of the business sponsoring the development, business 
mission statements, organisational objectives and goals, 

- Functional Requirements: The user problem statement, the functions of the 
system, diagrams of high-level representation of system process 
System Context: An indication of whether the system will be self-contained or 
form part of a larger system with a description of the functions of the larger 
system and how it will interface (on a high-level) with the proposed system, 
User Characteristics: The number of users to the system, the characteristics of the 
users that will affect functionality (e.g. their Level of computer literacy, Technical 
expertise), as well as the frequency with which the system will be used. 
Assumptions: Describe the assumptions made i.t.o. hardware, software, 
components. 
Detailed Requirements (from the user's perspective): Functional, Performance, 
Design constraints, Non-functional requirements, Group requirements in 
functional areas (related functionality). Each requires that information regarding 
the following be provided: full description, process, criticality, technical issues 
involved, as well as algorithms, techniques, inputs, outputs, etc. 
Implementation: Integration of remote users, if applicable, 
Performance Requirements: Including speed, memory, etc, all of which must be 
measurable, 
Design Constraints: Including the constraints imposed, other standards, the 
industry protocols, hardware and customer requirements, and 

- Data Specification: Including attribute data, information regarding the nature of 
the descriptive information required by the system, as well as spatial information 
requirements. 

5.2.2 Technical design framework 

The technical design of a system should, as a minimum requirement, include the 
following components: 

Hardware configuration, including the mInImUm specifications for processors, 
memory and storage for user machines, the web server and the database server, 

- Software requirements, including the operating systems, development language 
and framework, database and map engines, 
Database design, in the form of an Entity Relationship Diagram (ERD) listing all 
tables, fields and data specifications as well as relationships between database 
tables. Integration with other systems and datasets should be clearly indicated in 
the ERD, 

- Backups: Specifications for backups will be determined by business requirements. 
The source code needs to be archived after implementation. Regular backups of 
the database, once the system is operational, are of utmost importance and these 
backup tapes and disks should preferably be stored off-site. Regular testing of the 
backups is done by restoring the database to a SQL server (not involved in 
running the system), where all tables are checked to ensure that data is intact. 
Testing of data integrity is also done by pointing the system to the imported 
database and testing all system functionality, 
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Site layout: This section describes the physical site layout of the system in terms 
of Active Server Pages (ASPX) files. In addition to the site layout diagram, a short 
description of each ASPX file and its parameters should also be provided, 

- Test specifications: This addresses the test framework, test plans, test design 
specifications and test case specifications. The test plans and test specifications 
are an integral part of the planning and control processes, 

- Test framework: Identify the hardware and software required to support the 
testing activities. In addition, identify and define the testing tools and the support 
required from computer operations during the testing period, 

- Test plans: State the approach, tasks and methods to be used in the evaluation of 
the ability of the system to satisfy the goals and objectives of the design, and 

- Each test design specification should include: 
- a test identifier, 
- features to be tested, 
- feature-requirements cross-reference, 
- a testing approach, 
- pass/fail criteria, 
- test procedure, and 
- expected test results. 

This chapter discussed the system methodology selected for the project, as well as the 
philosophies and tools considered to be beneficial and applicable to each stage of the 
project. Chapter 6 will focus on the application of these theories during the functional 
and technical design of the system. 
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CHAPTER 6 

BUSINESS REQUIREMENTS AND SWOT ANALYSIS 

Chapter 4 discussed the pnontIsation results for data sharing and system 
development, from which it became evident that a functional solution is required to 
equip the Sub-directorate Ribbon Development with the protection of the Strategic 
Major Road Network (SMRN). This will alleviate the burden carried by the sub­
directorate in their daily assessment if applications for change in land-use. 

This chapter expands on the business requirements driving the functionality of the 
envisaged system. A web-based GIS is recommended as a suitable tool to assist the 
officials. Another primary benefit of this system will be the monitoring functionality, 
which allows for strategic evaluation and intervention in the transport and spatial 
planning in the study area. Legislation to be reviewed as part of the business 
requirement analysis includes the Promotion of Access to Information Act (PAIA, Act 
2 of 2000, National Constitution), Gauteng Planning and Development Act (GPDA, 
Act 3 of 2003, DPLG) and Gauteng Transport Infrastructure Act (GTIA, Act 8 of 
2001, GPTRW). Furthermore, the Gauteng Provincial Land Transport Framework 
(PLTF, GPTRW, 2002), the Gauteng Spatial Development Framework (SDF Phase 
III, GPTRW, 2002), the Gauteng Strategic Public Transport Network (SPTN, 
GPTRW, 2003) and the Gauteng Strategic Major Road Network (SMRN, GPTRW, 
1994) will be considered, as these constitute primary frameworks guiding the 
preparation of base data. An analysis is conducted of the environment in which the 
GIS tool will be deployed, listing Strengths, Weaknesses, Opportunities and Threats 
(SWOT) involved. 

Univ
ers

ity
 of

 C
ap

e T
ow

n



CHAPTER 6: Business requirements and SWOT analysis 

6.1 Business requirements 

6. 1.1 Interviews 

The purpose of the first series of structured interviews with experts and future users 
were two-fold: firstly, it was performed in order to provide input for the status quo 
analysis and, secondly, it enabled the compilation of a list of high-level business 
requirements. 

Status quo processes and procedures 

The status quo processes and procedures involved in the daily responsibilities of the 
Ribbon Development Sub-directorate are presented by the workflow diagram in 
Figure 6-1. Immediate conclusions reached from the status quo map include the 
following: 

Documentation is prepared and filed in hardcopy format in all cases, 
- All activities are manual, 
- No tools used during assessment are computer-based, 
- No capacity or tool exists to perform assessment of the public transport and land-

use aspects of the application, and 
No capacity or tool exists to monitor development trends or to affect strategic 
intervention in the land-use and transport planning fraternity. 

High-level requirements 

High-level system requirements for a typical land-use management and monitoring 
tool, identified by key experts and future system users, include the following features: 

Provide up-to-date information on applications for change in land-use, 
- Enable identification and capturing of key variables of new applications which 

impact on the road network, 
Provide key reports, including maps for time series data and location-specific 
data, 
Provide an automatic land-use suitability analysis to evaluate new applications, 

- Provide intuitive user-friendly interfaces that would limit the amount of necessary 
training and increase uptake, 

- Ensure compliance to provincial standards on spatial data and software 
development, 
Ensure compliance to datamodel standards and base tables, and 

- Maximise accessibility and scalability for possible future enhancements and 
system integration. 
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Figure 6-1: Status quo processes 

6.1.2 Gauteng Transport Infrastructure Act 
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The Gauteng Transport Infrastructure Act (GTIA, Act 8 of 2001, GPTRW) stipulates 
the prescribed procedures to follow in matters concerning: 

Part 1: Introductory provisions, 
Part 2: Route determination and the preliminary design of provincial roads and 
railway lines, 
Part 3: Proclamation of provincial roads and railway lines, expropriation and 
compensation, 
Part 4: Activities in relation to transport infrastructure, 
Part 5: Powers and duties of the MEC, and 
Part 6: General provisions. 
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Previous chapters identified and provided motivation for determining the focus area 
for which a system should be developed. Part 4 of the GTIA (GPTRW, 2001), 
mentioned above, is applicable when determining the business requirements for the 
system. The following sections in particular are relevant in this regard: 

Section 38: Closing of Provincial Roads on application, 
- Section 39: Gates and fences, 
- Section 40: Leading of water, 

Section 41: Disposal of storm water, 
Section 42: Connection of roads and paths with provincial roads, 
Section 43: Access to and exits from provincial roads and railway lines, 
Section 44: Advertising on or visible from provincial roads and railway lines, 
Section 45: Disused vehicles and refuse on or near provincial roads and railway 
lines, 
Section 46: Structures and other works on, over or below provincial roads, railway 
lines or certain other land, 
Section 47: Trading on provincial roads or railway lines or in building restriction 
areas, 
Section 48: MEC's approval necessary for the establishment of certain townships 
and the division of certain land, and 
Section 49: Mining operations on or under provincial roads, railway lines or 
building restriction areas. 

According to Section 38 of the GTIA (GPTRW, 2001), the Ribbon Development Sub­
directorate should assess the applications for change in land-use and, within the space 
of 30 days, motivate in writing, whether or not they are in favour of the proposal. 

The following abstract of the GTIA (GPTRW, 2001) stipulates the mandate of 
Gauteng Department of Public Transport, Roads and Works (GPTRW). I quote 
extensively: 

"( 10) The MEC may make regulations limiting the uses to which land in building 
restriction areas or land adjacent to provincial roads in urban areas may be put, 
where the MEC is of the opinion that such uses will-

(a) pose a danger to traffic on a provincial road; 
(b) increase the traffic on a provincial road beyond its capacity; or 
(c) frustrate any of the objects of this Act. 

( 11) Regulations under subsection (10) may provide that contravention thereof or 
failure to comply therewith shall be an offence. 
( 12) This section shall be in addition to, and not in substitution, of other laws relating 
to division of land or township development. 
( 13) A person who is aggrieved by a decision of the MEC in terms of this section may 
appeal in the prescribed manner and on payment of the prescribed fee to the 
Townships Board. " 

6.1.3 The Promotion of Access to Information Act 

The Promotion of Access to Information Act (PAIA, Act No. 2 of 2000, National 
Constitution) is the national legislation, which was enacted to give effect to the 
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CHAPTER 6: Business requirements and SWOT analysis 

constitutional right of access to information. PAIA came into operation on 9 March 
2001, with the exception of sections 10, 14, 15 and 51, which came into operation on 
15 February 2002. Section 32(1 )(a) of the Constitution of the Republic of South 
Africa Act, No. 108 of 1996 provides that everyone has a right of access to any 
information held by the state and any information held by another person that is 
required for the exercise or protection of any rights. 

The Promotion of Access to Information Act (Act No. 2 of 2000) includes the 
following parts and chapters: 
- Part 1: Introductory provisions, 

Part 2: Access to records of public bodies, 
• Chapter 1: Right of access and specific application provisions 
• Chapter 2: Publication and availability of certain records 
• Chapter 3: Manner of access 
• Chapter 4: Grounds for refusal of access to records 
• Chapter 5: Third party notifications and intervention 

Part 3: Access to records of private bodies, 
Part 4: Appeals against decisions, 

• Chapter 1: Internal appeals against decisions of information officers of 
certain public bodies 

• Chapter 2: Applications to court 
Part 5: Human Rights Commission, 
Part 6: Transitional arrangements, and 
Part 7: General provisions. 

PAJA interprets the following as the objectives, which the Act seeks to achieve: 
To ensure that government takes part in promoting a human rights culture and 
social justice, 
To encourage openness and to establish voluntary and mandatory mechanisms 
which give effect to the right of access to information in as prompt, economical 
and easy a manner as rationally possible, and 
To promote lucidity, accountability and the effective governance of all public and 
private bodies, by empowering and educating everyone to understand their rights 
in terms of PAJA. This will enable people to exercise their rights in relation to 
public and private bodies, to understand the functions and operation of public 
bodies, and to effectively scrutinise, and participate in the decision-making of 
public bodies that affect their rights, 

The following specific sections of the Act provide input into the business 
requirements of the Sub-directorate under discussion: 

"Section 2.2.2 Public bodies. All public bodies must have information manuals in 
terms of section 14 of PAlA, to assist you on how to request access to records of 
public bodies", and 

- "Section 3.1 Manner of request. A requester has a right of access to a record of a 
public body or a private body and must be given access to a record of a public 
body or private body if the requester complies with the following procedural 
requirements: That the request is made on the request form to the information 
officer of the public Body" 
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6. 1.4 Gauteng Provincial Land Transport Framework 

Section 4.3 of the 2003 - 2008 Provincial Land Transport Framework for Gauteng 
(GPLTF) relates methods by which opposition to land-use planning can be minimised. 
The future considerations and short- and medium-terms actions are quoted as follows: 

"Bearing in mind that the integration of transport and land-use is clearly a legal 
requirement, the objective of such integration is to promote harmonious 
development, to achieve this it is necessary to create practical and workable 
mechanisms to ensure that applications for developments are assessed by transport 
planning authorities for compatibility with the ITP", and 
"Procedural guidelines will have to be developed by the Transportation 
Coordination Committee (TCC) in anticipation of the structures to be established 
following the enactment and coming into operation of the national and provincial 
land-use management legislation. Until such time as the new systems are in place 
it will be expected from present core cities to scrutinise land-use amendment 
applications and to refer them to the Gauteng MEC for Public Transport, Roads 
and Works for consideration and decision, in collaboration with the MEC for 
Development Planning and Local Government where appropriate. This must be 
done in terms of the Urban Transport Act and other existing legislation. " 

6.1.5 Gauteng Planning and Development Act 

The purpose of the Gauteng Planning and Development Act (GPDA, Act 3 of 2003, 
GDPLG) is to achieve the following: 

Provide for a single system of development, planning and land management in the 
Province, 
Set out principles for planning and development in the Province, 
Establish planning bodies and provide for appeals to the Appeal Tribunal, 
Create a framework for the preparation of development plans and frameworks, 
Provide for the creation of zoning schemes, 
Create unified procedures for development applications, 
Provide for the repeal of legislation and transitional measures, 
Provide for general matters such as enforcement procedures, and 
Provide for matters connected therewith. 

