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20 Managing and planning
Australia’s urban future

20.1 Overview

Content to come

20.1.1 Introduction

Green walls of an ‘eco office’
We often hear the word sustainable, but what
does it mean? Sustainability means meeting
our own current needs while still ensuring that
future generations can do the same. To make
this happen, human and natural systems must
work together without depleting our resources.
Ultimately, sustainability is about improving the
quality of life for all — socially, economically
and environmentally — both now and in the
future. In the words of HRH The Prince of
Wales, ‘Remember, our children and our
grandchildren will ask not what our generation
said, but what they did’.

Video eLesson Sustainable cities (eles-xxxx)

LEARNING SEQUENCE
20.1 Overview
20.2 Characteristics of sustainable cities
20.3 Sustainability of growing urban communities
20.4 SkillBuilder: Reading and describing basic choropleth maps
20.5 Managing our suburbs
20.6 Managing traffic
20.7 SkillBuilder: Drawing a line graph using Excel
20.8 Sustainable cities
20.9 Planning for a sustainable and liveable future

20.10 Thinking Big research project <title to come>
20.11 Review

To access a pre-test and starter questions and receive immediate, corrective feedback and sample responses
to every question, select your learnON format at www.jacplus.com.au.
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20.2 Characteristics of sustainable cities
20.2.1 A common purpose

FIGURE 1 Melbourne, Victoria. Planning for sustainable
use of Australian urban areas requires an understanding of
scale.

Our cities are facing an important challenge.
Some predict that Australia’s population
will reach 45 million by 2050. If this is the
case, then our cities must change and adapt to
become more efficient in order to maintain or
improve our current quality of life. How will
we cope with a growing population?

Sustainable communities share a common
purpose of building places where people
enjoy good health and a high quality of life.
A sustainable community can thrive without
damaging the land, water, air, natural and
cultural resources that support them, and
ensures that future generations have the chance
to do the same. The basic infrastructure
should be designed to minimise consumption,
waste, pollution and the production of
greenhouse gases. Sustainable urban areas
strike a delicate but achievable balance between the economic, environmental and social factors.

A sustainable city is one that has a small ecological footprint. The ecological footprint of a city is the
surface area required to supply a city with food and other resources and to absorb its wastes. At the same
time, a sustainable city is improving its quality of life in health, housing, work opportunities and liveability.

We can address the challenges and opportunities for sustainable communities at two different scales:
neighbourhood and city.

Ways to improve sustainability at the neighbourhood scale:
• reducing the ecological footprint
• protecting the natural environment
• increasing community wellbeing and pride in the local area
• changing behaviour patterns by providing better local options
• encouraging compact or dense living
• providing easy access to work, play and schools.

FIGURE 2 Street art in Melbourne, Australia
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Ways to improve sustainability at the city scale:
• building strong central activities areas (either one major hub, or a number of specified activity areas)
• reducing traffic congestion
• protecting natural systems
• avoiding suburban sprawl and reducing inefficient land use
• distributing infrastructure and transport networks equally and efficiently to provide accessible, cheap

transportation options
• promoting inclusive planning and urban design
• providing better access to healthy lifestyles (e.g. cycle and walking paths)
• improving air quality and waste management
• using stormwater more efficiently
• increasing access to parks and green spaces
• reducing car dependency and increasing walkability
• promoting green space and recreational areas
• demonstrating a high mix of uses (e.g. commercial, residential and recreational).

FIGURE 3 The Melbourne skyline with the Melbourne Sports and Entertainment Precinct in the foreground

Deepen your understanding of this topic with related case studies and questions.
• Investigate additional topics > Urbanisation > Brisbane: an eco-city
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Interactivity Ecological footprint (int-3121)

Weblink Ecological footprint calculator

20.2 ACTIVITIES
1. How is an ecological footprint measured? Use the Ecological footprint calculator weblink in the Resources

tab, or a teacher recommendation, to work through the steps to determine your own ecological footprint.
Examining, analysing, interpreting

2. After using the calculator, compare your ecological footprint with those of your classmates by creating a
continuum on the board. It should start from smallest footprint (least planets consumed) to largest footprint
(most planets consumed). Discuss which areas you think contributed to the wide variety of footprints.

Comparing and contrasting
3. Consider the areas listed in which a neighbourhood can become more sustainable. Create a table and, from

your own perspective, detail the ways in which you believe your own suburb or neighbourhood is meeting
these aims. Add another column and use the internet to research how your local council is trying to make
your suburb more sustainable. Conclude by writing a few sentences to answer the following questions:
(a) Is my neighbourhood sustainable?
(b) How will liveability be improved?
(c) What needs to change in order to make it even more sustainable? Evaluating, predicting, proposing

20.2 EXERCISES
Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

20.2 Exercise 1: Check your understanding
1. GS1 Complete the following sentence: Some organisations have projected that Australia’s population will

reach _____ million by _____.
2. GS1 What are the two main aims of a sustainable community?
3. GS2 Explain the term ecological footprint in your own words.
4. GS1 What are the two scales at which we can work to improve the sustainability of our communities? What

are some of the differences between the two?
5. GS2 What might a sustainable home look like to you?

