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Muse Unsustainable

• http://youtu.be/EF_xdvn52As

http://youtu.be/EF_xdvn52As


Mission
This course aims to:

•Examine the pressures 

facing cities and 

infrastructure

•Imagine the post oil 

world

•Understand clean 

disruption options and 

case studies

The achievement of sustainability will mean billions of 

dollars in products, services and technologies that barely 

exist today. Increasingly companies will be selling 

solutions to the world’s environmental problems.

Stuart Hart - Harvard Business Review on Business and 

the environment



What does Sustainability 
Mean to you? 



Defining Our Goal

ENVIRONMENT: 
OUR PLACES

FINANCIAL: 
PROJECT & 

INVESTMENT
VALUE

SOCIAL: 
OUR 

CUSTOMERS 
AND PEOPLE

ESD

Planet -
Environmental 

Outcomes

Profit $$

People -
Satisfied 

Users



SUSTAINABLE CITIES AGENDA

• Australia’s population is expected to 
rise by 60 per cent by 2050, 
reaching 35 million people. 

• Most of us – nearly 85 per cent – will 
choose to live in cities.





Background

Source: http://www.schnews.org.uk/images/568-aussie-large.jpg









Climate risk and 
Infrastructure

Above: Desalination plant at Kwinana, 

Western Australia 

Left: Photo of meltwater stream flowing 

into a large moulin on the Greenland ice 

sheet. 

http://www.farnorthscience.com/wordpress/wp-content/uploads/2007/09/greenlandiceflow.jpg


Engineering Perspective
• There is a credible % risk of climate 

change impacting during the 50-200 
year life of engineering projects. 

• Under engineering risk management 
principals the risks are high and 
foreseeable.



SUSTAINABLE CITIES AGENDA

• Australia’s population is expected to 
rise by 60 per cent by 2050, 
reaching 35 million people. 

• Most of us – nearly 85 per cent – will 
choose to live in cities.



How do we create a positive 
vision?



Who is responsible?

• The public

–Policy & Regulation?

–Voluntary measures

–NGOs

• Sustainability as a 
Business Driver

• Corporate Responsibility

• Economics & Engineering



• https://ourworldindata.org/technology-adoption

https://ourworldindata.org/technology-adoption


Business Case = winners and losers

ENVIRONMENT: 
OUR PLACES

FINANCIAL: 
PROJECT & INVESTMENT

VALUE

SOCIAL: 
OUR CUSTOMERS 

AND PEOPLE





Trends in solar
• Price was a barrier

• Prices are falling

• Acceptance is 
increasing



• https://tonyseba.com/portfolio-item/clean-disruption-of-
energy-transportation/

https://tonyseba.com/portfolio-item/clean-disruption-of-energy-transportation/


CLEAN DISRUPTION OF ENERGY & 
TRANSPORTATION

• Clean Disruption projections (based on technology cost 
curves, business model innovation as well as product 
innovation) show that by 2030:
– All new energy will be provided by solar or wind.
– All new mass-market vehicles will be electric.
– All of these vehicles will be autonomous (self-driving) or 
semi-autonomous.
–– Gasoline will be obsolete. Nuclear is already obsolete. 
Natural Gas and Coal will be obsolete.
– Up to 80% of parking spaces will not be needed.
– The concept of individual car ownership will be obsolete.
– The Car Insurance industry will be disrupted. The taxi 
industry will be obsolete



Building Industry



Burwood Brickworks: About the 
Living Building Challenge

• https://www.youtube.com/watch?v=
IUmXZNpTn0A&t=35s

• https://www.youtube.com/watch?v=
X6q01ASAX4E

https://www.youtube.com/watch?v=IUmXZNpTn0A&t=35s
https://www.youtube.com/watch?v=X6q01ASAX4E




AGIC Australian Green 
Infrastructure Council

• The IS rating scheme for infrastructure 

• Australia’s only comprehensive rating 
system for evaluating sustainability across 
design, construction and operation of 
infrastructure.

• https://www.isca.org.au/

• https://www.isca.org.au/getmedia/effcfa6
1-053a-462e-8918-
1f5af3fbef53/BusinessCaseHowTo_231610
_FINALFORPUBLISHING.aspx

https://www.isca.org.au/
https://www.isca.org.au/getmedia/effcfa61-053a-462e-8918-1f5af3fbef53/BusinessCaseHowTo_231610_FINALFORPUBLISHING.aspx










“Once we know and 

are aware, we are 

responsible for our 

action and our 

inaction. We can do 

something about it or 

ignore it. Either way, 

we are still 

responsible.” 

