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Part 1: Introduction

“Transport and land use are inextricably linked. A strong
relationship exists between land use and transport whereby
transportation infrastructure attracts land use development
and, in many respects, land use development is unlocked
by the provision of high-quality, integrated transport
infrastructure and services”.

“The main objective of land use planning (SDF/IDP) is to
ensure that economic development is stimulated and that
the spatial locations of activities, people and amenities, in
turn, have a positive impact on the local, regional and
national economy. These objectives can only be achieved
with the support of transport services”
National Transport Master Plan (NATMAP) 2050 Synopsis Report
Chapter 5: Integrated Spatial Vision

Urbanization in South Africa – The Challenges

• South Africa is urbanizing rapidly: 63% of South Africans are
already living in urban areas and the statistics will rise to 71% by
2030. By 2050, 80% will be living in urban areas and this will
increase demand on basic infrastructure requirements and urban
space – also interaction between motorized and NMT modes.

• The rapidly urbanization puts pressure on adequate and effective
urban planning. The growth of cities also results in degradation of
natural habitats, changes in species composition, cities micro-
climate, energy flows and creating urban heat islands.

• There is an urgent need for effective and sustainable urban
planning and development management, supported by adequate
and up-to-date geospatial information base.

• This also points to the reduction of fossil fuel transport and the
densification/compactation of cities to accommodate all the new
migrants.

• The greening of transport (eco-mobility) is a major element to
supplement the future planning of sustainable city form in South
Africa.
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Integrated land-use and transport planning for future 
cities: The importance of active transport.

Taylor, et al  2017.https://digital-library.theiet.org/content/books/tr/pbtr006e

• Land-use-transport integration (LUTI) is concerned with the
development, management and operation of urban transport systems
that provide for sustainable outcomes for cities.

• LUTI concerned with the optimal distribution of facilities and services in
an urban area so that these are available to all of its inhabitants
minimizing adverse environmental impacts, whilst maximizing
opportunities for sustainable economic development and social
interaction.

• LUTI is a key consideration in low carbon mobility. A major means for
achieving this is through the encouragement and use of the active
transport modes walking and cycling and public transport which
generally requires substantial use of the pedestrian and cycle modes.

• The key concept behind LUTI is in fact the basic driver of urban
development: accessibility. In the planning context, accessibility is about
the effort required for people and enterprises to engage in everyday life.
Integrated planning of transport and land use can offer high levels of
accessibility based on the use of active transport.

Integrated Transport and Land Use Planning
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Part 2: Sustainable Urban Form and Transport 
Planning

Sustainable Urban Form and Transport Planning –

The challenge in South Africa

• A key issue in land use and transport planning in South Africa is to
reverse effects of previous planning processes through the use of
planning guidelines and performance criteria such as the
‘Guidelines for Human Settlement Planning and Design’ (CSIR,
2009).

• Result of improper land use planning in the past led to urban
sprawl and formlessness and land use development, which
contradicts some key principles of urban design and transport
planning.

• Consequently, especially the poor, have to commute over long
distances, many by foot or bicycle, having to cross major roads, or
use roads with no or limited NMT infrastructure, which leads to
increased risk and road casualties (worldwide phenomenon among
the poor).
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Urban Form and Transport Planning –

Some solutions

The ‘Compact City’ concept and Corridor Development
• Models strive to minimise the effects of urban sprawl by controlling the

extent of horizontal expansion.

• Aim to reduce inefficiencies and inconvenience associated with low-
density urban development through densification, corridor
development & NMT infrastructure improvements, e.g. TOD, BRT &
Gautrain stations.

• Many towns/cities in South Africa originally developed with low-
density residential and other developments around a central core of
denser economic activity.

• Residential areas devoted to housing, comprising of detached
dwelling units. Low-density residential areas, vehicular travel demand
and travel by private vehicles, lead to high levels of congestion.

Sustainable Urban Form and Transport Planning 

• What is the solution? Shift to walking, cycling and public transport

with densification/compactation and mixed land-use development

address many of these challenges.

• Some international approaches:

Transit Orientated Development - Bringing higher density homes, offices,

shops and recreational amenities closer together, walking and cycling would

become easier, public transport services more viable, and car dependence

reduced.

Compactification of Cities - Compact environments have higher

concentrations of interaction opportunities, smaller distances to them, and

the potential for increased active mode shares, leading to less transport-

related energy consumption and associated emissions.