20.2 Exercise 2: Apply your understanding
1. <Content to come>

2. <Content to come>

3. <Content to come>

4. <Content to come>

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

20.3 Sustainability of growing urban communities
20.3.1 The urban explosion
In 2008, for the first time in history, the world’s urban population outnumbered its rural population. In 2019,
the world’s population exceeded 7.7 billion; it is expected to reach 9.2 billion by 2050. Where will all these
people live? What challenges will cities and communities face in trying to ensure a decent standard of living
for all of us?Pdf_Folio:4
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Global population growth will be concentrated mainly in urban areas of developing countries. It is
forecast that by 2030, 3.9 billion people will be living in cities of the developing world. The impact of
expanding urban populations will vary from country to country and could prove a great challenge if a
country is not able to produce or import sufficient food. Hunger and starvation may increase the risk of
social unrest and conflict. On the other hand, farmers can help satisfy the food needs of expanding urban
populations and provide an economic livelihood for people in the surrounding region.

One of the biggest challenges we face is ensuring that the sustainability of our economy, communities
and environment is compatible with Australia’s growing urban population (see table 1).

TABLE 1 Percentage of population residing in urban areas by country,
1950–2050

1950 1975 2000 2025 2050

Australia 77.0 85.9 87.2 90.9 92.9

Brazil 36.2 60.8 81.2 87.7 90.7

Cambodia 10.2 4.4 18.6 23.8 37.6

China 11.8 17.4 35.9 65.4 77.3

France 55.2 72.9 76.9 90.7 93.3

India 17.0 21.3 27.7 37.2 51.7

Indonesia 12.4 19.3 42.0 60.3 72.1

Japan 53.4 75.7 78.6 96.3 97.6

Papua New Guinea 1.7 11.9 13.2 15.1 26.3

United Kingdom 79.0 77.7 78.7 81.8 85.9

Source: UN Population Division 2011

20.3.2 The future for Australia
Australia’s population will continue to grow and change. In particular, it will become more urban and its
composition will age. Population increase threatens our fragile Australian environment. We continue to
witness loss of biodiversity, limits on water supply, more greenhouse gas emissions and threats to food
security. Our cities experience more traffic congestion and there are problems with housing availability
and affordability. Access to services, infrastructure and green space are limited for some people in our
communities. To handle these many challenges, we must plan effectively for an increased population by
building communities that can accommodate future changes. This will build communities in which all
Australians live and prosper.

20.3.3 The rural lifestyle
Approximately 93 per cent of Australia’s growing population will be living in urban areas by 2050 (see
table 1). However, some urban residents will make a ‘tree change’ or a ‘sea change’ and relocate to rural
areas or the coast. The population in rural communities is generally stable or decreasing, as many young
people leave in search of jobs and study opportunities. Some rural communities manage to keep their
populations stable by shifting their employment focus from manufacturing to services; by utilising better
internet connections, to allow people to work remotely from their office; or by improving public transport
links.
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FIGURE 1 Percentage of world population living in urban areas, 2017

Source: World Bank Data

FIGURE 2 Change in Australian urban and rural
populations over time
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FIGURE 3 The narrowing gap between rural and
urban populations, Afghanistan
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DISCUSS
Growing communities create growing problems. For example, social problems may include poverty, chronic
unemployment, welfare dependence, drug and alcohol abuse, crime and homelessness. Working in small
groups, brainstorm some of the impacts that growing communities may have on (a) the environment and (b)
the economy. [Critical and Creative Thinking Capability]
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20.3 EXERCISES
Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

20.3 Exercise 1: Check your understanding
1. GS1

(a) The global population is changing. Where will most of the world’s population live in the future?
(b) Is the pattern of population change the same or different in Australia?

2. <Content to come>

3. <Content to come>

4. <Content to come>

20.3 Exercise 2: Apply your understanding
1. GS5 Refer to table 1.

(a) Which countries will be the most and least urbanised in 2050?
(b) Which countries are predicted to experience the greatest percentage change in their urban population?
(c) Are there any countries that have not seen a gradual increase in their percentage of urban population

since 1950? Why might this be the case? (You may need to conduct some additional research using the
internet.)

2. GS4 Examine table 1. Create a bar graph that shows the change over time for four countries of your choice.
3. GS6 Young people leave rural areas in search of employment and education. What factors could contribute

to you leaving the area where you live?
4. GS6 In cities, we must face the challenges and opportunities of productivity, sustainability and liveability. If

we address one goal, we can have an impact, either positively or negatively, on others. This demonstrates
interconnection. For example, efficient public transport can fix congestion and improve access to jobs and
opportunity (productivity). It can also reduce greenhouse gas emissions (sustainability) and make access to
education, health and recreational facilities more affordable (liveability). Using the example of the National
Broadband Network, how might productivity, sustainability and liveability be affected? Classify the effects
you have listed as positive or negative.

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

20.4 SkillBuilder: Reading and describing basic
choropleth maps

What is a choropleth map?

FIGURE 1 Population density
in Brazil
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A choropleth map is a shaded or coloured map that shows the density or
concentration of a particular aspect of an area. The key/legend shows the
value of each shading or colouring. The darkest colours usually show the
highest concentration, and the lightest colours usually show the lowest
concentration.

Select your learnON format to access:
• an overview of the skill and its application in Geography (Tell me)
• a video and a step-by-step process to explain the skill (Show me)
• an activity and interactivity for you to practise the skill (Let me
do it)

• questions to consolidate your understanding of the skill.
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20.5 Managing our suburbs
20.5.1 Living on the edge
There is much at stake on the rural–urban fringe, with the conflict between farming and urban residential
development reaching a critical point on the outskirts of Australia’s cities. Australia is the driest inhabited
continent on Earth, and just six per cent of its total area (45 million hectares) is arable land. The areas
targeted by our state governments for residential development continue to expand. When some of our
most fertile farmland is lost to urban sprawl, we reduce our productive capacity. Is this a recipe for
sustainability?