The content of the Act is organised in the following manner: 
Chapter 1: Definitions 
Chapter 2: Principles for development 
Chapter 3: Development implementation bodies 
Chapter 4: Development plans 
Chapter 5: Zoning schemes 
Chapter 6: Development procedures 
Chapter 7: General provisions 

The applicable sections providing primary input into the business requirements of the 
Sub-directorate Ribbon Development, amount to the following: 
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Implications for the applicant 

According to section 61 of GPDA (GDPLG, 2003), a development application may 
propose one or more of the following projects: 
- to establish a township, 

to extend the boundaries of a township, 
- to establish a settlement, 

to subdivide land, 
to simultaneously consolidate and subdivide land, 

- to amend the provisions of a zoning scheme in respect of land, 
to amend, suspend or remove a restrictive condition, servitude or reservation 
registered against the title deed or leasehold title of land, 

- to amend conditions for the establishment of any township, 
- to obtain the consent or approval of the municipality for any purpose provided for 

in a zoning scheme or in a condition of a development approval by a planning 
body or a condition of establishment of a township, unless otherwise prescribed, 
to close and alienate any public place, including roads, 
to limit the manner or purpose for which a public place, including a road is used, 
to deal with any matter for which an application was required in terms of any 
repealed legislation dealing with planning and development in the Province, or 
any other application prescribed. 

According to section 62 of GPDA, the following is relevant for an applicant with 
regards to development procedure: 

A development application contemplated in section 61 must be lodged with the 
municipal manager of the municipality concerned, 

- When a development application is lodged, the municipal manager should 
acknowledge receipt thereof, and 
After receipt of an application has been acknowledged, the municipal manager 
should register the application and notify the applicant thereof, as prescribed. 

Implications for GPTRW and the municipality 

The following legal requirements have relevance for GPTRW and the concerned 
municipality: 
- According to section 62 of GPDA, the acknowledgement of the receipt of the 

application must be communicated to the applicant, as stated above, 
- According to section 49 of GPDA, GPTRW must, within 56 days after publication 

of the notice of the draft zoning scheme, object or make representations in writing 
to the municipality concerned, in respect of the provisions of the draft scheme, 
According to section 45 of GPDA, the zoning scheme shall be administered and 
enforced by the municipality and be binding on all persons including all organs of 
state, and 
According to section 62 of GPDA, where a municipal manager refuses to register 
an application he or she shall, within fourteen days of it being lodged, return the 
application to the applicant and specify, in writing, the registration requirements 
that had not been complied with. 
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6.1.6 Synopsis 
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CHAPTER 6: Business requirements and SWOT analysis 

- In the first place, the GSPTN serves as a strategic framework for all public 
transport stakeholders in Gauteng Province to plan according to, so that public 
transport in the province is enhanced, 
It is also based on an overall public transport concept or vision for the Province, 
which indicates a network of public transport corridors, routes and areas where 
land-use development should be planned and managed in such a manner that it 
supports public transport services and operations. This development concept must 
be simple, easy to understand, and durable, and 
The GSPTN also provides the opportunity to expand in future, should the urban 
structure of the province expand. 

All authorities and other stakeholders dealing with public transport decision-making 
and implementation in Gauteng Province should be able to use the GSPTN as a 
guideline. The pre-eminent principle guiding the GSPTN is the creation or structuring 
of the environment, so that the development of high density, mixed uses around the 
public transport network in Gauteng Province is promoted as far as possible: the 
objective is to increase the number of people within functional reach of the public 
transport service, and to provide as diverse a range of land-uses as possible around the 
public transport network. Refer to Figure 6-3 for the map indicating the GSPTN. 
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6.2.3 Gauteng Integrated Spatial and Transport Framework 

TI1C main ohje<:ti\'e of the G~uteng Integrated Spatial and Transporl Framcwork 
(GISTF. GPT}{W, 2(}()()) j, to guidc ,paliai a~d lra~'porl pla~ning in Gauteng to 
achieve the focus<,cd and simultaneous development of the I1rban slnlcture and the 
transpNl nct ... ork in 'll~h a manner Ihat il would result in the integration 01 iand-u<,c 
a~d Iran'I"'rl . and the improvement of the \ iab illly of puhlie u·an'porl. 

FiJ!, 6·4: Map of t h~ U IST F ind ku ling. amongst olh~r I hin!!s, corridors. 
Source: G/'l"RW 

6.2.4 Gauteng Strategic Major Road Network 

An cycr-ine~a~;ng (kma~d fo r bnd for development. ,timulated hy high economic 
growlh ralcs . ha, <:re~t ed tn:mendous pres,ure for (Jauteng'~ planning authorities to 
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ensure onkrly and lntegrated dnelopmenL Consequently, there exists u pressing n~ed 
I-or an adequate und holi~tically plunned tr"l1~port sy,tern and roud network. will also 
serve as a framework for orderly long-tenn devclopm~nL It should be noted that road­
bascd puhlic transport routcs hav~ alway, b~~n part ()f th~ planmng of the Gaut~ng 
Strut~gic \1ajor Road Network (GSMR'I. GPTR\V, 1994). 

Thc network has brought ccJ{ainly to devel()pers regarding lhe long-t~rm inlenli()ns ()f 
GPTRW's mad in[r,,~tTtLcture de,·dopmenL "l1,e nelwork ha' ul,o ea..ed GPTRW', 
planning burden ,,·ith regards 10 ad-hu·c or crisis management planning. to ~nabk the 
authority 10 pro\'idc transpol1alion scryices to various land-usc devdopmcnt 
scenarios. As such. lhe l1etwork [orrns a k~y ~lern"l1l 111 lh" ()verol.lI Iran'pOr1ulion 
strategy of Gauteng. 

The GSMIU, has bc~n supplemenwd by th~ deYelopment and application of 
sophisticat~d trJn,poltation demand models [or all modes of trclvel, whieh enable the 
projection of f\llufC traffic movernents on the road and rail netl'.orks and the t~sting of 
the efl~ct ()[ various land-use de,~ l opTll~nl <C~I1UriOS_ Th" has be"n a pU11icuiarly 
valuuble jool, ussio;ting in u bulul1ced apprO",",h 10 the prov;,iol1 of tr~n.,port 

infr,,'lructure_ 
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In order to safeguard the GSMRN, it is important to ensure that the effects of 
overloaded vehicles on the transport infrastructure is minimised. Unless this is done, 
the network will deteriorate rapidly. Control is exercised not only not only by 
ensuring that vehicles comply with axle mass legislation, but also by ensuring that 
land-uses do not distort modal split towards heavier vehicles more than what is 
desirable. 

It is envisaged that the implementation of the network will keep pace with travel 
demand, taking into consideration the major role that public transport will play and 
allowing, in this regard, for dedicated road-based infrastructure provisioning within 
identified road reserves. Road implementation planning has been based on transport 
modelling, finding substance in construction programmes that are regularly reviewed 
in terms of available funding. The future need for supporting rail-based public 
transport services has also been acknowledged, but strategic planning for this has not 
been done to the same degree as for road-based transport. 

6.2.5 Synopsis 

From section 6.2 it may be concluded that the following datasets playa major role in 
the strategic planning of transport and land-use, and need to form part of the map 
component of the system in order to enable the assessors to make informed decisions 
regarding the applications received for change in land-use: 

- Gauteng Strategic Public Transport Network (GSPTN), 
- Gauteng Spatial Development Framework (GSDF), 
- Gauteng Integrated Spatial and Transport Framework (GISTF), and 
- Gauteng Strategic Major Road Network (GSMRN). 

6.3 SWOT analysis 

Figure 6-6 represents the results of a basic SWOT analysis conducted on the 
environment in which it is foreseen that the integrated planning system will be 
implemented. 

SWOT analysis is a straightforward tool for auditing an organization and its 
environment. It usually forms part of the first stage of planning or design and helps 
designers to focus on key issues. SWOT is an acronym for "Strengths", 
"Weaknesses", "Opportunities" and "Threats". Strengths and weaknesses are internal 
factors, whereas opportunities and threats refer to external factors. A disadvantage of 
the SWOT analysis is the fact that it is based on the opinion of the analyst and is 
therefore considered as being a subjective result. 

The three major threats and weaknesses observed III the solution's anticipated 
environment are discussed in the following section. 
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6.3.1 Hardware and IT architecture 

GPTRW Directorate Information Systems were responsible for centralising the 
department's major data repositories and web page servers during the past 12 months. 
Negative consequences arising from this centralisation exercise, included the 
following: 
- The server specifications prepared before acquiring the new hardware did not take 

into account predictions for future growth and, immediately after setup of the 
spatial datasets and drawing and thermal images on the new environment, disk 
space already proved to be inadequate, 
Network and bandwidth capacity limitations reduced the performance of systems, 
a problem particularly experienced by remote users located at branch offices, 
Security settings and policies on the new servers were not planned or documented 
properly, which resulted in the occurrence of a number of map and database errors 
by various different levels of users, 
Roles and responsibilities regarding routine and ad-hoc maintenance activities 
were not confirmed between stakeholders, resulting in conflict and unnecessary 
reworking, 
Communication channels to ensure satisfactory support to users were not mapped, 
resulting in miscommunication between stakeholders, as well as confused and 
frustrated system users, 
Lack of data standards: In general there has been a lack of standards in terms of 
previous data collection exercises. This leads to different datasets that had been 
captured over a period of time being incompatible, because there is not a common 
reference framework. This deficiency has, however, been the topic of many 
discussions and is starting to receive the type of attention it deserves, 
Lack of data exchange policy and standards: Linking up to the point above, there 
has never been much attention given to standards for data exchange between 
organisations that would allow different datasets to be seamlessly or easily 
integrated and analysed, and 
Lack of Information Technology (IT) and GIS strategies: In general, there is a 
shortage of an overall IT and GIS or spatial information strategic frameworks 
within organisations. Thus, when a new dataset requires field surveys, it is not 
clear what format should be used, where the captured information will be stored, 
which other systems and datasets it relates to or influences and, finally, how the 
information is to be disseminated. 

6.3.2 User skills 

The future user of the envisaged integrated planning system will need at least average 
computer literacy skills and basic GIS knowledge. The current skills level of officials 
is not adequate and is considered a major risk for the successful deployment of the 
system. GPTRW developed a Skills Retention Strategy in 200512006 in order to 
address the skill-level issue and develop these skills in-house. Large proportions of 
the Human Resources (HR) budget were and are being dedicated to training and skills 
transfer. Service providers are also required to sign a contractual clause to include the 
formal training of selected officials as part of project deliverables for each contract 
awarded to them. The above-mentioned attempts to address skills transfer are only 
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partially successful, due to the high rate of staff turnover and frequent organisational 
restructuring. 

Skilled resources, in terms of both the collection of the information to be shared and 
the implementation of the shared information, are scarce. It is deemed important that 
there be a least one resource within the organisation that will be allocated this 
responsibility 

6.3.3 Organisational structure and staff turn-over 

GPTRW and its underlying directorates have undergone a number of restructuring 
processes during the past 40 months. The average time it takes for a restructured 
organisational structure to be implemented, and all vacancies to be filled is estimated 
to be between 6 and 18 months. The impact of a restructuring on the continuity of 
planning, system development, enhancement and maintenance, maintenance of 
datasets and the training and capacity building of officials and systems users, is 
considered to be fruitless and unwanted. Restructuring is regarded as a major risk for 
the development and implementation of the envisaged integrated planning system, 
even more so due to the fact that the municipalities, which are considered to be future 
users of the system, could also undergo restructuring in an ad-hoc and unexpected 
fashion. 

Chapter 6 expanded on the business requirements driving the functionality of the web­
based GIS. Legislation reviewed as part of the business requirements analysis 
includes PAIA (National Constitution, 2000), GPDA (GDPLG, 2003) and GTIA 
(GPTRW, 2001). Furthermore, the GPLTF, the GSDF, the GSPTN and the GSMRN 
were identified as constituting primary frameworks to guide the preparation of base 
data. Chapter 7 will include the functional design of the envisaged solution. 
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CHAPTER 7 

FUNCTIONAL DESIGN OF THE IDEAL SYSTEM 

The functional design of the ideal solution, a tool for capturing and assessmg 
applications for change in land-use, is described in this chapter. As indicated 
previously, the anticipated tool will be based on a Geographic Information System 
(GIS) application, accommodating a graphical representation of existing and new 
land-use developments, and will be able to monitor development trends in numerous 
areas. Selected functional screen designs and process flow diagrams will be provided. 
These designs, serving as a basis for programming, will be developed in cooperation 
with the client and other role-players (including potential system users). The product 
life cycle model selected in Chapter 5, i.e. the incremental development model, will 
be applied to each component of the GIS solution. The results of the SWOT analysis 
obtained from Chapter 6 are taken into account when applying the User Centered 
Design (UCD) and participatory design principles. The chapter closes by providing a 
synopsis of GIS features and design details for integration with existing systems. 
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CHAPTER 7: Functional design 

7.1 Component spirals 

During the functional design phase, the system requirements are documented 
according to the business needs identified and the requirements highlighted by the 
literature review. The proposed functional design of the system is discussed with the 
client and documented in the functional specification document. The system will be 
designed and developed per component, according to the selected methodology, and 
by applying the incremental development principles. Main components include: 

System and user administration, 
- Static and informative pages: Home page and notice board, 

Administrative tasks: Capturing of applications, look-up table maintenance, and 
notice board maintenance, 
Technical tasks: Standard assessment, Public Transport and Land-use assessment, 
Data maintenance, and 
Strategic monitoring and intervention. 

Refer to Figure 7-1, below, for an indication of the principles applied to each 
component's spiral. 