10, 15 and 20 Minute city or neighbourhood — a type of design aimed at

reducing car dependence by enabling urban residents to walk or cycle to

essential amenities within x minutes from their home.
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Compactification of Cities
Filling in the Spaces: Compactifying Cities towards Accessibility and Active Transport 
ISPRS Int. J. Geo-Inf. 12(3), 120;March 2023 https://doi.org/10.3390/ijgi12030120

• Compactification of cities, i.e., the opposite of urban sprawl, has been 
increasingly presented in the literature as a possible solution to 
reduce the carbon footprint and promote the sustainability of current 
urban environments.

• Compact environments have higher concentrations of interaction
opportunities, smaller distances to them, and the potential for
increased active mode shares, leading to less transport-related
energy consumption and associated emissions.

• This article presents a GIS-based quantitative methodology to
estimate on how much can be gained in that respect if vacant spaces
within a city were urbanized, according to the municipal master plan,
using four indicators: accessibility, active modal share, transport
energy consumption, and a 15-minute city analysis.

• The methodology is applied to a case study, in which the city of
Coimbra, Portugal, and a compact version of itself are compared.

• Results show that compact layout improves all indicators, with
averages per inhabitant improving by 20% to 92%, depending on the
scenario assumed for cycling, and is more equitable.

Compactification of Cities (cont.)

• The 15-minute city is a contemporary holistic concept for urban
planning developed by Carlos Moreno, a modern interpretation of the
neighbourhood unit concept and the work of le Corbusier. Motivated
by chrono-urbanism, i.e., that quality of life is inversely proportional to
transportation time, it suggests an urban form that enables residents
to carry out their daily activities within distances that would not take
more than 15 min by walking or cycling.

• The aim is not to bring people to activities but rather bring activities to
people, in particularly work. It seeks to localize workplaces near
people, considering that commuting represents the main and most
inelastic of everyday trips. The 15-minute city represents a shift in
traditional urban planning, which often spatially separates city
functions of residence, work, leisure, and circulation towards local
living.

• It is argued that implementing the concept of the 15-minute city need
not imply a complete city overhaul; some urban areas might already
meet the general criteria, as studies in Barcelona, Naples, or Bogotá
evidence. Other cities such as Paris are making plans to adapt it.
Evaluating to what degree compactification can lead to a 15-minute
city becomes an indicator of whether the methodology can achieve
such objective in practice.
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Compactification of Cities – Cape Town (cont.)

• “The major social and environmental consequences that stem from
the structure and form of South African cities suggest that the
current pattern of urban development is entirely unsustainable, and
that urban compaction is an essential condition for improved urban
performance. However, compaction is not a sufficient condition-it
needs to be accompanied by substantial urban restructuring.

• Furthermore, directed residential infill, which is a primary policy
instrument for achieving greater compaction, cannot be applied
ubiquitously - it needs to be used to reinforce positive structural
change.

• The case of a recent plan for the City of Cape Town is used to
show one way in which this restructuring can be achieved and how
infilling can be directed with the greatest benefit.

• Some of the major obstacles which need to be overcome, if greater
urban compaction is to become a reality in South Africa, are
identified”.

https://www.taylorfrancis.com/chapters/edit/10.4324/9780203478622-
23/relevance-compact-city-approach-management-urban-growth-south-
african-cities-david-dewar

Sustainable Urban Transport
The implementation of sustainable urban transport require four measures
according to Omar García, Victoria University, Melbourne.
• Public transport:

High quality transport systems, including mass transit systems. Some
examples are Bus Rapid Transit (BRT),which is relatively fast and
cheap to implement and has capacity to move large numbers of
passengers; sub-way and light rail systems, are also rapid and cost-
effective, because, though it is costly to construct and to maintain, its
long term economic, social and environmental benefits are significant.

• Non-motorized transport:
Walking and cycling. Greatly promoted due to their great benefits for
transport emissions and for improved human health.

• Travel demand management:
Measures to charging reduce the demand for transport, specifically
fuel policies, road and parking pricing

• Transit Oriented Development:
Promote the urban development of higher density along mass
transport corridors.