FIGURE 1 The history of Melbourne’s urban sprawl

Source: ????

On the edge of many Australian cities,
new homes are being built as part of planned
developments on greenfield sites. These were
previously green wedges, wildlife habitats
and productive farmland on the urban fringe.
Accompanying these housing developments
are plans for kindergartens, schools, parks,
pools, cafés and shopping centres (often called
amenities and facilities).

Having an ‘affordable lifestyle’ is the main
attraction for people who purchase these brand
new homes. They like the idea of joining a
community and having the feeling of safety
in their newly established neighbourhood.

Most new houses on the rural–urban fringe
are bought by young first-home buyers,
attracted by cheaper housing and greener
surroundings. Generally the residents of these
fringe households feel that the benefits of their
location outweigh the poor public transport
provisions and long journeys to work and
activities — trips that are usually made in a car.

20.5.2 Feeding our growing cities

FIGURE 2 The battle at our urban fringe: housing or
farmland?

Market gardens have traditionally provided
much of a growing city’s food needs,
supplying produce to central fruit and
vegetable markets. These ‘urban farms’
were located on fertile land within a city’s
boundaries but close to its edge, with a water
source nearby and often on floodplains.
They have been in existence in and around
Australia’s major cities since the 1800s,
and some (such as Burnley Gardens in
Richmond, Victoria) are now listed on the
National Trust heritage garden register.

Fifty per cent of Victoria’s fresh vegetable
production still occurs in and around
Melbourne, on farms such as those at
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Werribee and Bacchus Marsh. More than 60 per cent of Sydney’s fresh produce is grown close to the city,
with the bulk of it coming from commercial gardens such as those in Bilpin, Marsden Park and Liverpool.

These farms are important because:
• they provide us with nutritious food that does not have to be transported very far
• they provide local employment
• they preserve a mix of different land uses in and around our cities.
Currently, we can obtain our food from almost anywhere because we have modern transportation (such as

trucks and planes), better storage technology (refrigeration and ripening techniques) and cheap sources (not
necessarily the closest). However, this fails to recognise that Australia’s population may double by 2050 and
food will become more scarce on a global level. The eradication of our local food providers may be at our
own peril.

Land use zoning is generally the responsibility of state planning departments but cooperation is required
by all three levels of government: local, state and federal. We need to ensure that our green wedges are
protected from becoming development corridors. The needs on both sides of the argument are valid. How
can we house a growing population and provide enough food for them? Can we do both?

DISCUSS
‘Sprawl is created by people escaping sprawl.’ Discuss this statement in small groups.

[Critical and creative thinking capability]

Interactivity The 20-minute city (int-3122)

20.5 ACTIVITIES
1. Use the internet to research some companies that sell house and land packages in Victoria. What are some

of the marketing messages that are used to sell the properties? Do you think they are able to deliver on their
promises? Evaluating, predicting, proposing

2. Many new homes on the urban fringe are built with six-star or seven-star energy efficiency. Use the internet
to help you find out what this means. Remembering and understanding

3. To deal with the demand for affordable housing in Melbourne, 12 new Melbourne suburbs were created
between 2019 and 2020. The new suburbs are Beveridge North West, Wallan South, Wallan East, Merrifield
North/Kalkallo Basin, Shenstone Park, Lindum Vale, Craigieburn West, Pakenham East, Officer South
Employment precinct, Croskell, Kororoit Part 2 and Aviators Field.
(a) Using a spatial technology tool such as Google Earth, locate these places by dropping a pin on each.
(b) Assess these locations’ access to public transport and major road infrastructure and proximity to

essential services.
(c) Using the ruler tool, calculate the approximate distance from each suburb to the Melbourne CBD.
(d) Using Google Maps, calculate the estimated commute time between each suburb and the Melbourne

CBD and Tullamarine Airport. Classifying, organising, constructing
4. Housing and agriculture demands on land are two of the biggest dilemmas of the twenty-first century. A

growing population needs to be housed, but it also needs to be fed, and the cost of relying on imported
food can be very high. Set up a debate with your classmates on the following statement: ‘Green belts close
to the city should be preserved and protected.’ The affirmative team will argue for this, while the negative
team will argue that green belts should be removed and used for new housing developments.

Evaluating, predicting, proposing
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20.5 EXERCISES
Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

20.5 Exercise 1: Check your understanding
1. GS1 List the groups involved in the conflict over our rural–urban spaces.
2. GS1 Why it is important for people to have rural spaces, such as market gardens, close to the city?
3. GS1 Why is it important for cities to have access to more land for urban development?
4. GS2 Refer to FIGURE 1. Describe how Sydney’s urban sprawl has changed in direction and pace.

20.5 Exercise 2: Apply your understanding
1. <Content to come – leave 2 lines>

2. <Content to come – leave 2 lines>

3. <Content to come – leave 2 lines>

4. <Content to come – leave 2 lines>

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

20.6 Managing traffic
20.6.1 The way forward
How did you get to school today? How long did you spend in the car? Were you stuck in a traffic jam?
Australians who live in cities are experiencing longer commuting times than ever before, and this is only
going to get worse. A growing population will mean an increase in cars — unless we start to tackle the
problem from a sustainable perspective.