Paper proto typing Paper prototyping SUS testing 

UCO:HCI r e) Test and review ~, i 

I \ I 
j 
/ 

~ ~\l 
: ) a) Oetail design i 

i ( 

1\ b) Plan and budget 

I 

Paper prototyping d) Integrate Release; '----------" \ 

I 

--c)-o-e-V-e-IO-p-! 
UCO: PGIS 

I 

I 

GIS HCI 

Figure 7-1: Design and development principles applied to component spirals 

Due to the manifold reVISIOns required for each system component, not all 
permutations will be documented in this chapter. Refer in this regard to Appendix B, 
which contains a compilation of the figures indicating the amendments made to each 
component. 
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CHAPTER 7: Functional design 

7.2 System and user administration 

7.2.1 Access control, user roles and security considerations 

It is considered to be advantageous and relevant to use user groups and roles for the 
purpose of user administration. Roles are named groups of related privileges that are 
granted to users. Security administrators managing a database with many users, 
applications, or objects should take advantage of the benefits offered by roles, as they, 
to a great extent, simplify the task of privilege management in such complicated 
environments. The following user roles and privileges are relevant in this case: 
- System administrator: 

• Create users, 
• Edit user roles / rights, 
• Remove users, and 
• View log history. 

- Administrative user: 
• Maintain land-use type look-up table, 
• Maintain application type look-up table, 
• Maintain file number look-up table for all property types, including farms, 

townships and agricultural holdings, 
• Capture of applications, 
• Maintain notice board, and 
• Capture gazetted applications. 

- Technical user: 
• Assess of applications in order to protect the Major Strategic Road 

Network (MSRN), including the capture of map locations, 
• Assess land-use and public transport matters of the applications in order to 

preserve the Strategic Public Transport Network (SPTN) and Gautrain, and 
• Conduct data maintenance: for instance the new townships layer, town 

planning schemes, spatial development frameworks, the Strategic Major 
Road Network (SMRN) and the SPTN. 

- Municipal user and private town and regional planner users: 
• Log applications on system, and 
• Receive acknowledgement notices, standard and public transport 

assessment comments. 
- Land-use and transport committee (LUTC) user 

• View location and type of applications, 
• View location of gazetted applications, 
• Compare development trends with municipal and provincial frameworks, 

including Provincial Land Transport Network (PLTF), Spatial 
Development Framework (SDF), Integrated Transport Plan (ITP) and 
Integrated Development Plan (IDP), and 

• Identify conflicts in transport and spatial planning and submit concerns to 
parties responsible for implementation and review of ITPs and IDPs per 
area. 
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CHAPTER 7: Functional design 

7.2.2 Process flow and screen layout designs for user administration 

As indicated above, the system administrator has the authority to create users, edit 
user roles and rights, remove users and view log history. After the user logs onto the 
system via the log-in page, the system categorises the user as belonging to one of the 
following types: system administrator, administrative user, technical user, municipal 
user or Land-use Transport Committee (LUTC) user. The system administrator 
maintains the username and password log-in table by adding records to the user 
administration table in the database, via the front-end provided. The e-mail address of 
the system administrator appears on the log-in page, in order for users to apply for 
usernames and passwords. 

Figures 7-2 to 7-4 provide flow diagrams for system administration. Figure 7-5 
provides a draft front -end for user administration, while Figures 7-6 to 7 -8 indicate 
the design permutations that are executed before reaching a final user administration 
page. 
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CHAPTER 7: Functional design 

The first page displayed after log-in is the home page. From the home page, via the 
menu structure appearing at the top of the page, the user is able to access any page 
he/she is authorised to view. Figure 7-3 describes the flow from the home page. 
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Figure 7-3: Home page process flow 
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CHAPTER 7: Functional design 

7.3 Administrative tasks 

The administrative user is responsible for the maintenance of the land-use type look­
up table, the application type look-up table, the applicant look-up table, the file 
number look-up table for farms, townships and agricultural holdings, the capturing of 
applications, the maintenance of the notice board and the capturing of gazetted 
applications. 

7.3.1 Capturing applications 

The administrative user captures the general details of applications received by 
Gauteng Department of Public Transport, Roads and Works (GPTRW). This task also 
involves communicating acknowledgement of receipt to the applicant. 

It is not compulsory that all fields on the capturing page be completed. The applicant 
look-up table is maintained, in order for a complete list with applicant details to be 
available. The user is able to add a new applicant to the table, regardless of whether 
the applicant's name appears on the list, or not. The status of the application will be 
determined by the system. A receipt letter to the applicant is generated from this page, 
according to the date the application was received by GPTRW. The departmental 
reference number is a system-generated attribute and includes the property 
description, file number and sequential number for the current financial year. The date 
stamped field indicates the commencement date of the allowed evaluation period. 
Different types of applications are necessarily allocated different evaluation periods. 
(Refer to the business requirements from the Gauteng Planning and Development Act 
(GPDA, GDPLG, 2003) in Chapter 6). 

Refer to Figure 7-9 and Figure 7-10 below for the design permutations performed in 
order to arrive at the final design of the capturing page. Figure 7-11 provides the 
workflow involved in the utilisation of this system page. 
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CHAPTER 7: Functional design 
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CHAPTER 7: Functional design 

7.3.2 Look-up table maintenance 

The administrative user is responsible for maintaining look-up tables, however, the 
responsibility of tending to particularly the look-ups reading from the spatial data 
tables, i.e. road numbers, municipalities and properties, is not included in this case. 
The administrative user is responsible for the maintenance of: application type, land­
use type, applicants and file numbers. The actions involved in maintaining the land­
use type and application type look-ups is described by the flow diagram below 
(Figure 7-12). 
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Figure 7-12: Look-up table maintenance workflow 

The design for the file number look-up is discussed as part of the system integration 
later in this chapter. The screen design for the maintenance of the applicant dropdown 
has undergone design permutations, as indicated in Appendix B. 

7.3.3 Notice board maintenance 

As stated previously, the administrative user is held accountable for the maintenance 
of the notice board. The purpose of the notice board is to provide the functionality 
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CHAPTER 7: Functional design 

from where users can view and download notices, legislation, speeches, maps or 
transport and spatial plans, e.g. ITP, SDF, Current Public Transport Record (CPTR) 
and IDP. The notice board is able to accommodate most common file types, including 
text files (*.txt and *.dat), MS Excel (*.xls), MS Word (*.doc), Acrobat reader (*.pdf) 
and image files (*.bmp, *.jpg, *.gif and *.tif). 

The administrative user maintains the notice board by regularly uploading files to the 
page. The notice board maintenance functionality is described by the flow diagram 
below (Figure 7-13). 
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Figure 7-13: Notice board maintenance workflow 

7.3.4 Gazetted applications 

The approved applications are published in the Government gazette, as stipulated by 
the GPDA (GDPLG, 2003). Once these are approved by the municipality, the 
administrative user searches for the original record submitted to the system, changes 
the status of the application to "gazetted" and captures the conditions of approval. The 
conditions of approval are used as input for the strategic monitoring and intervention 
functionality, which is discussed later in the chapter. Details of approved applications 
are forwarded by Municipalities to GPTRW to aid the monitoring system. The page 
design permutations of the status updates are provided in Annexure B. 
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CHAPTER 7: Functional design 

The workflow of updating an application's status is presented by the following flow 
diagram: 

User selects I User updates 
option from ,. status of 

menu I application 
--~------~----
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results save record i 
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displays 

details for -
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Figure 7-14: Application status updating workflow 

7.4 Technical assessment 

The technical assessment of development applications is one of the main functions of 
the Sub-directorate Ribbon Development. During assessment the technical user 
searches for an application that had been captured at an earlier stage by an 
administrative user. The purpose of the technical assessment is to protect the SMRN, 
SPTN and Gautrain planned route from land-use developments' possible negative 
impact. The technical user is responsible for capturing the map location of 
applications and assessing the applications, based on business regulations determined 
by legislation (GPDA, GDPLG, 2003). Comments regarding the application are then 
formulated in the form of a system-generated letter, which is sent to the applicant, as 
well as the relevant local authority (the municipality). 

The high-level process, commencing with the receipt of an application, and 
concluding with the submission of a gazetted application, is indicated by the flow 
diagram below. All system / automated tasks are indicated in greyscale. A comparison 
of the level of automation with the status quo high-level process flow presented by 
Figure 6-1 in Chapter 6 indicates that, ideally, the system aims to substantially 
enhance productivity. 

Section 7.4.1 and 7.4.2 provide more detailed write-ups, process flows and screen 
layout designs for the design permutations of the SMRN and SPTN assessment 
functionalities, respectively. 
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7.4.1 Standard assessment - SMRN protection 

The impact of the application on the SMRN is assessed by the technical user. 
Evaluation criteria include the location of the application in relation to existing and 
future roads, the land-use type applied for and the amount of traffic to be generated by 
the planned land-use. 

The incremental design method entails the incessant revision of components up to the 
point where involved users indicate their full satisfaction. Paper prototyping is applied 
to determine the final draft screen layouts. All input received from users has been 
summarised and presented by Figures B-1 to B-2 in Appendix B. 

Letter templates with standard comments are generated by the system, enabling the 
user to review the automated comments and provide additional input if required. 
Templates loaded onto the system include: 

Acknowledgement of receipt of application, 
Existing roads affected by establishment of new townships, 

- Future roads affected by establishment of new townships, 
Subdivision of farm land, 
Subdivision of agricultural holdings, 

- Subdivision of erven in existing townships, 
- Construction of a lapa, 
- Building line encroachments, 

Impact of application on the Gautrain Rapid Rail alignment, 
National roads agency comments, and 

- Confirmation of compliance. 

Figure 7-16 and Figure 7-17 provide process flows describing the assessment 
procedure to be undertaken, as well as the validation activities to be performed by the 
technical assessor. 

The SMRN assessment procedure is considered to be more straightforward than the 
SPTN and land-use assessment, due to the fact that concrete evaluation criteria are 
provided as measure. The effort involved in assessing the applications' possible 
impact on the SPTN and land-use is discussed in the subsequent section. 
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Figure 7-16: Technical assessment of applications with regard SMRN protection 
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7.4.2 Public transport and land-use assessment 

The technical user is responsible for assessing the impact of applications on the 
SPTN, land-use and Gautrain. High-level assessment criteria include situating the 
application in relation to the existing and future components of the SPTN, 
determining the land-use type applied for and determining whether provision has been 
made for public transport accessibility and pedestrian facilities. 

Figure 7-18 provides the process flow describing the assessment procedure as well as 
the validation activities performed by the technical assessor. 

Identification of applications to assess 

Detailed criteria for the identification of applications to assess include: 
Minimum distance from SPTN: All land-use applications within a distance of 
500m (both sides) of any of the routes or facilities of the Strategic Major Road 
Network or Strategic Public Transport Network should be assessed according to 
its proximity to the sphere of influence. This is calculated according to the 
acceptable walking distance associated with public transport, and 

- Sifting of applications: Should a land use application with a possible impact on 
SPTN be received, which exceeds and falls outside the prohibited distance, the 
technician must make a judgment call as to whether or not it should be excluded 
from the commenting process. 

Assessment guidelines 

The following land-uses are not considered to be hindrances to serviceable public 
transport and should therefore be encouraged: 
- Medium to high density residential (>25 units per hectare), 
- Retail (>15,OOOm\ 
- Offices, 
- Entertainment, 

Educational facilities (subject to new policy), 
Institutions such as hospitals, large religious institutions, and 

- Large sport facilities. 

In the immediate proximity of a public transport facility, the following extensive land­
uses should preferably not be allowed: 
- Commercial, 

Open spaces, 
- Cemeteries, 

Extensive industrial, and 
Low-density residential developments. 

Caution must also be exercised in the case of security townships, because of the 
anticipated concentrated increase of vehicle volumes on the collector roads. 

The following comments indicate various methods by which public transport is 
facilitated: 
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CHAPTER 7: Functional design 

Encourage residential densities> 25 units per hectare, 
- Encourage mixed land-uses on the same site and in the same area, 

Encourage high coverage, floor area ratio (FAR) and height, 
Encourage the provision of bus/taxi stops and facilities, 
Encourage safety and convenience of users, 
Oppose low density residential development, 
Likewise, oppose the development of extensive low density land-uses, and 
Encourage labour-intensive land-uses. 

Furthermore, important points to generally take into consideration, include: 
Residential development: The prime land-use for public transport trip generation 
involves higher density, 
Retail sites generate 10 times more trips per unit than office space, and the trips 
occur during off-peak periods, 
Compared to retail space, office space has higher peak period trips, and 
Manufacturing and warehousing have a very low impact on trip generation. 
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Figure 7-18: SPTN and Land-use assessment workflow 
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CHAPTER 7: Functional design 

7.5 Data maintenance 

The technical user is responsible for maintaining the core spatial datasets on the 
system maps. This responsibility does not include the editing of layers, but merely the 
uploading of the most recent layers by the replacement of the previous versions of the 
map layers. The task of editing the spatial layers resides with the directorates or 
consultants responsible for the fieldwork, data processing, compilation of the master 
layers, etc. Refer to Chapter 5 for a thorough motivation for drawing such a clear 
distinction between allocated tasks. The only dataset to be maintained by the system 
users is the new township applications polygon layer. The system provides the facility 
by which the updated layers can be uploaded onto the system. 

7.5.1 New townships layer 

The need has been identified for the provision of a facility through which the user can 
capture the new township application boundaries, by tracing it from the aerial 
photography backdrops. In addition to fulfilling this fundamental need, this system 
allows the file created on the system map to generate a grid, where records that had 
already been captured onto the spatial file, can be indicated. Desktop software is used 
for the maintenance of this spatial file. The user is prompted to upload updated layers 
on a weekly basis, to ensure that the townships layer presented on the system maps is 
not outdated. 