• What are the mass transport corridors in South Africa – BRT routes,
Gautrain, commuter rail & major city bus routes?
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The Ultimate Goal - Integrated Transport and Land Use Planning

TOD/Compactification Opportunities in South Africa

BRT systems
• Buffalo City
• Cape Town
• Ekurhuleni
• eThekwini
• Johannesburg 
• Mangaung
• Nelson Mandela 
• Tshwane
• George
• Mbombela
• Msunduzi
• Polokwane
• Rustenburg

Rail network
• Gautrain
• Metrorail
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BRT NMT Catchment Areas

Densification around Gautrain stations - Rosebank, Sandton, Midrand, 

Centurion (and future stations). Need for NMT feeder  systems?
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Part 3: Transit Orientated Development 
International practice & Case studies

Transit Orientated Development - Introduction

The Seven Principles of TOD - Peter Calthorpe, an 
American planner, who coined the phrase in 1993 
1. Organize growth on a regional level to be compact and transit-

supportive.
2. Place commercial, housing, jobs, parks, and civic uses within 

walking distance of transit stops.
3. Create pedestrian-friendly street networks which directly connect 

to local destinations.
4. Provide a mix of housing types, densities, and costs.
5. Preserve sensitive habitat, riparian zones, and high quality open 

space.
6. Make public spaces the focus of building orientation and 

neighbourhood activity.
7. Encourage infill and redevelopment along transit corridors within 

existing neighbourhoods.
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Transit Orientated Development - Introduction

• TOD creates vibrant, liveable,
sustainable communities through
creation of compact, walkable,
pedestrian-oriented, mixed-use
communities centred around high
quality transport systems.

• TOD is regional planning, city
revitalization, suburban renewal,
and walkable neighbourhoods
combined.

• TOD a major solution to the
serious and growing problems of
climate change and global
energy security by creating
dense, walkable communities
that greatly reduce the need for
driving and energy consumption.

• This type of living arrangement
can reduce driving by up to 85%.

Typical Components of Transit Orientated Development

• Designed to include the easy 
use of bicycles and scooters 
as daily support transport.

• Large ride-in bicycle parking 
areas within stations.

• Bike share rental system and 
bikeway network integrated 
into stations. 

• Reduced and managed 
parking inside 10-minute 
walk circle around town 
centre / train station.

• Specialized retail at stations 
serving commuters and 
locals including cafes, 
grocery, dry cleaners.

• Walkable design with 
pedestrian as the highest 
priority.

• Train station as prominent 
feature of town centre.

• Public square fronting train 
station.

• A regional node containing a 
mixture of uses in close 
proximity (office, residential, 
retail, civic).

• High density, walkable district 
within 10-minute walk circle 
surrounding train station.

• Collector support transit 
systems including streetcar, 
light rail, and buses, etc.
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7 Benefits of TOD

• Quality Public Transport

• “Active” Transport

• Car Use Management

• Mixed-Use Neighbourhood's 
with Efficient Buildings

• Neighbourhood Centres and 
Vibrant Ground Floors

• Living Public Spaces

• Community Participation 
and Collective Identity

Arlington County, Virginia: Transit Oriented Development within 400 to 800 
m from the County's Washington DC Metro rapid transit stations, with mixed-
use development, bike sharing and walkability.

International examples of TOD
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TOD  in Arlington, Virginia

• Case study deals with a (TOD)
initiative carried out over 3
decades in a low density
commercial corridor in Arlington
County, Virginia, just outside
Washington, D.C.

• The government of Arlington
County became an early
proponent of TOD as a strategy
that could be used to retrofit the
5km long street section in order
to reverse major declines in both
population and commercial
activity.

• The way the county succeeded in
retrofitting its low density
commercial corridor, is instructive
for other jurisdictions involved in
planning for station area
development.

Further reading: 
The Arlington County Case 
Study: Rosslyn-Ballston 
Corridor. 
In: The New Transit Town: 
Best Practices in Transit-
Orientated Development
http://www.worldcat.org/title/new
-transit-town-best-practices-in-
transit-oriented-
development/oclc/188195905

Green Fields TOD Planning - Honolulu
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Green Fields TOD Planning - Honolulu

• In conjunction with the Honolulu Rail 
Transit project, the City and County of 
Honolulu is planning for transit-
oriented development (TOD) around 
the future rail transit stations.

• Neighbourhood TOD plans have been 
developed to guide new development 
and plan for orderly growth and 
improved accessibility around the 
stations. These plans are each unique 
to their context.

• The TOD Plans, and the projects that 
grew out of them, developed through 
extensive community engagement, 
including public workshops, 
stakeholder meetings, community 
surveys, business and student 
outreach, and more.

• The entire 19-mile 
system including the 
last eight miles of the 
line through the 
Honolulu city center is 
scheduled to open in 
the spring of 2031.