Road transport is a large source of greenhouse gas emissions in Australia (18 per cent), with passenger
cars contributing more greenhouse gases than any other part of the transport sector. Some of the big issues
in improving the sustainability of our transport systems are listed below.

Improving our infrastructure
Better public transport infrastructure will help improve the sustainability of our communities. Some
cities have excellent rail systems or electrified tramways that were installed many years ago. But as cities
grow and change, costly extensions may be required. Buses are much cheaper and quicker to upgrade. In
Curitiba, Brazil, bi-articulated buses travel in dedicated bus lanes, and 70 per cent of the population uses
the service. Public transport systems are cost-effective because it costs the same to run a bus or train with
one passenger as it does with 1000 passengers. The more people who travel, the less it costs to transport
each person.

Technologically advanced transportation
Since the late twentieth century, there have been many improvements in car design, occupant safety and
fuel efficiency. In 2018, China sold over 1 million plug-in electric cars and cities such as Paris, London and
Melbourne are installing hundreds of car charging stations. Tesla motors has the largest share of the world’s
electric car market (50 per cent) but major car companies such as Volkswagen and Mercedes–Benz are
investing billions of dollars and are therefore catching up. In Adelaide, the Tindo bus is powered by solar
energy and can run for 200 kilometres between charges. More than 80 per cent of Brisbane’s bus fleet runs
on compressed natural gas (CNG) or meets the Euro V of VI diesel emissions standard.
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FIGURE 1 How Australia compares on transport
emissions

FIGURE 2 The Tindo bus in Adelaide runs on solar energy.Denser urban settlements
When an urban area is dense, the
buildings are more compact, and
more people live there. Dense urban
settlements have ‘efficiencies’
already built in. Older cities, such
as those in Europe, were established
long before the invention of motor
vehicles, meaning that they were
built for walking. The older parts of
European cities have narrow streets
and laneways, and cannot cope with
congestion. Europeans are less likely
to own cars because they live close
to their daily destinations, and this
reduces the need for cars. In New
York City, approximately 70 per cent
of people travel to work by public
transport, bicycle or foot and only about 50 per cent of families own a car. This is very different from the
American average of 8 per cent of people who travel to work by public transport.
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20.6.2 Changing our behaviour
Did you use a sustainable form of transport to get to school today? Cycling and walking are forms of mass
urban transportation. Providing safe bike paths and walking routes makes people more likely to change their
behaviours. If you have to travel by car, one way of increasing the effectiveness of each trip is car pooling.
Governments or workplaces may also provide incentives for individuals to make a more sustainable
transport choice.

FIGURE 3 Primary students catch the walking school bus.

Positive changes are happening, even if it is a little slow. The most recent figures show that
approximately 10 per cent of Melbourne commuters either rode their bicycles to work or travelled on foot.
This compares with approximately 4 per cent in 2001.

The toll we pay
Travel, particularly in our own cars, has increased at a rapid rate over the past 50 years. We have increased
our mobility, independence and opportunities, and this has transformed the way in which land is used and
people live. But as well as these benefits, car travel has created many health problems. Accidents and injury,
climate change, air, water, soil and noise pollution, reduction in social interaction, and declining physical
activity are all negative effects of car travel that take their toll on our health.

Interactivity Smog buster (int-3123)

20.6.3 Why don’t we just build more roads?
In an ideal world, a sustainable transport system would have a fast, clean, reliable and regular train service
with waiting times of no more than ten minutes, day or night. Trams and buses would link into the train
network, bringing people to the main parts of the system. Trams and buses would have priority over other
traffic and run on the weekends. Station staff would be present at all times and the services would be safe
Pdf_Folio:12
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and clean. What are some of the costs, other than
financial, of using our cars instead of public transport?

FIGURE 4 Traffic jams slow down people
and the economy.

Contrary to popular belief, building new roads and
freeways does not actually ease congestion. This is because
a new road simply becomes an opportunity for people to
make new journeys that they may not have contemplated
before; or they make the same journey more often; or they
drive instead of taking public transport; or travel longer
distances to accomplish the same task. All these things result
in increased traffic on the new road, so the road system ends
up just as congested as before. More energy and resources
are consumed, and more pollution is generated.

FIGURE 5 This cyclist in China may be
wearing a mask to reduce the effects of air
pollution.

FIGURE 6 A model for transport in a sustainable city

Public transport infrastructure should be in
place before new developments are built on
the fringe. New developments within densely
populated areas (in-fill development) can take
advantage of existing transport networks.

When people are able to ‘reclaim the streets’,
they make them safer for all community
members; for example, children feel safe
walking and cycling to school.

A 24-hour service that is safe, clean and
pleasant to use allows all workers an
opportunity to choose public transport. 
Without it, people who work a night shift
may be left with no option but to drive.

Different transport options must work
effectively with each other; that is, your
train should deliver you on time to your
connecting bus, and the tram should be
there to meet your ferry.

The transport system of a city has to
work as an integrated whole, rather than
as separate parts. Trains need to link to 
buses and cycle paths, and vice versa.

A simple and easy ticketing system
makes travelling by public transport
more attractive. If passengers are able
to save money by travelling more often
(for example, by buying a monthly ticket),
then this will act as an added incentive.