7.5.2 Existing roads on SMRN 

The maintenance of the SMRN for existing roads, forms part of the Road Network 
Management System (RNMS) consortium's responsibilities. This includes the 
surveillance of new roads, the capture of road furniture and basic attributes, and the 
updating of the spatial file. The layer is maintained on a quarterly basis and is made 
available to all directorates in GPTRW, their service providers and other provincial 
departments licensed to use the dataset. The updated layer is obtained from the 
RNMS, after which the user is provided with an uploading feature through which the 
dataset replaces the previous version of the SMRN on all system maps and related 
tables. Figure 7 -19 provides the flow diagram presenting this process. 
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Figure 7-19: Data maintenance procedure for uploading SMRN layers 

7.5.3 Future roads on SMRN 

In a similar fashion to that of the existing roads, the maintenance of the SMRN for 
future roads forms part of the RNMS consortium's responsibilities. The maintenance 
thereof includes the updating of the spatial file, correlative to updates by GPTRW. 
Designs for future roads normally indicate plans only up to the preliminary plan, and 
this is used by the consortium to update the geometrical alignment of these roads. The 
detail design and as-built drawings, together with actual co-ordinates surveyed by 
road superintendents, form part of the existing road dataset maintenance. The layer is 
updated on an annual basis and is made available to all directorates in GPRW, their 
service providers and other provincial departments licensed to use the dataset. The 
updated layer is obtained from the RNMS, subsequent to which the user is provided 
with an uploading feature, through which the dataset can replace the previous version 
of the SMRN on all system maps and related tables. Figure 7-19 provides the flow 
diagram presenting this procedure. 
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CHAPTER 7: Functional design 

7.5.4 Cadastral boundaries, SDF and town planning schemes 

Cadastral boundaries are maintained by external service providers and are made 
available to the GPTRW on a quarterly basis. Updates performed by these service 
providers include erven in new townships, subdivisions, amalgamations and attributes 
related to the Surveyor General (SG) diagrams. The system user obtains the updated 
layer from the data custodian and loads it onto the system, thus causing the map to 
display the most recent layer, and enabling the look-up tables to display the relevant 
database entries. Figure 7-20 represents the workflow involved in updating the 
cadastral dataset. 

Municipalities or their service providers are the custodians of their region's SOF and 
town planning scheme datasets. The minimum standard and the file format 
specifications required by the system are established and enforced by LUTe. 
Municipalities submit their updated layers to the committee as soon as updated 
versions are published. The user is provided with a functionality, in a similar fashion 
as for road file and cadastral layer updates, to upload the latest data received. 
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Figure 7-20: Data maintenance procedure for uploading cadastral boundaries 
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CHAPTER 7: Functional design 

7.6 Strategic monitoring and intervention 

In addition to the capture and assessment of development applications, one of the 
major functions of the system is the monitoring of development trends. This can assist 
as a pro-active, predictive system for determining future transport network 
requirements and public transport needs. The development patterns transpiring from 
such an analysis serve as indication of the potential effectiveness of plans and 
policies. The analysis indicates potential transport related problems and areas where 
intervention will be required to effect the desired integration. 

7.6.1 Three phases of monitoring 

In order to monitor the development trends, all database records are displayed on a 
map indicating the particular status of each record in a different colour. The records 
with approved status have additional details attached to it in the form of conditions of 
approval. These attributes are displayed in the form of a thematic layer, on the 
monitoring map. As indicated previously, the status of an application will at any time 
be one the following types: registered, pending, assessment completed, or gazetted. 

The monitoring system indicates trends and development patterns, which are analyzed 
to show inconsistencies with the objectives of the department, regarding the 
promotion of the integration of land-use and transport, and the promotion of public 
transportation. The GIS tool will enable three phases of monitoring: 
- All applications received by GPTRW Sub-directorate Ribbon Development are 

electronically captured and presented spatially on a layer to determine 
development trends, 
Once GPTRW has received notification of the approval of applications from 
municipalities, the change in the development status is noted on the system in 
order to for an accurate map, indicating development patterns, to be generated. 
The critical development details of approved applications, such as land-use types, 
bulk, height, parking facilities and coverage, are captured to obtain a clear 
indication of potential development intensity, and 

- A third level of development status is to the system, through capture of building 
plan details that reflect actual exercised rights. This will give an indication of the 
effectiveness of policies and plans in achieving integrationJdensification. To 
complete the spatial presentation, historically approved zonings, as per the 
different Town Planning Schemes, must be interpreted and spatially presented. 

The spatial presentations, as discussed above, indicate different residential densities 
and areas of intense development. The data must be interpreted to determine the 
effectiveness of existing policies and plans, in terms of the objectives of GPTRW 
regarding integration of land-use and transport. 
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CHAPTER 7: Functional design 

7.6.2 Strategic intervention 

The members of the planning and coordination body responsible for the inter­
governmental liaison regarding integrated land-use and transport planning, LUTC, are 
the users accessing the monitoring component of the system. The findings derived 
from the monitoring process, as discussed in the previous section of this report, are 
scrutinised by the members of the LUTC, who, in turn, mediate between the 
department and different local authorities. It is by means of this committee that 
change in policies and strategies can be achieved, towards the integration of land-use 
and transport. 

The monitoring system provides facts to support arguments in favour of intervention. 
Better planning, influencing strategic planning efforts and allowing the alignment of 
public resources towards achieving integration goals, will be effected in this manner. 
The analysis that is based on the monitoring function also provides general guidance 
for inputs to the department regarding future SDFs and ITPs. Once the SDFs have 
been amended by the municipalities to incorporate the objectives of integration, the 
updates are feed back into the system maps, by amending spatial layers accordingly. 
This feedback loop will ensure that the tool is up-to-date and has the proficiency to 
assist with the assessment and evaluation of land-use applications. 

The following diagram (Figure 7-21) illustrates the relationship between the 
monitoring function, the commenting on land-use applications and the strategic 
intervention. Steps supported or automated by the system are indicated in greyscale. 
The monitoring and strategic intervention system components are discussed in more 
detail in section 7.8 as part of the GIS synopsis. 
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Figure 7-21: Process flow for monitoring and intervention actions 

7.7 Integration with existing systems 

Integration is required with the following existing systems and databases: 
Departmental filing system, 
Deeds data, 
Drawing management system, 
Traffic analysis zones and model, 
Wayleaves management system, and 
Road network management system and sub-systems. 
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CHAPTER 7: Functional design 

Numerous technical methods of accessing the above-mentioned systems are possible. 
Table 7-2 lists each method, along with each method's respective advantages and 
disadvantages. 

T bl 72 A a e - : ccess t d t b 0 aa f t ases 0 source sys ems 
Nr Description Advantages Disadvantages 

I Full read access: Real- No additional effort required If the data source IS not constantly 
time (live) link to update data between the accessible, the repository will not have a 
between data sources source and the repository. (recent) historic set to read from 
and central data The setup of the live link is complex and 
repository time-consuming 

The security of the data cannot be 
guaranteed 

Network speed and performance could 
impact negatively on the connection 

Political will is key to the success of this 
data transfer arrangement 

2 Web service: Real- No additional effort required If the data source IS not constantly 
time (live) link to update data between the accessible, the repository will not have a 
between specified source and the repository. (recent) historic set to read from 
tables and views from The setup of the live link is complex and 
data sources to central time-consuming 
data repository 

Network speed and performance could 
impact negatively on the connection 

Political will is key to the success of this 
data transfer arrangement 

3 Replication of data Minimum effort to keep data The setup of the live link is complex and 
source at repository updated time-consuming 

If a replication fails, the repository will be 
reading from an outdated set 

4 Manual updates Human intervention could Data custodians should be very 
guarantee that updates are disciplined with the scheduled 
done as and when required maintenance to ensure the relevance of 

data at all times 
This is an affordable method 
of data transfer 

In IT challenged 
environments this 
arrangement is usually the 
preferred way to address data 
updates between sources and 
the repository 

BRGLlZ001 7 - 28 

Univ
ers

ity
 of

 C
ap

e T
ow

n



CHAPTER 7: Functional design 

7.7.1 Departmental filing system 

The filing system is a decentralised system with MS Access database and front-ends. 
It is used for the administration of the township, farm, farm portion and agricultural 
holding files within the department. The file number is allocated according to a fixed 
format and rules, and will remain the same for the duration of the entity's existence. 
The assigned file number is made available to the Land-use system, so that a common 
name and reference number will be used by both systems. Due to technological 
constraints, based on the decentralised modules, option 4 indicated in the data access 
methods (Table 7-2) is the current method through which access is gained to the file 
number administration system. 

7.7.2. Deeds 

The Deeds Office is the custodian of the data indicating the ownership of properties. 
The properties are described through a 21-digit code, which enables classification 
represents attributes with regard to the province, magisterial district, administration 
area or township in which it resides. The 21-digit code is captured as an attribute to 
the cadastral boundaries layer. This attribute establishes the link between the 
ownership data and the surveyor general data, enabling the land-use system to view 
SG details and deeds attributes, when accessing the maps on the system. The cadastral 
boundaries are updated on a quarterly basis as has been discussed in section 7.5.4. 

7.7.3 Drawing Management System 

A comprehensive Drawing Management System (OMS) has been developed for the 
Department of Public Transport, Roads and Works. This system exists out of two 
modules, namely, Design and Public Works. The Design DMS is a web-based 
application developed to make the information and scanned images of plans and road 
proclamations, electronically available to users, via the intranet. The system is based 
on the Road Access database developed by GPTRW. Drawing office personnel as 
well as officials from the Sub- Directorate Ribbon Development are users of the 
DMS. Currently, instead of physically handling the plans, plans may be printed by 
drawing office personnel, using the Roads DMS. Furthermore, plans are often made 
available electronically to consulting civil engineers and other parties, by means of e­
mail or per compact disc. Another important functionality of the application is to 
locate designs on an electronic map background, and, by clicking on the desired 
design, detailed information and associated plans can be viewed. 

The system was recently updated in order to address the scanning backlog as well as 
to enable the drawing office to capture new records onto the database. Integration 
with the OMS is useful, simplifying the work of the technical assessor, by making 
available the designs of involved roads after identification thereof it on the GIS. The 
user is therefore not required to investigate the area manually, and similarly, needs not 
identify the roads, meet with the drawing office, or request hard copies of the designs. 
The system renders such actions superfluous as it makes these available 
electronically, enabling the user to choose whether to download or print the plans. 
Access to the system is real-time, full read access (option 1 in Table 7-2). 
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Figure 7·22: Envisaged integration "ith J)I\1S 

7.7.4 Traffic analysis zones and model 

The Ir~ffk ~n~ly, i' I,nne' (TAZ) sy'lem i, ~ mudd developed 10 inv e'lig~l~ ~nd 
pl'edict land ·m,~ and naffic nend, fol' two pel'iods, fol' which th~ base year is 2lXXJ and 
Ihe anticipatcd years arc 20 10 and 2025. TIle base year model lS prepared according \0 
<:erl~in inpuls, irn;lllding ~ Iln'enl bnd·tL' e~. exi'lillg Iran'poTI infrJ'tnKture. ,"IlITelli 
traffic \ 'oillme, and poptilalion and demographic delail>, The predicled values of Ihc,e 
allrihutes >.Cr1ce as additionallllformation to thc siratcgie as>.CS"ll' when lnvestigaling 
Ihe devc lopmenl Irend, in relalinll 10 the Ir~nSr()j'1 plan, and dcvelopmenl fr3mcwllfh 
'Ilhmilted by I b~ munidpalilie', OIK~ again str~tegk i n lnv~lltioll j, reqllired in case, 
where the neild, and the frameworks show conflicting patterns, Acce<,s i, gained via 
Ihe third oJXioll. hy obtain ing the most rcecnt layer and att ributc,> from the custodians. 
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7,7,5, Road Network Management System and sub-systems 

The pUIlX"e of the mad aetwork management system (RNMS) j, to provide a 
eonsi,tent and 10f!ieal rocthod l,x acce"ing TOad nd"ork related information and 
relevant allrihu le d~I~, induding sp~tiaJ information, for all pmvincial road as,ets. 
The pri m~l')' fundion of the Rl\MS i, to en,ure the efreeti\'c management of 
pro\'incial road assets and to pnwide uscr.; wilh TlClwork-level information. rhe 
Gauteng RNMS h~s heen developed over many years, h~ving comm~nc~d in J982, 
",here f1Jd iJll en l~ry Pa\'ement ManagenK"nt Sy,tem:. were used to manage Ihe 
re~~ling programme. 

The relevanl component:;, from which the nl<J,t recent data is obtained arid lntcgraled 
in to the land-u,e :.ystem, are the in\efilory arid GIS (together l,)rming and main l ~ining 

the S\lR'-.I spatial datasets) ~nd w~yle~ve m~nagement 'y:;tem. The relevance of the 
S\lR'-.I d~ t ~set to this ,y,tem i, discu>'ed in ,eclion 7.5.2, and the relc\'ance or the 
"'ayle~ve nklnageJIle'nt sy,tem i, di>cu"ed in the suhseqllent paragraph. Refer to 
Figure 7-24, below, lor the component, o f the RKMS. Acce" i, g~ined via the third 
option (refer to Table 7-2), h), nhtaining the most re~enl layer and attribute:. from the 
eu,todian'. 