Further reading:
City and County of 
Honolulu
Department of Planning 
and Permitting
808.768.8012

www.honolulu.gov/tod

Honolulu Rapid Rail Network and Extensions
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Honolulu Rapid Rail Network and Extensions

HR1

Curitiba's Rapid Bus System and TOD
• Curitiba has integrated 

zoning and transport 
planning to place high-
density development 
alongside its BRT corridors. 

• The system has directed the 
growth of the city along five 
transport corridors with 
increased densities along the 
corridors. 

• In the 1970s, about 7% of 
Curitibans commuted by 
public transport. In 2006, 
almost 75% used public 
transport to get to work. This 
is equal to 23 000 
passengers per hour.
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Curitiba's Rapid Bus System and TOD

Curitiba's Rapid Bus System and TOD
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CAPE TOWN TRANSIT ORIENTED DEVELOPMENT 
STRATEGIC FRAMEWORK, 2016

Introduction:
“Transit Oriented Development (TOD) represents the intricate relationship
between “Transit” (the operational/ access imperative of an urban
environment) and “Development” (the spatial manifestation of those that
are within the urban economy). TOD is about changing, developing and
stimulating the built form of the city in such a way that the movement
patterns of people and goods are optimised to create urban efficiencies
and enable social equality and economic development”.
Strategic Intent:
“The Cape Town City Council in its unanimous approval of the Integrated
Public Transport Network (IPTN) Plan in 2014, took the decision to
investigate a TOD approach to addressing urban inefficiencies in Cape
Town through the development of a Transit Oriented Development
Comprehensive land use scenario and to use the IPTN Plan as a
“guideline for the alignment of all City plans and projects for community
development along the identified corridors”. The intent of the TOD
Strategic Framework is to establish an implementation plan for TOD to be
adopted by the City both politically and administratively”.

Virtuous Cycle of TOD
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Key transport objectives and associated land use 

interventions
Land Use InterventionsTransport Objectives

1.  Intensify and diversify urban 
development in close proximity
to public transport stations.

1. Reduce travel distances: to reduces 
the cost of commuter travel and 
improve operational viability of public 
transport 

2.  Promote an appropriate mix and 
form of residential, social and
economic activity between urban 
nodes along higher-order
public transport corridors

2. Optimise bi-directional flows.

3. Generate a greater level of seat 
renewal (balancing trip attractions and 
productions)

Cape Town Transit Orientated Development

TOD is an investment and performance driven approach for 
the City of Cape Town to deliver the following outputs:

• Increase “location efficiency” so that people can walk, cycle and 
use public transport.  This can be achieved through a 
comprehensive approach to land use density, mix and intensity, as 
well as a focus on prioritised public transport

• Boost ridership and minimize congestion thereby ensuring that the 
public transport system becomes more viable

• Provide a rich mix of housing, shopping and transportation choices
• Deliver efficiencies in urban infrastructure
• Drive down the cost of the User Access Priority for both new and 

existing residents
• Create a sense of place”.
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Transit 

Accessible 

Precincts 

(500m radius 

around rail 

and BRT 

stations) 

. 

Spatial Allocation of New Trips following Transport 

Optimisation Process
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Comprehensive TOD scenario development - Cape Town -

Increased densities along Voortrekker Road

Comprehensive TOD scenario development - Cape Town -

Increased densities along Voortrekker Road
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Need more guidance on TOD? 
 The TOD Standard (V3), a
powerful tool to shape and assess
urban development. Maximizing
benefits of public transit and non-
motorised mobility.
 Outlines eight core principles of
urban design and land use, each
supported by performance
objectives and easily measurable
indicators, or metrics.
 They promote safe, balanced and
vibrant neighbourhoods around
stations; short and well-connected
pedestrian and cycling networks;
densities for strong customer bases
for local services and public
transport; and minimal car traffic
and parking interference.

ITDP’s 8 Principles of ToD

1. Develop neighbourhoods that 
promote walking (Walk)

2. Prioritize non-motorized transport     
networks (Cycle)

3. Create dense networks of streets and 
paths (Connect)

4. Locate development near high-quality 
public transport (Transit)

5. Plan for mixed use (Mix)
6. Optimize density and transit Capacity 

(Densify)
7. Create regions with short Commutes 

(Compact)
8. Increase mobility by regulating 

parking and road use  (Shift) 
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Website for TOD Standard  - Version 3 (June 2017):

https://collaboration.worldbank.org/content/sites/collaboration-for-
development/en/groups/tod-
cop/documents.entry.html/2017/11/06/itdp_tod_standard3-kbVA.html
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