20.6.4 The benefits of an
efficient public transport
system
By shifting from car trips to public transport we
can improve our triple bottom line. In other
words, we improve economic efficiency,
help the natural environment and
do something good for society.
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However, we also know that people will not get out of their cars and use public transport until
public transport offers a high-quality, convenient and affordable service. Australia needs to make huge
improvements in service frequency, connections and coverage. This formula has worked in other cities
around the world and could work here in Australia.

Here in Australia we must look to develop Sustainaville — a community with its focus on public
transport, walking and cycling.

Weblinks Urban habitat

Crank busters

Transport urban myths

20.6 ACTIVITIES
1. What mode of transportation did you use to come to school today? How long did it take? How did your

family members travel to their place of work or their school or university today? Use an internet mapping
tool to help you work out how many kilometres your family travelled and by what means.

Classifying, organising, constructing
2. Tally the results for your class’s responses to question 1. Present the information in graph format. If possible,

compare your results with another class.
Classifying, organising, constructing

3. As a class, work out the minimum number of cars it would take to efficiently transport your entire class to
school if everyone carpooled.

Classifying, organising, constructing
4. Create a mind map of the way car travel affects your health, and then create a corresponding mind map of

the way public transport affects your health. Include as many positive and negative points as you can with a
brief explanation.

Classifying, organising, constructing
5. Download a map of your suburb and print it out. Annotate it with current public transport options, such as

trains, buses, bike paths and footpaths. Use different colours and a key to suggest improvements to existing
options in your local space.

Classifying, organising, constructing
6. There are many arguments for getting out of our cars and onto trams, trains, buses or bikes. Use the Crank

busters and Transport urban myths weblinks in the Resources tab and other resources to prepare a class
debate on one of the following topics.
• People who own cars won’t use public transport.
• Bringing back tram conductors and station staff would increase fares.
• Cars are more efficient than public transport.
• Freeways reduce traffic congestion and pollution.
You may be able to share the topics listed above among different groups and then present to the
entire class. Evaluating, predicting, proposing

7. Curitiba in Brazil has installed a very successful bus rapid transit system (BRT), which has buses running
about every 90 seconds and is used by 70 per cent of Curitiba’s residents. Conduct some internet research
using the Urban habitat weblink in the Resources tab or other sites, or view one of the many videos
available online about the BRT system. Make a list of the unique features of the BRT and include some facts
about the effect the system has had on the triple bottom line of Curitiba. How does this system compare to
those you are aware of in your local community here in Australia? Comparing and contrasting

8. What kind of public transport system would you like to use? Design your own regional public transport
option, using your local council area borders. Create a brochure showcasing the many benefits and features
of the service. Include a map that details the routes of the service, frequency of service, hours of operation
and cost. Use FIGURE 6 to assist you. Classifying, organising, constructing
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20.6 EXERCISES
Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

20.6 Exercise 1: Check your understanding
1. GS1 Which three areas does the triple bottom line concern?
2. GS1 What are some of the negative effects of car travel?
3. GS1 What is carpooling?
4. GS2 Explain why public transport systems are cost effective.

20.6 Exercise 2: Apply your understanding
1. GS3 Study FIGURE 1. Which mode of transportation contributes the most greenhouse gas emissions and

which contributes the least?
2. GS6 Consider the four areas for improvement listed in this subtopic. Which do you think will be the most

important for (a) individuals and (b) the government to focus on in the next five years?
3. GS2 The benefits of an efficient public transport system are many. If we were to discuss its impact on the

environment, we would see less air and noise pollution, conservation of green spaces (public transport uses
less space than roads), and reduced greenhouse gas emissions (GHGE). A full train produces about five
times less GHGE than the cars needed to move the same number of people. Explain how an efficient public
transport system would benefit the economy and society, following the FIGURE 6 example to assist you.

4. GS5 Study FIGURE 6. What does a public transport system need to be like in order to be a success?

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

20.7 SkillBuilder: Drawing a line graph using Excel

What is a line graph?

Production of palm oil for the top five producers (1980–2010)
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Source: Food and Agriculture Organization of the United Nations 2012
FAOSTAT, http://faostat3.fao.org/home//index.html

A line graph is a clear method of displaying
information so it can be easily understood.
Using a digital means of drawing a line
graph enables you to show multiple data
sets clearly.

Go to your learnON title to access:
• an overview of the skill and its
application in Geography
(Tell me)

• a video and a step-by-step
process to explain the skill
(Show me)

• an activity and interactivity for
you to practise the skill (Let me
do it)

• questions to consolidate your
understanding of the skill.
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20.8 Sustainable cities
20.8.1 Masdar City
It may seem a little unusual to find a place like Masdar City in the Arabian Gulf. Masdar City, in the United
Arab Emirates (UAE), was founded in 2006 to provide cutting-edge research into renewable and clean
energy technologies. In this harsh and unforgiving climate, survival is all about sustainability, and resources
must be used wisely in order to ensure a viable future.

The UAE possesses eight per cent of the world’s oil reserves. By economic standards, it is a strong and
stable country. The UAE government has recognised that, although it may have 100 years’ worth of oil
supplies left to sell to the rest of the world, it needs to ensure that, by the end of this century, its economy
does not rely on its natural resources alone.

FIGURE 1 Location map of Masdar City
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Source: Spatial Vision

The plan is for Masdar City to become a global leader in sustainability. Sustainable city-scale
technologies and systems will be tested and then shared with other cities. This approach is intended to
reduce the local and global ecological footprint of cities across the world.