I 

( 1 

G<og.-ap/Jic Info",,,,'i",, 

1'--_-

7.7.6 Way/eaves Management System 

j\ wayleave j, a temporary rif!ht assigned to a developer, gr~nting a~~e.>s 10 a 
provincial road for the pertonmnce of a requ ired acti"ity nexl to, on, above. or und~r 
th~ road, Tlli, H1e1udc" for example, the drilling of tren<:hes 10 in,tall opt ical fihre 
cahles hel"w a ro:ld, or the con,lruclion of an acce" road from a aew shoppi ng centre 
or filling station. The Wayleave M~nag~ment Sy>1em (\vMS) is ~ suh-system of Ihe 
road network m~nagement ,ystem, The W\-IS captll['e~ the apphc~tion, for wayleave" 
~s re~ei\'ed from private comp:lnies and developer,. The 'y,tem as,i,t, the 
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infr,l,aucture P I'Ol~ction SII IHi i rcctorat~ in admini,tcring tI", interim ~pplk~tion, 
grantcd to thcse applicant>, prmiding the rktail' r~ganling Ihc>e sholt-tcrm privilegcs 
10 [he dep~r1m~nl-

The users 01' tiN: land-usc "y<;tem are enahkd 10 iH;~es, the ~urrently alllhnrised 
wayleave" in order 10 assist1il<'m in dedsion-makin/'. with rc/'.ard to tfle a,se"menl of 
the j~nd-u,e 'Ipplicmions. In cases wherc waylea\ e, wne nl~ approv~d by thc 
Infrastrunure Protec lion Icehnie;, hawd on the iegi,j,llion regul~ting the approval 01 
wayleave" tile l e~h n ical a''l''''llr cl)J\Lerned should be notified to do prnp,;er 
inv~,tigal;on or Ih~ possible impliemion, of the appilemion 10 the road nelwork. 
Ac,ess is gaincd to 1hc WMS hy Ihe firs l option provided in Tahle 7-2 (re~Hime, full 
rcad aCTcs<;). 

7.8 Synopsis of GIS features 

7.8.1 Map location capturing/validation 

The dnta eap[uring fu ne tionalily enable~ the admini'lr~tive u,er to capllll'c the 
id<:ntir;~d land·me application'>' vari ~bles direclly onto thc systcm, via a frw·l~xt 
,e~rcll functionality, wilh look-up table results reading from valida led 'patial d,lw 
tables (as discus<;cd In scction 7,j,l), The m~p loealion of an ~pp[iemion;, confirmcd 
hy 1tJ.;, I~chnical US"''''l~'. Th~ map ~omron~nt links the appilcation data to [he "pulia l 
entities, throo/'.h the usc of Ihc SG's property dala (21---digil code). Figure 7-25 
repfc<;cnls the allrihutes e~pl ur~d hy lho: admini'lr~tive u'>~r, as refel'enced on the 
cada,tr~ 1 dala'eL 

Fig" co 7-25: V .. lida1;on of mup lo·calio" 

In Ihc casc of all ~ppil cati on ror a ne" lown,hip, for inslance, thc frcc -hanLi drawing 
[001 al low" lhe u,er to ,!""cil y the rl~ltprint of the ~I'ea affected by Ihe apphc31ion, 
Backdrop I~yer', in~l u d i ng a<:ri~1 ph<)lOgraphy and the lale,t cadaslral hnundwie, for 
ramh, farm IX'ltions, ~gricultllJ'a l holdin/'., and tnwnships and exlen,ion,_ ~re 
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provided. Figure 7-26 displays tfk.' design of the free-hand dr~wing 1001'S 
r uncl ionaJity. 

0_- I 

P DC" tOWII, hip houndari,'s 

7.8.2 New townships maintenance 

The administration of th..' sp~li~l dat ~ maintenance of new lownshi~ " faciillaled hy 
TlI~'U1S of a cho:ckiisl and map wilh Ihcmatic layers th~t indicate new townships for 
'Which >putial TlIainl~nanc~ is oul~landing. Maintcnance of the layer t~kes ploce by 
means of a de>ktop GIS. ufler which th~ UfKlJI~d lay~r j , uploaded onto wstcm In a 
~imijar fashion to Ihat of the road <100 c~dustre uploads_ 
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7.B.3 Base layer maintenance 

AuvUlIceu bu~k-end procedure,> will Ix developed to enable ~patlaJ dm~ up.Jate, 
thmugh a u,er-friendly interruce. including I))., execution and managemcnt "f a 
<;cquenee of event, [0 he applied to d~[abase t~ble~ when lhe core ,p'lti'll d'lt'l i~ 

updated T))",~ prnc~dure" will en,urc that [he dataha~e table , and relmed spmial 
layer_ are ,yn"hroni_ed. R'lse layers includeu in [hi, feature arc cxi<,(ing mad,. 
planned road,. cad~,( ral boundark _. town pbnning ,chell.", and SDF,. 

7.8.4 Assessment 

The spalial rcpl1: >cntalil~l or Ihe ~pplic~tion. >uperimp<),eu w,[h the ba<,e ,pati'll 
byers contained III the map. allow, [he official to draw an inlonTlcd conclu,inn wilh 
regards 10 the application' , impact nn the GSMR:\ and [he GSPTl\. The map features 
~~,i'l with the- a~"e,~menl or varinu, praclic'lJ 1ll.111ers. as discus,cd helow. in 
conncc(ion with Figures 7-28 and 7-29. 

/l-lap fe~lure, enable I))., ilknllficJlio[l of affecled cxi>ting mad,. by taking inlO 
account the loc~tion indicated by the appl ic~lion. Refer In thi, regard lo f'igurc 7· 28. 

.............. I_ .. -~ ...... ""..... ,· •• tu .. m •• h .. ,.~_ •• I 

.'~ .. on .. ' ;:~~~;;;;;;;;;;;;;,.~~-~'~'!"~"!'~-~~;;;, _________ J "" .. ; .... ...., 
" 

In ~ddition. lOOp feal ures enable lhe idenl i fication of ntfcctcd ji,llIre road ... hy taking 
into UCCOllnt I))., localion indicaled by the application. Refer [0 figure 7-29 in thi> 
reg~Id, 
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CHAPTER 7: Functional design 

Th~ m~p compon~m provid~s access to mad de,igns hy followlllg dUlaba:;e 
procedure~ for Ihe idenlific~lion of rd"V<lnl records from thc D'\lS, Thi'> procc>s is 
pre'>cmed by Figure 7-22. 5IXlm buffer' ~re ~paliully Culclll~led <lnd indie~l~d <lrIlund 
lhe SPTN to adhere to land-u,e and public trall~port a:;.~es:;menl hu,irte'-~ rllle~. Ra'e 
laye", prm-iding ample dd<lil, of lh~ ~nVll'Onmelll surrounding,> a"ist the leehllical 
and land-u>eJpuhlic Iran'port a',e>'OI'S in their deci,ion-making. 

It i, imper~live Ih<ll Ik following key data'>els arc included Oil the map: SI-'T:", 
SMRN. n~lionul m~ds, municipul mads, <I~rial photography, railway infra,>ulIetlirc 
and qution~, t>tl~ lermini ~nd -top" m~d '>ign'>, ~dv~lti<,em~nts along pm"ineial mads, 
built-up areas, populallon den:;itie" ,urpon:;, lown and ~uburb houndari~s. rnunieip~1 
boundarie<;, cada,tral boundaries, SDI', town planning ,ehemes, IDP proje\:l" lraffic 
~Olllliing 'tatioJh wilh ~I<lli~ti~" w<I),le..!ve<" culvert<" gantries. hridge, and Gautrain 
planned route ,md station'. rigure 7-30 pruvide~ u numhter rn<lp I~yer<, displu)"d hy a 
GIS d",ktop mapping (001. 1\ot all layers arc <IC(i\'ated, ill order to emure optimal map 
p~rronnane" o""r Ih~ i<lCal area ndw0fk (LA~J, Users arc ahlc to activate layer, from 
Ihe inler<lcti\'e legend, aLC<:ording to nt'ed. 
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CHAPTER 7: Functional design 

7.B.5 Monitoring map 

Thc location and statu, of all application'>. including hi,torical application, and the 
conditions of approval of f!azcltcd app lication<, arc providcd on the monitoring map. 
This lIIfonnalHln allows Ihc c.'limallon of dc"clopJllcnl Ircnds, and Ihc es[ahlish menl 
or whdh.or or 1I0t plan' and programm~', for both land-u,"", and tran'poli. ~.g. 
lnt~graled TranspoJ1 Plan (ll"P) and lmcgratcd Dc\'clopmcm Plan (lDP), requirc 
amcndmenl or adJustmcnt Thc map cnahles (he stratcf!ic cYalllator to monilor 
(\t:veloping tre n d~ and compare Ih~ building plan', app l i~alion' and approved 
applications with (hc spatial form prcscribed by the dc\'clopment frameworks and 
town plannirlf! schemcs. Thc LUTe memocr., discu.'.S di.<,erepancics at frcqucnl 
Jocelings and l nlerv~ne on a high \eve l, by prov iding inptll [0 rtlllnicipahllcs as pan of 
I h~ ""vi,iurl of th~ir plan'. and am.:nd ""gu l atjon~ i n e~ I rem~ ca-..:, and circum~tance'. 
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CHAPTER 7: FUI)('tion~1 design 

location of al'l'li cations and ~azett cd a l' l'lkations 

This chapt~r d"scrit>ed Ih~ ft'nction,,1 d"sign of tho: ~nvi>ag~d ,olution. Sdeckd 
functional .,crecn designs and pl'Oce.'s !low diaf!rams were provided (refer to 
Ap~ndi~ B for mi<hlional ,creen layoul, not includ~d in th~ chapIN). The,"" 'k,ign' 
wiU serve as "b",i, for programminf!' and hav" b~"n (kvek)pcd in cooperation with 
the client and all role-players, mclnding potential system users. The product life cycle 
model 'elected in Chapter ~ wa, applied dunng Ihe d6ign of each component of the 
GIS Solulion. The r~~t"b of the SWOT analy,i, ohtained from Chapter 6 wer" tak"n 
into acwunt wocn applying the Lscl' Centered De,ign t UCO) and participatory de>ign 
principles. A synopsis of GIS featme.' and de.,ign details for integration with existing 
"y,lCm, wer~ di~cu~"ed, ;'~ do,ure III Ihi~ chaplcr. Chapler R will focu~ on the 
eval u"lion of toc final product. 

--~ ~-~-
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CHAPTER 8 

EVALUATION OF THE FINAL PRODUCT 

System development commenced soon after the finalisation of the functional 
specification documented in the previous chapter. The Geographic Information 
System (GIS) tool was developed in line with the incremental development 
methodology, resulting in the setup of a dedicated test environment, from where the 
user could provide feedback, concurrently, with the release of each component. 
Following the integration of all components, the final GIS tool was implemented at 
the client's premises for an evaluation period, allowing for a comprehensive review of 
system capabilities and usability, from the users' perspective. 

This chapter, firstly, aims to compare the system that was actually developed and 
deployed, with the ideal system envisioned in Chapter 7. Components excluded from 
this phase of the system are identified, and a rationale is provided for the exclusion. 
Secondly the chapter investigates the utilisation of the tool by the Sub-directorate 
Ribbon Development, in relation to the actual requirements arising from the daily 
tasks of assessing applications for change in land-use. Feedback from users is 
summarised in consolidated System Usability Scale (SUS) test results. 
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CHAPTER 8: Product evaluation 

8.1 Outstanding components 

The logical departure point for this chapter is the comparison of the comprehensive 
design compiled in the previous chapter, and the system development actually 
performed. The purpose of Chapter 7 was not only to design a system that would 
potentially be funded by the Gauteng Department of Public Transport, Roads and 
Works (GPTRW) project, but also to include advanced system features and 
technology in the design of a comprehensive GIS, in order to put on paper the best 
possible system, which would provide for all the business requirements and user 
needs. In reality not all system components could be developed, due to the financial, 
data-related and technical constraints. 

8.1.1 Datasets and data-related items 

The ideal system is designed based on the underlying assumption that all the required 
datasets will be available and be maintained in a suitable spatial format. Two types of 
datasets, namely town planning schemes and the Spatial Development Frameworks 
(SDFs), could not be prepared as part of the GPTRW process. 

The reasons for exclusion of these datasets are: 
- The level of detail of the SDF and town planning schemes respectively differ, 
- There is an inconsistency in the use of terminology and spatial presentation, 

Some information would require the interpretation thereof in the context that it 
was drawn from, 

- Most SDFs are not readily available in electronic format or in spatial data format, 
Some planning areas are subject to more than one SDF, but at different levels of 
detail, and therefore overlap, and 
Some areas entirely lack an SDF. 

In addition to the outstanding data items, in-house maintenance of the spatial data is 
also not considered to be a suitable approach, due to the widespread lack of GIS 
skills. The following components and features were not developed due to data-related 
Issues: 
- Map intelligence for identification of affected roads, 
- Publishing of public pages with restricted access granted to the municipalities and 

town planners, and 
Functionality to view previous applications on the same property. 

The implication of the above-mentioned exclusions can be managed in the short-term, 
as the components and features do not form and integral part of the critical solution, 
and are not required for the day-to-day operations of the Sub-directorate. The 
collection, processing and maintenance of the spatial data are, however, important for 
the survival and maximum exploitation of the system in the future. This argument will 
be discussed in more detail in the subsequent chapter, which is concerned with 
conclusions and recommendations. 

BRGLlZ001 8-2 

Univ
ers

ity
 of

 C
ap

e T
ow

n



CHAPTER 8: Product evaluation 

B.1.2 Technical constraints 

The following technical constraints prevented the full development and utilisation of 
the ideal system: 

- The system could not be made available on the World Wide Web, due to 
Information Technology (IT) architecture constraints driven by hardware and 
network policies in GPTRW. The system is, however, web-based, and can 
therefore be accessed by all users on the Gauteng provincial Local Area Network 
(LAN), 

- A real-time link to the TAZ model could not be established or automated due to 
the fact that the T AZ system is not web-based and its data is not hosted in a 
central data repository, 

- A real-time link to the EMME2 model could not be secured, as the EMME2 
system is not web-based. Furthermore, the data is not hosted in a central data 
repository and the base data used in the EMME2 model is not compatible with the 
spatial base data, and 

- The maintenance of the file number look-up table could not be implemented, due 
to the decentralised database locations of the filing system modules currently in 
use by GPTRW. 