It is intended for the city to have a population of 45 000 residents, and to make people, not cars, the
focus. Pedestrians are king: streets are shaded by buildings or trees, and pleasant shaded walkways
encourage walking. Masdar Plaza has 54, 30-metre-wide sunshades that open and close automatically at
dawn and dusk. All these features aim to provide the highest quality working and living experience with the
lowest possible environmental footprint.
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FIGURE 2 Masdar City: a sustainable city in the desert

Source: From The New York Times 26 September 2010 © 2010 The New York Times. All rights reserved. Used
by permission and protected by the Copyright Laws of the United States. The printing, copying, redistribution,
or retransmission of this content without express written permission is prohibited.

FIGURE 3 A newly completed courtyard in
Masdar City

Source: © Creative Commons/Jan Seifert
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20.8.2 Auroville
Auroville is a planned community in south-east India for up to 50 000 people, which has been under
development since its inception in 1968. As of 2019, more than 2700 people from over 50 nations live and
work in Auroville. It is located close to the Coromandel Coast, 10 kilometres north of Pondicherry and 150
kilometres south of Chennai (see FIGURE 4).

FIGURE 4 Location of Auroville, India
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Source: Spatial Vision

The Auroville vision

Auroville wants to be a universal town where men and women of all countries are able to live in peace and
progressive harmony above all creeds, all politics and all nationalities. The purpose of Auroville is to realise
human unity.

Source: Mirra Alfassa, the ‘Mother’ of Auroville

The grand plan for Auroville was to create two geographical regions around the Matrimandir — a
gleaming dome-shaped building that is the spiritual centre of Auroville (see FIGURE 6). The city area
contains residential houses and community centres. The planned green belt is a forest that surrounds the
city area. It has two functions: adding greenery and beauty, and as a source of food and raw materials.
Residential quarters within the city area are organised into self-contained communities with shared local
water and wastewater systems (although the entire city shares an electricity supply).
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FIGURE 5 A plan of Auroville, India

Source: © Floris Leeuwenberg/Getty Images Australia

FIGURE 6 The Matrimandir is at the centre of the Auroville spiral plan.

Source: © Aleksander Todorovic/Shutterstock
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Solar technology
• Water pumping and heating, street lighting and electricity generation all use solar power.
• A 1000-meal per day solar kitchen is powered by a solar concentrator. The design uses hundreds of

mirrors to focus sunlight onto a heat receiver. The coils around the heat receiver are filled with water
and, when the water turns to steam, it is used for cooking.

Water technology
• Waste water is treated at individual households and local communities, rather than at large sewage

treatment plants.
• Rainwater harvesting is an important source of fresh water.

Revegetation
• The site chosen for Auroville was an eroded plateau that was suffering from desertification. Two

million trees have been planted, and the area is now a green and forested landscape.

Community recycling and reuse projects
• Examples of recycling projects include the Auroville central exchange shop. Instead of dumping old

and unwanted items in the rubbish, community members are encouraged to exchange or donate these
items to the shop, since another person may find the item useful.

• Auroville has provided social and economic benefits for the surrounding villages. More than 5000
villagers are hired from nearby villages as cleaners, construction workers and maintenance workers,
and are given job training. This has increased family incomes substantially and improved the standard
of living within the communities.

Digital document Masdar City infographic (doc-11470)

Weblink Auroville

20.8 ACTIVITIES
1. Locate Abu Dhabi and your home town or city on a world map. Describe the location of each place,

including the latitude and longitude of each. Describing and explaining
2. Design your own sustainable city, using the image of Masdar City in FIGURE 2 as a guide. Ensure you

provide:
• a map of the city, noting important features
• an inset map showing potential location (country and continent, with some reference to climate)
• information on scale
• information on how the city generates its own energy sources
• a list of water efficiency measures
• descriptions of green spaces
• an outline of transport options provided to residents.
You could choose to create a model in a small group or a blueprint on paper, using ICT to assist you.

Classifying, organising, constructing
3. Conduct internet research to find out more about the solar kitchen at Auroville, or other examples around the

world. Create a diagram that shows how heat is generated by the solar bowl concentrator, which cooks the
meals in the shared kitchen. Describing and explaining

4. Use the Auroville weblink in the Resources tab to find out more about Auroville.
Examining, analysing, interpreting
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20.8 EXERCISES
Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing and
contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating, predicting,
proposing

20.8 Exercise 1: Check your understanding
1. GS1 Which countries border the United Arab Emirates?
2. GS6 In what activities might the residents of Masdar City be engaged?
3. GS6 The Arabic word masdar means ‘the source’. Why do you think the city was given this name?
4. GS3 What type of climate exists in Abu Dhabi? How does it compare with the climate of where you live?
5. GS1 What was the Auroville site like before 1968? How has the site changed over time?
6. GS2 Explain the principles behind developing the community of Auroville. Is this how most cities or

communities are planned? Why or why not?
7. GS2 Would a solar kitchen be useful in a school setting? Justify your response.

20.8 Exercise 2: Apply your understanding
1. GS6 What do you think it would be like to be a teenager living in Masdar? Would you like to live there? Why

or why not?
2. GS4 Study FIGURE 2, also available as the ‘Masdar City infographic’ resource (doc-11470) in the Resources

tab. Create a table that shows the economic, social and environmental benefits of Masdar City.
3. GS6 Masdar City was master-planned with many efficiencies built into the design. Do you think it’s easier to

design a city from scratch or to make changes to an existing city in order to make it sustainable?
4. GS3 How is the development of Auroville different from that of Masdar? Are they both trying to achieve the

same outcome? How are they each proposing to reach their goals? Use a Venn diagram to compare and
contrast.