B. 1.3 Operational constraints 

The operational constraints limiting the full deployment of the solution include the 
following matters: 
- The Drawing Management System (DMS) Roads is not properly maintained by 

the directorate responsible for it, therefore the functionality developed to enable 
technical users to access the relevant road design plans for existing and planned 
roads, cannot be fully utilised. 
In-house maintenance of the spatial data is not possible, due to the lack of GIS 
skills. Therefore, the functionality designed for the uploading of updated spatial 
datasets as well as the in-house maintenance of the townships layer, cannot be 
fully utilised. 
The Land-Use and Transport Committee is not operational to date, 
To date, due to vacancies in key positions in the Sub-directorate, strategic 
intervention has not taken place, and 
Public transport and land-use assessment of applications has not been addressed, 
due to capacity constraints and a high staff turnover. 

8.2 Consolidated results from SUS testing 

B.2.1 Defining usability 

The International Standards Organisation (ISO) provides a number of standards by 
which usability can be evaluated, depending on the context of the tool under 
investigation. 
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CHAPTER 8: Product evaluation 

According to the ISO 9241-11 standard (Guidance on Usability, 1998), usability is the 
extent to which a product can be used by specified users, in a predefined context, to 
achieve specified goals with effectiveness, efficiency and satisfaction. Accordingly, 
this standard requires that usability measures should include the evaluation of 
effectiveness (the ability of users to complete tasks using the system, and the quality 
of the output of those tasks), efficiency (the level of resource consumed in performing 
the tasks) and satisfaction (users' subjective reactions to using the system). 

According to the ISO/IEC 9126 standard (Software product evaluation - Quality 
characteristics and guidelines for their use, 1991), usability is a set of attributes that 
bear on the effort needed for use, and on the individual assessment of such use, by a 
stated or implied set of users. 

The ISO/IEC FDIS 9126-1 standard (Software Engineering - Product quality - Part 1: 
Quality model, 2000) further defines usability as the capability of the software 
product to be understood, learned, used and appear attractive to the user, when used 
under specified conditions. 

8.2.2 Selecting an evaluation method 

Various Internet resources were explored in order to obtain a suitable standard set of 
questions and an uncomplicated method of analysing the test results. Two appropriate 
tests were discovered: 

Website analysis and measurement inventory 

Website Analysis and Measurement Inventory (W AMMI) is an evaluation tool 
developed particularly for websites and was developed in 1999. It consists of 20 
questions addressing overall usability, attractiveness, control, efficiency, helpfulness 
and learnability. The user is required to respond to questions by allocating a grade 
between 1 and 5, where 1 is the maximum value on the scale for a positive response. 
If the user is not able to answer a question, the value 3 is selected, indicating an 
impartial response. 

System usability scale testing 

System Usability Scale testing (SUS) is a simple usability metric, containing ten key 
questions on system usability. The questions were developed in 1986 and SUS is still 
considered a popular method for obtaining user feedback. The user is required to 
respond to questions by providing results between 1 and 5, where the value 5 is the 
maximum positive reference on the scale. If the user is not able to answer a question, 
the value 3 is automatically selected as the impartial response. 

SUS was selected as the most appropriate evaluation method. The reasons for this 
being that SUS is focussed on system related questions, while W AMMI is designed 
for websites. In addition, the ten questions provided by SUS are considered to be the 
more user-friendly option, compared to the 20 questions from W AMMI. As the 
general attitude towards questionnaires is a negative one, users would rather answer 
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CHAPTER 8: Product evaluation 

ten questions than spend double the effort in responding to 20 questions. The method 
of processing SUS results is also clearer than with the W AMMI calculations. 

8.2.3 Conducting the tests 

Selected system users and testers were requested to complete the SUS tests. The 
questions provided to the users comprised the standard SUS questionnaire (Brooke, 
1986): 

1. 1 think that 1 would like to use this system frequently 
2. 1 found the system unnecessarily complex 
3. 1 thought the system was easy to use 
4. 1 think that I would need the support of a technical person to be able to use 

this system 
5. I found the various functions in this system were well integrated 
6. I thought there was too much inconsistency in this system 
7. I would imagine that most people would learn to use this system very quickly 
8. I found the system very cumbersome to use 
9. I felt very confident using the system 
10. I needed to learn a lot of things before I could get going with this system 

Testers were requested to evaluate components relevant to their operational 
responsibilities. From the eight testers selected, the following components were 
evaluated (a tester could evaluate more than one profile): 

System administrator profile: 4 testers, 
Administrative profile: 3 testers, 

- Technical profile: 4 testers, and 
- Strategic / monitoring profile: 3 testers. 

8.2.4 Test results 

Test responses were collected from the testers, were processed in order to obtain the 
rating of the system. The calculation of the scores included the following steps: 

1. Summation of the score contributions from each item. Each item's score 
contribution could range from ° to 4. 

2. For items 1, 3, 5, 7 and 9 the score contribution was calculated as the scale 
position minus one. 

3. For items 2, 4, 6, 8 and 10, the contribution was calculated as 5 minus the 
scale position. 

4. Multiplication of the sum of the scores by 2.5 obtained the overall value of 
SUo 
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CHAPTER 8: Product evaluation 

SUS scores have a range of 0 to 100. The processed results scored the system 
components with the following rankings: 

Table 8-1: SUS scores 

Component I User group Ranking 

System administrator profile 69.4 

Administrative profile 63.3 

Technical profile 66.3 

Strategic / monitoring profile 70 

The value added by receiving tangible feedback from system users, provides a proper 
credibility check. However, Brooke (1986) notes that, in general, the collective pool 
of users constantly changes, so that usability evaluation should be a periodic, ongoing 
process and not a one-time event. 

Appendix C provides the results of the test for evaluating the utility of the tool in the 
daily tasks of assessing applications for change in land-use, as performed by the Sub­
directorate Ribbon Development. This chapter concludes the practical and factual 
section of the thesis. Chapter 9 is the final chapter and will focus on conclusions 
drawn from the study, make research recommendations as well as recommendations 
regarding the proposed future actions to be undertaken by GPTRW. 
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Chapter 9: Conclusions and recommendations 

9.1 Conclusions drawn from study 

The following objectives have been reached: 

It has become evident that the Sub-directorate responsible for the evaluation of 
applications for change in land-use and selective monitoring of land-use development 
was not equipped with the necessary tools for administering the workload. As stated 
previously, approximately 1 000 applications are submitted on a monthly basis to 
Gauteng Department of Public Transport, Roads and Works (GPTRW). 

Integration ofland-use and transport, development ofinformation systems and 
sharing of data between government spheres motivated by legislation 

The literature review of relevant national and provincial land-use and transportation 
policies and legislation, specifically focussing on planning frameworks that mandate 
spatial and transportation planning, provided strong evidence that GPTRW has the 
necessary mandate to develop mechanisms and processes to assess and monitor 
transport related land-use development in Gauteng. In addition it became evident that 
GPTRW could be regarded as a planning authority in its own right in terms of 
protecting its Strategic Major Road Network (SMRN) and Strategic Public Transport 
Network (SPTN). Furthermore, the review proved that the successful integration of 
the two planning disciplines is dependant on the co-operation and consultation 
between different spheres of government. The need for co-operation was clearly 
demonstrated by citing requirements stipulated in relevant policies and strategies. 
Lastly, the development and implementation of information systems to promote 
information sharing and support transport planners, was supported by national 
legislation and provincial strategies. 

System identified as a gap and considered as a priority for the development 
initiative 

The status quo analysis conducted in order to evaluate the transport and land-use 
planning information systems utilised by GPTRW and two major municipalities in the 
study area, provided the basis for an extensive data and system gap analysis. 
Prioritisation applied to the results of the gap analysis, provided motivation for rating 
the integration of transport and land-use as primary area to require assistance from an 
immediate system development initiative. 

Successful application of ueD principles 

Extensive involvement of system users and owners contributed to the use of the 
dedicated user centered design approach, during which a number of philosophies and 
practices considered to be beneficial to this project were exercised. These included in­
depth interviews, User Centered Design (UCD), Participatory Geographical 
Information Systems (PGIS), Human Computer Interface (HCI), Geographical 
Information Systems and paper prototyping. Each practice was subsequently applied 
to the incremental system development methodology for the design, development and 
testing of the system components. The suitable most suitable solution arrived at, 
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Chapter 9: Conclusions and recommendations 

entailed a web-based GIS with data capturing, analysis and mapping functionalities. 
Despite the fact that the design included all the features of the ideal system, only 
selected components could be developed, due to financial, technical and data 
availability constraints. 

Successful application ofincremental system development methodology 

System development commenced soon after the finalisation of the functional design. 
The GIS tool was developed in line with the incremental development methodology, 
resulting in the installation of a dedicated test environment, from where the user could 
provide feedback subsequent to the release of each component. Following the 
integration of all the components, the final GIS tool was implemented at the client's 
premises for an evaluation period, in order to allow for a comprehensive review of the 
system capabilities and the usability, from the users' perspective. 

Usability testing applied as part of system evaluatio1l 

The evaluation phase investigated the utilisation of the tool in relation to the daily task 
of assessing applications for change in land-use, as performed by the Sub-directorate 
Ribbon Development. Feedback from users was summarised in consolidated System 
Usability Scale (SUS) test results. From this feedback it became evident that the GIS 
tool was considered to be a useful instrument, assisting officials with daily 
responsibilities. 

Benefits obtained from the implementation of the GIS tool 

The data capturing functionality enabled the users to capture the identified land-use 
applications' variables directly onto the system. The map component linked the 
application data to the spatial entities, through the use of the Surveyor General 
property data (the 21-digit code). In the case of an application for a new township, the 
free-hand drawing tool allowed the user to specify the footprint of the area affected by 
the application, on the map. The spatial representation of the application and the 
overlay thereof with the base spatial layers contained in the map, allowed the official 
to make an informed conclusion with regards to the application's impact on the 
GSMRN and the GSPTN. Templates of standard letters used for feedback to 
applicants, were populated with the details captured by the officials, obviating the 
need for them to complete these fields manually. An e-mail functionality was 
provided to enable the electronic dissemination of these letters, containing GPTRW's 
feedback on the assessment of the applications, to the involved municipalities and 
applicants. 

The administration of the spatial data maintenance of new townships was enabled 
through a checklist and a map with thematic layers, indicating new townships for 
which spatial maintenance was still required. Advanced back-end procedures were 
developed to enable spatial updates through a user-friendly interface, to ensure that 
the database tables and related spatial layers were synchronised. 

The map component was designed to provide access to road designs, based on 
database procedures for the identification of relevant records from Drawing 
Management System (DMS). Base layers providing ample details of the surrounding 
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Chapter 9: Conclusions and recommendations 

area assisted the technical and land-use/public transport assessors in their decision­
making responsibilities. The GIS tool allowed the identification of the approved 
applications, so that the conditions of approval could be recorded. The monitoring 
map was developed in order to present the location of the approved applications. 
From this information, approximate development trends could be inferred and the 
possible need for amending or adjusting plans and programmes, for both land-use and 
transport, e.g. Integrated Transport Plan (ITP) and Integrated Development Plan 
(IDP), could be determined. 

It can therefore be concluded that the GIS tool did successfully address the majority 
of the user needs. The test results were supplemented by comments by system users 
indicating the desirability of developing those components that had been 
discontinued, as part of a complete solution, where user needs and legal requirements 
will be fully satisfied. 

9.2 Recommendations to GPTRW and other stakeholders 

As determined in the previous section, feedback from users suggested the benefits that 
could be obtained should the comprehensive GIS be developed and data maintenance 
procedures be streamlined. In the following section, recommendations to GPTRW and 
other stakeholders are categorised as either data related, technical and operational. 

9.2.1 Data related recommendations 

Obtaining outstanding datasets 

Firstly it is recommended that outstanding data sets, i.e. spatial development 
frameworks and town planning schemes, be obtained. These datasets should be 
included for all areas within the boundaries of Gauteng. In future a third level of 
development status could be added to the system, through the capture of building plan 
details, which will reflect actual exercised rights. This will give an indication of the 
effectiveness of policies and plans in achieving integration/densification. 

Enforcing data standards 

Parallel to the recommendation regarding outstanding datasets, is the suggestion that 
GPTRW should develop a spatial data standard in order for the Land-Use and 
Transport Committee (LUTC) to be able to request data, manage the quality thereof, 
and update the system on an ongoing basis. This standard for spatial datasets to be 
submitted to the committee, should typically include the following key rules: 
- The Spatial Development Framework (SDF) and town planning schemes of an 

area should be compiled in electronic spatial format and should consist of 
different layers, 

- It should use as a basis layer the latest available cadastral information in use by 
GPTRW, 

- Proposals contained in different SDFs, should be indicated on a layer striving to 
standardize terminology and map notations throughout the plan, 
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Chapter 9: Conclusions and recommendations 

Proposals through other planning initiatives such as strategic environmental areas 
and those contained in ITPs should also be indicated and made available in 
separate layers, and 
Inconsistencies and overlaps between different SDFs should be addressed, as well 
as the lack of SDFs, in some areas. 

Ongoing data maintenance 

The maintenance of the spatial data sets is considered a key success factor. Should the 
department not be able to obtain and build the required GIS skills in-house, they 
should enter into a service level agreement with dedicated experts to assist them in the 
maintenance of the spatial data. 