5. GS6 Would a community like Auroville succeed here in Australia? Why or why not?

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

20.9 Planning for a sustainable and liveable future
20.9.1 Higher-density living, smaller households
Australian cities are experiencing an apartment revolution. More people are choosing to live in the centre of
cities in high-rise apartments rather than in houses on big suburban blocks. Urban life now sees families and
individuals moving to the inner city for a variety of reasons, such as seeking to make a smaller ecological
footprint, or avoiding long commutes to school, work and shops.

Australian households are changing in structure all the time, and recent data suggest the greatest increase
will be in family households, which will grow from 6.5 million in 2016 to around 9.2 million in 2041 and
will remain the most common type of household in Australia. Single-person households are projected to
rise from 2.3 million in 2016 to 3.5 million in 2041. This is due to two main factors: the ageing Australian
population, where women predominantly outlive men, and the fact that many adults are delaying marriage
and starting a family much later.

20.9.2 Going green
All housing can be designed to be sustainable. However, medium- and higher-density housing can offer
the greatest opportunity for energy savings. Buildings with shared walls and more than one storey (such as
two-storey and semi-detached homes, terraces and apartments) use less energy for heating and cooling than
single-storey detached homes.

In Australia, people have started to value being able to walk to facilities and workplaces, so our urban
centres are increasing in population density. For business and residential purposes, urban sprawl is far less
sustainable than high-rise buildings. A sustainable building may include on-site energy generation (such as
solar panels and wind turbines) and passive energy design (such as insulation), reducing the need for air-
conditioning and heating. ‘Green’ or recycled building materials can also lower the environmental costs of
construction.
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FIGURE 1 Council House 2 in Melbourne was the first Australian building to be awarded a
six-star green rating. Its features include a green roof and louvred shading system.

Green roofs and walls
Green roofs and walls have a history dating back thousands of years. People are rediscovering the benefits
of creating healthy, green buildings. A green, or living, roof is a roof surface that is planted partially or
completely with vegetation over a waterproof layer. They may be extensive, with simple ground-cover
vegetation, or intensive, with soil more than 200 millimetres deep and planted with trees. Green walls are
external or internal walls of buildings that include vegetation, either in stacked pots or in growing mats.

FIGURE 2 The Burnley Living Roof at the University of Melbourne’s Burnley Campus

FPO

Green roofs have several benefits. They:
• are aesthetically pleasing
• provide a cooling effect on local microclimate
• reduce carbon dioxide (CO2)
• reduce air pollutionPdf_Folio:22
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• provide insulation for buildings
• provide recreational space for local residents and workers
• allow for fresh food to be grown close to where it’s needed, thus reducing transport costs.

The high life
In the last century, Europe has transformed itself from a largely rural to a mostly urban continent. It is
estimated that in 2019, approximately 75 per cent of Europe’s population (550 million people) live in urban
centres of more than 5000 people. About two-thirds of energy demand is linked to urban consumption and
up to 70 per cent of CO2 emissions are generated in cities. The urban way of life is both part of the problem
and part of the solution. The density of urban areas allows for more energy-efficient forms of housing,
transport and other services. Consequently, measures to address climate change may be more efficient and
cost-effective in big, compact cities than in less densely built spaces.

20.9.3 Planning for a liveable future
Managing and planning Australia’s future urban areas will take the efforts of many. We, as citizens of
Australia and the world, must be prepared to make significant changes to the way we live if we wish
to enjoy a good quality of life in the future. Sustainability and liveability must be on the agenda for
governments, communities and individuals.

The role of governments
Governments can commit to sustainability in a number of ways. They may offer incentives such as rebates
on solar panels or water-efficient showerheads. They can fund research into sustainable technologies.
Governments can adopt strict planning regulations and well-defined urban growth boundaries. They can
have clear policies on levels of air quality, business sustainability, and the construction or retrofitting
for sustainability of ‘green’ buildings. They can develop land-use plans that encourage sustainability and
biodiversity.

FIGURE 3 In Brunswick, Victoria, an old garbage dump was converted into the Centre for Education
and Research into Environmental Strategies (CERES), comprising a community garden and resource and
environment education centre.
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The role of communities
Communities and organisations are working with governments, businesses and individuals to respond
to global challenges such as climate change. There are many measures in place to improve transport and
mobility, develop effective use of our land, and plan and develop appropriate policies.

Communities maintain and improve infrastructure and open spaces, and can help us work at the
neighbourhood level to build a more sustainable community. The Sustainable Street Approach has seen the
emergence of hundreds of Sustainable Villages around Australia. These villages are run by local residents
who work together to improve local liveability. They might establish community gardens or purchase solar
systems in bulk. Some great examples of communities working with governments to improve liveability and
sustainability are shown in FIGURES 3, 4 and 5.

FIGURE 4 Green roof design on apartment buildings in Sydney’s Pyrmont.