9.2.2 Technical recommendations 

The technical constraints highlighted in Chapter 8 had a major impact on the 
deployment of the total solution. The following recommendations are considered to be 
crucial in the success and future existence of the system: 

IT architecture 

GPTRW should consider upgrading their current Information Technology (IT) 
architecture in order to provide an infrastructure for hosting the system on the 
Internet. This would enable users from municipalities and town planning companies 
to submit their proposals and applications directly onto the system. As an alternative 
to hosting the system in-house, the department could also consider the appointment of 
a third party Internet service provider for the hosting of the site. 

File administration 

The centralisation of the file number administration system is regarded as a benefit 
that could be obtained without requiring immense effort or cost. A centralised 
database containing official file numbers would require the performance of fewer 
maintenance activities on the part of the administrative user. 

TAZ model 

GPTRW should investigate the feasibility of enhancing the Traffic Analysis Zone 
(T AZ) model. Should this model be available on the Internet, web services could be 
developed in order for the land-use system to read up-to-date data regarding traffic, 
demographics and land-use patterns from the spatial files for base year and predicted 
periods. 
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Chapter 9: Conclusions and recommendations 

9.2.3 Operational recommendations 

Filling organisational vacancies 

Two crucial vacancies have been identified during the study, i.e. an official 
responsible for the evaluation and assessment of the land-use and public transport 
concerns of the development applications, as well as an expert planner to represent the 
Sub-directorate on the inter-governmental planning committee, as discussed in the 
subsequent recommendation. 

Establishment o(the Land-use and Transport Committee 

A Land-Use and Transport integration Committee (LUTC) should be established, 
representing of decision-makers from both the land-use and transportation fraternities 
and comprising of members from both provincial and local government spheres. It is 
considered that integration of transport and land-use will be best achieved by the 
existence of such a committee. GPTRW should assert their right to assess regulations 
such as those being drafted in terms of the Gauteng Planning and Development Act, 
in order to opportunely evaluate whether the regulations facilitate or impede the 
integration of land-use and transport. GPTRW should also keep in contact with the 
Department of Development Planning during the preparation of the provincial IDP to 
ensure that attention is given to the integration of transport and land-use. The LUTC 
will play an important role in the maintenance of spatial data, provided that they 
frequently undertake data maintenance and oblige standard and quality control on 
these sets. The committee will also enable the strategic monitoring of development 
trends by utilising the monitoring and strategic intervention components of the 
system. 

Enforce operations ofthe DMS 

Sub-directorate Ribbon Development needs to liaise with Directorate Design in order 
to highlight the important role of the DMS in the assessment of land-use applications. 
Should this system not be maintained, the effort required from a technical assessor is 
considered to be unnecessarily extensive and time consuming. 

Monitoring the GIS tool 

It is recommended that the effectiveness of the GIS system be monitored on an 
ongoing basis and improvements made as and when required. Required system 
enhancements identified from the final series of interviews should be evaluated, 
prioritised and approved by decision-makers. Sufficient funds need to be made 
available to the selected service providers, to address the outstanding components and 
other needs. It is highly recommended that new system users should receive system 
training prior to system utilisation. 

Ongoing maintenance ofthe GIS tool 

It is suggested that a support service level agreement be compiled between GPTRW 
and system and data service providers, to ensure the constant accessibility and 
availability of an up-to-date system. 
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Chapter 9: Conclusions and recommendations 

9.3 Research recommendations 

This thesis has identified numerous areas for which more research is required. 
Furthermore, it is recommended that the following GIS, system development and 
transport- and land-use planning topics be considered for further research. 

9.3.1 GIS research 

The Geographical Information Systems fraternity could benefit from the following 
research: 

Development of spatial data standards, including surveys, desktop capturing and 
sourcing, and maintenance of the data for government organisations, 
Identification of methods to enforce spatial data standards in organisations for all 
spheres of government, 
Identification of the positive and/or negative impact of spatial data standards on 
the national rollout of a generic GIS tool, 
Benchmarking of existing off-the-shelf or open source GIS products in order to 
find the optimum GIS engines for web-based solutions, taking into account 
performance, cost effecti veness and ease of use, and 
Development of an optimum data maintenance and custodianship cost model for 
provincial government. 

9.3.2 System development research 

Effective and successful system development contributes a major part to a productive 
and economically sustainable environment. The following research topics could 
provide useful assistance to the designers and developers of these important systems: 
- Research on the effectiveness of HeI training for programmers, and the 

development of methods to increase the effectiveness of such training, 
Development of coding standards for web-based GIS solutions for all major GIS 
platforms, and 
Identification or development of a custom evaluation model for the testing of web­
based GIS systems. 

9.3.3 Transport and land-use planning research 

Legislation is being amended on an ongoing basis, and new policies and frameworks 
are constantly being introduced. This dynamic driver of business requirements for 
government organisations results in the scenario where the planning disciplines need 
to be flexible and technologically advanced. Some topics to consider as useful and 
applicable for supplementary research include: 
- Development of a model to determine the effectiveness of the application of GIS 

for transport planning practices, and 
- Development of a functional design for a low-cost GIS-based transport-modelling 

programme to replace the current legacy systems. 
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Chapter 9: Conclusions and recommendations 

Chapter 9 concludes this thesis report. The subsequent sections are comprised of three 
applicable annexure previously referred to in the document. 
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SOURCE DOCUMENT 

FOCUS AREA ELEMENT SUB-ELEMENT 1 2 3 4 5 6 7 8 9 10 
Public Transport Operations Minibus taxi operations (commuter) Association details x x 

Vehicle details x x 
Rank operational details x 
Route (corridor) details x x 

Service capacity x x x 
Passenger numbers x x 
Service capacity utilisation x 
Extent of illegal operations x 

Minibus taxi operations (long distance) Association details x x 
Vehicle details x x 
Rank operational details x 
Route (corridor) details x x 
Service capacity x x x 
Passenger numbers x x 
Service capacity utilisation x 
Extent of illegal operations x 

Metered taxi Association details x 
Fleet details x x 

Bus operations Route details x 
Fares x 
Termini operational details x 
Timetables x 
Service capacity x x x 
Passenger numbers x x 
Service capacity utilisation x 
Extent of illegal operations x x 

Rail operations Station operational details x 
Line details x 
Fares x 
Timetables x 
Service capacity x x 
Passenger numbers x 
Service capacity utilisation x 

Modal integration Fares structures / levels x x x 
Integrated scheduling x x x 
Tickets x x x 

Accessible transport for physically Demand for services x x x 
challenged people 
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SOURCE DOCUMENT 

FOCUS AREA ELEMENT SUB-ELEMENT 1 2 3 4 5 6 7 8 9 10 

Learner transport Operational x x 
Infrastructure and facilities x x 

Costs x x 
Institutional and management x x 
Monitoring and review x x 

Non-motrised transport Description of non-motorised transport x x 

Tourism Transport needs of tourists x x 
Public transport security Personal security of passengers x x 

Infrastructure Roads Strategic road network including toll roads x x x x x 
and strategic public transport network 
(planned and existing) 
Municipal road network x x 
Provincial: Pavement condition x x 
Municipal: Pavement condition x 
Road network classification x 
National: Standards for planning, design, x x 
construction and maintenance of roads and 
infrastructure 
Provincial: Standards for planning, design, x x 
construction and maintenance of roads and 
infrastructure 
Municipal: Standards for planning, design, x x 
construction and maintenance of roads and 
infrastructure 
Roadway furniture x 
Rest and service areas along provincial x 
roads 

Bus Bus Masterplan x 
Stops / halts details x 
Termini details x 
Depot details x 
Termini capacity utilisation x 

Taxi Stops / lay byes details x 
Ranks / holding areas details x 
Rank capacity utilisation x 

Rail Rail network x x x 
Rail facilities (stations) x x 
Line capacity utilisation x 
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SOURCE DOCUMENT 

FOCUS AREA ELEMENT SUB-ELEMENT 1 2 3 4 5 6 7 8 9 10 

Modal Transfer Location of network and multi modal transfer x x 
facilities 
Types of Modes (estimate of peak-hour and x x 
and 24-hour modal choice statistics) 

Pedestrian and cyclists Pedestrian facilities x x 

Cycle facilities x x 

Metered taxi Holding areas x 

Development and maintenance Prioritised list of facilities (including budgets) x x x 

Prioritised list of infrastructure (including x x x 
budgets) 
Approved panel of consulting engineers x 

Land acquisition Description of road reserves to safeguard x 
(planned and existing) 
Land required for transportation facilities x 

Other major trip generating transport Location x 
facilities (inland ports - City Deep) 

Access requirements / control x 

Backlogs Statement of any backlogs that exists in x 
transport infrastructure provision 

Traffic Operations Traffic movements Vehicle counts and occupancy rates x 
Traffic forecasts x 

Traffic control Traffic signage x x 
Traffic signals x 

Congestion management Congestion alleviation projects x 
Travel demand management Travel demand management programmes x 

and projects 
Road Traffic Management Road traffic safety HAZLOC / hazardous locations x x x 

Accident frequency (private and public x x x 
transport) 
Accident / vehicle types (private and public x x x 
transport) 
Accident severity (private and public x x x 
transport) 
Research projects and programmes x x 

Law enforcement Moving violations / speed limits x 
Overload control x x x 
Law enforcement programmes and actions x 
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SOURCE DOCUMENT 

FOCUS AREA ELEMENT SUB-ELEMENT 1 2 3 4 5 6 7 8 9 10 
Hazardous loads and dangerous Permit details x 
substances 

Restricted routing x x x 
Monitoring overall movement of hazardous x x 
loads / substances 

Incident management (involving hazardous Plan and programmes x x 
materials) 
Training, skills development and capacity Public transport industry: training x x 
building programmes (especially the taxi industry) 

Driver, pedestrian and scholar training x x 
programmes in road safety 

Pedestrian management Accident statistics x 
HAZLOC / hazardous locations x 

Projects x 

Intelligent transport systems measures Intelligent transport systems measures x 
details 

Registration and licencing of motor vehicles Details relevant to registration and licencing x 
of motor vehicles 
Details regarding fitness of vehicles / x 
roadworthy certificate 

Manufacturers, builders and importers of Details regarding manufacturers, builders x 
motor vehicles and importers of motor vehicles 
Driving licences and permits Classification and extent of learner's licence x 

or driving licence 
Details regarding professional driving permits x 

Details regarding operator fitness x 
Public Transport Regulation and Tenders Specifications for contracted public transport x 
Control services 

Registration of associations and members / Registration details x 
non-members 
Operating Licences Details regarding applications received x 

Particulars of holders of operating licences x 
and the vehicle specified 
Particulars to be published by Board x 
regarding the application for an operating 
licence 
Policy Framework (including for disposal of x 
operating licences and rationalisation 
process) 
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SOURCE DOCUMENT 

FOCUS AREA ELEMENT SUB-ELEMENT 1 2 3 4 5 6 7 8 9 10 
Transport subsidies Tendered Bus Contracts/ Bus Subsidy x x 

Information System (SUMS) 
Rail contracts / subsidies x x 

Transport appeals / Conflict Resolution Transport appeals: Minutes and proceeding x 
details 

Land Use Spatial framework Provincial integrated development / planning x x x 
framework (spatial, economic and housing) 

Municipal integrated development / planning x 
framework (spatial, economic and housing) 

Land use and development proposals and x x 
applications 

Mixed land use Types of land uses x x 
Extent of land uses x 

Corridors Transport and land use corridors and nodes x x x 
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ANNEXURE B 

Functional Screen Designs 
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Figure H-5: .<irsl d raft page design for ('Il plu ri ng of applimlions 

Figure H-n: Paprr prololypillg 
raplu rillg of appliratiolls 
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Figure 11-'1: Final page de,ign for <:apluring of application, 

Figure 11-10: Papn pnltotyping appl;,-d to draft design for maintenance of 
applicant look-up lallll-
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Figun' B-ll: Papt'r prololyping applied 10 draft dt'sigll for mllinknance of 
applicant look-up tahlt' 
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Ch."'l~ 0<;", "\11" 
Vi"", k>g holO", 

Figur~ 8 -1: First draft us~r :Idministmtiull S"'l ... ~n design (Menu structure) 
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Fi~u,.", 11-3: Paper pr010lYll ing lIPI,II.·.! lu !!~I u~e r I'eedhack 

Figun.· 1I·4: Hnal uwr :.dlllin;"'rlltion "",,,",oJ de..ign 
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SMRN assessment 

• 

Figure R_l ..\; Fin,t drllrl d",ign ror Sl\ IRl\ p'·ok dion asst'!'osmenl . I 
a"'I"~n1\'n1 ) 
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Figure B- IS: Cse .. feedb3ck indicated on first 
d~~ign 

---

, , 

m.sessment scrt't'n 

Hgure H-17: I -ser fecdh3ck indicated On ,econd draft s t~nd:lrd as~essmenl 
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Figure 8-19: Filial ~l,reen la)out for Sl\IRN protectio" assessmenl 
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Figure B-20: Uran design for as~essment of SPTr..- prolcdi"n and land-use 

H~pcd~ "r a l'pl i,-Minns 
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ANNEXURE C 

SUS Testing Results 
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C.1 System Administration 

Table C.I: User I - Francois Scheffer 

Strongly 
disagree . 
... ---- I--------c 

1 2 I 3 4 

: x 

Strongly i 
agree_ 

5 
, I think that I would like to use this system 

1 frequently -_. __ .- --------

2; I found the system unnecessarily complex - -, -- _._---

3! I thought the system was easy to use ! 
_ I .--, 

i I think that I would need the support of a 
!technical person to be able to use this 

41system 

--r---.--

I x 
x 

x 
f-.~-.--:--:-----c----c----c---- ..... - --------- ------ f· -~i----1 _. __ ._--

II found the various functions in this system 

f -----,-- x 5' were well i~~egrated 
~-----c----c-;--.- -- ----- c----

I thought there was too much inconsistency 
6' in this system x 

I would imagine that most people would 
7 i learn to use this f)yst_~~ very quickly x I 

~I found the system very cumb_e_rs--:o_m_e_to_u_s_e
t
_ __ - --- ~~_ .. _.-__ --:--!- - .' 