The role of the individual

FIGURE 5 A vertical garden disguises a
five-storey car park at Southbank, Victoria

We can all seek to enjoy a quality of life that does not
damage the environment. Although you might feel
powerless, in the next decade you will be making your
own contribution to society and thinking about what kind
of world you would like to grow old in. You will need
to consider your sustainable choices in the action areas
shown below. What is your personal sustainability plan?
Ultimately, if you want to improve your quality of life and
the environment, make your choices sustainable ones. You
could get involved by:
• riding or walking to school each day
• establishing an eco-classroom at your school
• learning more about the connections between

Aboriginal and Torres Strait Islander peoples
and their land

• installing solar hot water or solar panels at
your residence

• growing your own food.
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FIGURE 6 Action areas

Energy Aboriginal and Torres Strait Islander

knowledge 

Waste Community

Transport Sustainable purchasing

20.9 ACTIVITIES
1. Green roofs can be built anywhere. Select a rooftop on a building at your school, and create a plan for your

own green roof. To find inspiration, conduct research on successful green roofs around the world. You will
need to include a design, information on size and materials needed, and how and why it would be accessed.
Present your design using a program such as Prezi or PowerPoint. Classifying, organising, constructing

2. Using a program such as Google Earth, try to locate any green roofs in Melbourne. How many green roofs
can you find in the central business district? Comparing and contrasting

3. Use the internet to research Melbourne’s award-winning building Council House 2.
(a) What features of the building are sustainable?
(b) Would you like to work in a building like this? Why or why not?
(c) Should any of the sustainable features of this building be made mandatory for future building

developments? Explain your response.
(d) Outline any future plans for the building. Why are they being considered?

Evaluating, predicting, proposing
4. Research the ways in which your local council is working at a local level to improve sustainability. Most

councils have a section on their website dedicated to actions for sustainability. Work in a small group to
create a short presentation on the various programs at work. What kind of programs can individuals
participate in? Classifying, organising, constructing
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5. Use the internet to find out how an existing building can be made more
sustainable. Examining, analysing, interpreting

6. As you get older, your needs, wants and priorities will change. Imagine you have now completed Year 12
and are ready to move out into your first share house. In a small group (representing your new housemates),
agree on a list of 10 ways that you and your housemates could live more sustainably.

Evaluating, predicting, proposing

20.9 EXERCISES
Geographical skills key: GS1 Remembering and understanding GS2 Describing and explaining GS3 Comparing
and contrasting GS4 Classifying, organising, constructing GS5 Examining, analysing, interpreting GS6 Evaluating,
predicting, proposing

20.9 Exercise 1: Check your understanding
1. GS1 What type of dwelling is your residence?
2. GS2 Explain why the types of households are going to change in the next 20 years in Australia.
3. GS1 Who are the three key groups making our urban areas more sustainable?
4. GS1 List the benefits of green roofs.
5. GS2 Many governments offer subsidies when elements such as green roofs and solar panels are included in

building designs. Why do you think they would do that?

20.9 Exercise 2: Apply your understanding
1. GS5 How are Australian households predicted to change over the next 20 years? What type of household

do you live in?
2. GS6 As a teenager, what do you think are some of the advantages and disadvantages of living in a high-rise

or apartment building?
3. GS6 Study FIGURES 3, 4, 5 and 6.

(a) What are some ways in which governments can make changes to create a more liveable future?
(b) What are some ways in which you, as a high-school student, can make changes to create a more

liveable future?
4. GS6 Make your own personal sustainability plan, using a mind map to help categorise your ideas. Consider

how you could make changes in various areas of your life (school, home, sport, hobbies). List the actions
that you would take, and identify what the outcome would be. For example, ‘I could ride to soccer practice
after school instead of being driven’. Outcome: reduced GHGE from family car.

Try these questions in learnON for instant, corrective feedback. Go to www.jacplus.com.au.

20.10 Thinking Big research project
project title come

SCENARIO
Content to come

Select your learnON format to access:
• the full project scenario
• details of the project task
• resources to guide your project work
• an assessment rubric.Pdf_Folio:26
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projectsPLUS Thinking Big research project: <project title to come> (pro-xxxx)

20.11 Review

20.1.1 Key knowledge summary
Use this dot point summary to review the content covered in this topic.

20.11.2 Reflection
Reflect on your learning using the activities and resources provided.

eWorkbook Reflection (doc-xxxxx)

Crossword (doc-xxxxx)

Interactivity Managing and planning Australia’s urban future crossword (int-xxxx)

KEY TERMS
affordability the quality of being affordable — priced so that people can buy an item without inconvenience
bi-articulated buses an extension of an articulated bus, with three passenger sections instead of two
congestion the state of being overfilled or overcrowded
development corridors area set aside for urban growth or development
ecological footprint the amount of productive land needed on average by each person in a selected area for
food, water, transport, housing and waste management
family households two or more persons, one of whom is at least 15 years of age, who are related by blood,
marriage (registered or de facto), adoption, step-relationship or fostering
incentives something that motivates or encourages a person to do something
infrastructure the facilities, services and installations needed for a society to function, such as transportation
and communications systems, water and power lines
livelihood job or skill that supports a person’s existence, so that they can have the necessities of life
rebates a partial refund on something that has been bought or paid for
triple bottom line an accounting term for measuring the success of a city, country or organisation by the health
of its environment, its society and its economy
retrofitting adding a component or accessory to something that did not have it when it was originally built or
manufactured
urban sprawl the spreading of urban areas into surrounding rural areas to accommodate an expanding
population
viable capable of working successfully
urban relating to a city or town. The definition of an urban area varies from one country to another depending on
population size and density.
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