9 I felt very confident using the system .__ ______ ----, _____ ' __ . __ +--_----- __ 
I needed to learn a lot of things before I 

10 i could get going withtll~ system__ .. __ . . ____ x_ _ __ _ 

Table C.l: User 2 - Lize Grobler 

,I think that I would like to use this system 

I Strongly 
,disagree 

1 2-·- 3 4 

Strongly 
ag!ee_ 

5 

1 i frequently 
- -.--------- t ---1----

I x r------t- .. 

2.1 found the_system unnecessarily complex I· x --- _ _ .. ----- .. -------- -
_ 3; I thought the systElm was easy to u~~_______ __ ____ . . ____ 1 __ -t- __ x_. ____ 1 

! I think that I would need the support of a ! 

• technical person to be able to use this I , 

4 system j 
,I found the various functions in this system 

_9 ~were well integrated __ _ 
I thought there was too much inconsistency 

6 in this system ' 

.. _--

x 
._-

x 
--_. 

x I 

1 
'I would imagine that most people would 

. 7 i learn to use tt1l~ system veryquic.kl~ ________ _ x 

: 8 I found the system very cumbersome to use+ __ )( ____ _ 
9.1 felt very confident using the system I .----~~_-==_ _ I -~__ __ 

II needed to learn a lot of things before j 1. -.... ---- : 
10lcould get_9()ing with this system __ _______ 1___ ___ . ~ ____ . . _____ J 
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Table C.l: User 3 - Dulcie Danzfuss 

~
tronglY 

disagree ' 
i 1 ·~-·13 

! 
! 

Strongly 
____ agree _ 

4 5 

:!:'::~:::~~'S::::'~:n::::::::::-:m-Ie~- ---x-__ ·· -_-_-_-_.--'-... ~~x_-l-=---, __ -
3 i I thought the system was easy to use ... -----r- ~... . __ .--+_ ~ __ . ._ 

II think that I would need the support of a 
x - .. _---

I technical person to be able to use this 

4; system ... __ . _____ ... 
! I found the various functions in this system 

.- r----.-

5 were well integrated .. _ ____ . ____ .~---
.1 thought there was too much inconsistency 

x 

6. in this system : x 
i I would imagine that most people would ! 

711earn to use this system very quickly, ---".-1. _____ __ .. _ 
8 i IfQund the syst~m vecy cumbecso~e ~~el ~ _ - ·-X-~L __ ._ . ___ ~ 
9 I felt very confident using the system - -- - I - 'x j 

- --- -----, ------1- - --~ 

I needed to learn a lot of things before I 
J21could get going with this system__ __ _ __ ___ ___ __~. ~ __ ._~ 

Table C.l: User 4 - Johann Comb rink 

;1 think that I would like to use this system 

1 ~gtJen~ly____ .. _____ ._ .... 
! 

Strongly 
disagree 

1 

2 i I found the system unnecessarily complex .-.. . .. ----r 
3' I thought the system was easy to use I 

' I. t.hink that I would .nee. d the support. of a. . 

~j~:~~~~al person to~~ able to use t_hiS __ ____. 

i I found the various functions in this system : 
5 were well integrated 

! I thought there was too much inconsistency 
61 in this system 

'I would imagine that most people would , 
7 learn to use this system very quickly t 
8[1 found the system very cumbers0rTl~ to use 
9' I felt very confident using the system r----

I needed to learn a lot of things before I 
10 i COUld. get going with this system . __ ... 1 ...... --
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C.2 Administrative Tasks 

Table C.2: User 1 - Francois Scheffer 

Stronglyi 
~------ ---------1 -~--

Stro-ngly -

disagree agree 
1 I 2 ! 3 4 5 

'-Tf think til-at I would like to use this system 
~-- --+ --~---- ----1-------

I 

1 ifrequently i x 

i 
I 

i r 
2 I found the system unnecessarily complex x 

---- -----~ ---c--- ---

3; I thought the system was easy to use 

I 
x 

! 
: I think that I would need the support of a 
Itechnical person to be able to use this I I 

, ! I , , x - 41 system 
i I found the various functio-ns in this system 

---~--- ~-- -+-- c---------

L_51~'vHre well integrated___:-----
I I thought there was too much inconsistency 

6, in this system 
: I would imagine that most people would 

7 i learn to uSBlhis system very quickly 
r 

i 
81 found the system very cumbersome to use 
9· I felt very confident using the system 
--I needed to learn a lot a/things before I 

1O! could get going with this system 

Table C.2: User 2 - Lize Grobler 

r II think that I would like to-use this system 
1 ! frequently 

2 i I found the system unnecessarily complex 
311 thought the-system was easy to use 

! I think that I would need the support of a 
technical person to be able to use this 

4·system 
~ II found the various functionslrlthis system­

?;""ere well integrated_----:---c-_----; 
I thought there was too much inconsistency 

6 i in this system 
II would imagine that most people would 

, 7_ ~ learn to use this system veI'i quickly __ I -
8' I found the system very cumbersome to use 
911 felt very confident using the system 

1- -', needed to learn a lot of things before I 
110. could get going with this system 

------

x 

t-

Strongly 
disagree 

1 
---------1 

x 

x 

---I 

x 
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x 

x 
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Strongly 
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x 
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Table C.2: User 3 - Dulcie Danzfuss 
---------- ---,-------- ; --- -

'StrongV--Strongly , 

disagree i agree 
1 2 3 4 5 

I 
-- ------ -----r------- - ------------

,I think that I would like to use this system 
, 

1 i frequently x ~ 

i 

I x , 211 found the system unnecessarily complex -+-- .-------

3:1 thought the system was easy to use x I 
'I think that I would need the support of a 
technical person to be able to use this 

! 4,system x 
i I found the various functions in this system 

-- ----1--- j----- c-----
, 

51 were well integrated u .• __ 
, i x - ------ ---- -~. ----- t------

, I thought there was too much inconsistency 
, 61 in this system x I j 

I II would imagine that most people would i 

7 learn to use this system very quic~I}' __ x 
I 

I 
~- -----------t--------- -- --- -----

, , i , 
I 81 found the system very cumbersome to use I x I 

1-9 I felt very confident using the !>ystem x ' I 
- ---+- ----t---- ---

I needed to learn a lot of things before I , 

10 I could get going with this system I x 
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C.3 Technical Assessment 

Table C.3: User 1 - Francois Scheffer 

: I think that I would like to use this system 
1 jfrequently 

I 

I I 

I 2 -I found the systElI'll unnecessarily complex 

I 

I 3 I thought the system was easy to use 
! I think that I would need the support of a 
I 'technical person to be able to use this 

4isystem 
~-- -! I found the various functions in this SYstem 
, 51 were well integrated 
I ! I thought there was too much inconsistency 

~~Jtlis.s.Y~tem_ __ _ 

I I would imagine that most people would 
L_lllE!i1rn to us~this system very quickly __ 

8 i I found the system very cumbersome to use 
f_9~1 !Ellt very confident using the system 
I i I needed to learn a lot of things before I 
110! could get going with this system 

Table C.3: User 2 - Lize Grobler 

Strongly r---- -1----- I Strongly 

disagree L---- t- _____ ; _ agree 
1 __ ~ __ 2 I 3 --t--4-- _5 __ 

c--- --

x 

i 

---t---

, 

I 

1 x 

i x --- c------
I 

_-1_x ___ _ __ 
i 
I 
I 

i X +------

I 
I --r--

x 

x 
- -----I---~: -------

x 
x ------.- ----~-- --- c--------- -

x 

Strongly I Strongly 

I think that I would like to useth-is-s-y-,t,m- ~,ag;"t ,----~--3 
1 i frequently 

_~ ______ a9re~ 
4 5 

x 

I 2 i I found the system unn_ec_es~?rily complex_ 

3 I thought the system was easy ~o usEl.. __ _ 
, I think that I would need the support of a 
jtechnical person to be able to use this 

:-3~.Y~tEl~ __ _ 
-I' i I found the various functions in this system 

5' were well integrated 
'I thought there was too much inconsistency 

__ ~ this system _______ _ 

: I would imagine that most people would 
7 -learn to use this system very quickly _ 

I~ I 8 I found the system very cumbersome to use 
I 9 I I felt very confident using the system 
" -11 needed to learn a lot of things before I 
: 1olcould get going with this system 

x 
-- ---

-- ----- ------

x 

x 
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Table C.3: User 3 - Dulcie Danzfuss 
Strongly 
disagree 

-~ -----

I think that I would like t o use this 
1 system frequently 

-- --

I found the system unne cessarily 
2 complex - -

3 I thought the system wa ~ easy to use 
the support of a 
ble to use this 

I think that I would need 
technical person to be a 

4 system 
I found the various func 

5 system were well integr 
I thought there was too 

t~io-ns in thIS -­

ated 
much 

1 2 3 

x 

x 

x 
------

Strongly 
agree 

4 5 

x 

x 

! 6 inconsistency in this sys tem x 
-~­i 

I would imagine that mo st people would 
very quickly 
cumbersome to 

7 learn to use this system 
I found the system very 

8 use 
_Q l feltv_ery confident usin g the sy?le_m 

I needed to learn a lot 0 f things before I I 
x 

~-+--

x 
----- -----------

x 

10 could get going with thi ssyst~I!l ______ ~ ___ _ x 

Table C.3: User 4 - Johann Combrink 

Strongly i-
disagr~e j _____ _ 

~~----I 

Strongly 
_ _________ agre~ __ 

1 __ ~_ 345 
-c-~~~------c-c--~- -- ~ 

i I think that I would like to use this system 
: 1! frequently x 

I 2! I found the system unnece~sarilycomplex ___ -1f ________ -t __ t ----t---- - - ~ ~ 

~~ thought the system was easy to use 
i I think that I would need the support of a 
I technical person to be able to use this 

4' system~ c----c-----c---c--c~--c--c---;1 foul1d the various functions in this system 
51 were well integrated 

, I thought there was too much inconsistency 
6 in this system 

i I would imagine that most people would 
~~i learn t()~~e t~is system very quickly_ _ _ _ 

I 8 I found the system very cumbersome to use 
9;1 felt very confident using the system 

II needed to learn a lot of things before I 
10lcould get going with this system 

C.4 Strategic Monitoring 

i i 
! , 

-+----1 
! , 

x 
---

! : 

x -+----- i 

x 

X ---t-----

x 

l----~-, ---- --------~ 

I x 1 
I I T------ __ -+-_x __ _ 

x 
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Table C.4: User 1 - Francois Scheffer 

i

l I think that I would like to use this system 
1 ,frequently 

Strongly 
disagree 

_________ L-

x 

-1-- --I Strongly 

i I agree 

! ! 

, ~ i : :~~:~~~~h:y:~::~n;:~::~~~; ~~:Plex -------1 -____ -_ ,I ------+----~,II' _______ x:- -------i 'I think that I would need the support of a 
I technical person to be able to use this 

,f 4, system -- --~--:-;-~-c-----j--
I II found the various functions in this system ,I i 

, 51 were well integrated , 
c------trtiiought there was too much in-c--o-n-sc-is-C-te-n-c-y-+----- -- t -----~-- I 

, 6[in this system 

x 
---------

x 
: I would imagine that most people would 

7 learn to use this system very quic~ly' 
------t----

8, I found the system very cumbersome to use 
9 i I felt very confident using the syste l11 ______ _ 

! : I needed to learn a lot of things before I 
, 10 I could get going with this system 

Table C.4: User 2 - Lize Grobler 

I Strongly 
disagree 

- ------1 
! 

x 

x 

Strongly 
agree 

~-~-c-- ---- - ----~------ ---

i ' I think that I would like to use this system 
I 1 frequently 

5 2 1 __ 3 __ 4 

I 

; 2 i I found the system.tJnnecessarily complex 
, 3! I thought the system was easy to use --

x 

I 

II think that I would need the support of a 
technical person to be able to use this 

4;system x 
II found the various functions in thIS system - -----------

,_.§JY"~e well integrated __ ____ ____________ + 

6 In this system 
, I would imagine that most people would , 

x 

I I

, 'I thought there was too much inconsistency 

! I learn to use this system very quick~ ____ _ 

I 

-----1 
i 8: I found the system very cumbersome to use x 
f 91 felt very confident using the system 
I I needed to learn a 10CoI things before 1---
10 i could get going with this system x 
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Table C.4: User 3 - Dulcie Danzfuss 

r

,---:Tthink that I would like to use this system 
1 frequently 

, , 

L-~I found the system unnecessarily complex 
'I 311 thought the system was easy to use 

; I think that I would need the support of a 
technical person to be able to use this 

, 4isystem 

Strongly -T­
disagree 

1 ! 

~--------

I 

~---~, ~-- ~-~---T- ---

, 1 
2 

I 

3 I 4 
---+---------

I x 

Strongly 
agree 

5 

x 
----;-I-~-x -t--------t-

I 

~und the various functions (n this system 
~~----

~ __ x __ , 

• 51 were well integrated 

I 

! I thought there was too much incons-'is--:t-e-nc-y---t----~-~-
6 in this system 

i , I would imagine that most people would 
71 learn to use this system very quickly ~_ 

I 
i 

81 I found the system very cumbersome to use 

-----~,---

9' I felt very confident using the system - ~ ~~ . --- -t----~-~--

I needed to learn a lot of things before I 
I 10 I could get going with this system 
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