Jean Paul Sartre



PROJECT
http://www.heroicsustainability.com/

• Design 
Competition

• You have been 
asked to submit 
a bid to create 
a new city

• Create the 
winning bid

http://www.heroicsustainability.com/


New Sustainable City



The design must respond to United Nations 
Development Program (UNDP) Global Goals

• (http://www.undp.org/content/undp/en/home/sustainable-
development-goals.html), and focus its resources to help deliver 
on the UNDP 2030 Agenda.

• The UNDP has identified a set of approaches called 2030 
Signature Solutions:

• Keeping people out of POVERTY

• GOVERNANCE for peaceful, just, and inclusive societies

• Crisis prevention and increased RESILIENCE

• ENVIRONMENT: nature-based solutions for development

• Clean, affordable ENERGY

• Women's empowerment and GENDER equality

• Source https://www.undp.org/content/undp/en/home/about-
us.html

http://www.undp.org/content/undp/en/home/sustainable-development-goals.html
https://www.undp.org/content/undp/en/home/about-us.html


Incorporate

• Social – demographics based on 
indigenous populations, accepting 
climate refugees from inundated 
cities, islands, Perth and delta 
regions.

• Morphology – location and shape of 
the city

• Infrastructure – all infrastructure 
designed to survive a post oil world



EXAMPLES

MASDAR

Don Tan

Docklands



Masdar City – Abu Dhabi

http://upload.wikimedia.org/wikipedia/en/c/c8/Masdar_City.jpg


Masdar

• Designed by the British 
architectural firm Foster + 
Partners, 

• the city will rely entirely on solar 
energy and other renewable 
energy sources, 

• with a sustainable, zero-carbon, 
zero-waste ecology. 



Energy

• photovoltaic energy totalling 
130 MW placed in a solar power 
plant and on rooftops

• Wind farms outside the city’s 
promoter producing 20 MW

• Geothermal power

• Hydrogen power plant



• 100-megawatt, 
grid connected 
power plant will 
generate clean 
energy to power 
20,000 homes in 
the UAE

• Masdar Launches 
Shams 1 - The 
World’s Largest 
Concentrated 
Solar Power 
Plant In 
Operation

http://www.shamspower.ae/en/about-us/overview/

http://www.shamspower.ae/en/about-us/overview/


Water and waste

• A solar powered desalination plant

• 60% reduction in water demand

• 80% of water recycled “as many 
times as possible”

• Biological waste compost fertiliser

• Waste incineration as an additional 
power source

• Recycling of all other products



Masdar

http://www.youtube.c
om/watch?v=F3Wtze7
16QY – Fly through

https://www.youtube.
com/watch?v=WCKz8
ykyI2E – Fully 
Charged 2017

http://www.youtube.com/watch?v=F3Wtze716QY
https://www.youtube.com/watch?v=WCKz8ykyI2E


Week 2 - Goals

• ESD Theory

• Global Systems Thinking

• Green Buildings

• Melbourne Examples

• GBCA Framework

• Wanzhuang

• Software

http://www.youtube.com/watch?v=dBUvZDSY2D0
http://www.youtube.com/watch?v=dBUvZDSY2D0
http://www.youtube.com/watch?v=dBUvZDSY2D0
http://www.youtube.com/watch?v=dBUvZDSY2D0


Muse Unsustainable

• http://youtu.be/EF_xdvn52As

http://youtu.be/EF_xdvn52As


How do we create a positive 
vision?



Maslow Hierarchy of needs

Sustainability



  Society

Social / Human

Capital

 Natural

Capital

Social

Impact

Environmental

Impact

 Environment

 Economy

Economic

Activity

Broadening our Evaluation of the Business Case

Enhancement:

- Increased socio economic spinoff

-Environmental offsets

Management of impacts:

- Minimise the negatives

- Maximise the positives



  Society

Social / Human

Capital

 Natural

Capital

Social

Impact

Environmental

Impact

 Environment

 Economy

Economic

Activity

The needs of

people / families

Underpinned by the needs of

communities

Underpinned by the needs of life on earth

G
LO

B
A
L

R
E
G

IO
N
A
L

L
O

C
A

L

Linking our Economy with our Quality of Life



How do we create a positive 
vision?





ESD in Buildings

INDOOR

ENV QUALITY

MATERIALS

BIO

-DIVERSITY

ENERGY

WATER

WASTE

SUSTAINABLE



Docklands

• Go for a walk!

• http://www.youtube.com/watch?v=d
kHMflqpp4w

http://www.youtube.com/watch?v=dkHMflqpp4w


• The 
Gauge





Tonsley Park

• http://www.tonsley.com/

http://www.tonsley.com/


http://www.tonsley.com/tonsley__a_changing_landscape/a_significant_history

http://www.tonsley.com/tonsley__a_changing_landscape/a_significant_history






Rules and Regs

• BCA 2010

• BCA 2011

• SDAPP

• GBCA





BioRegional One Planet  
Living



Ecological FootprintingEcological Footprinting



Victoria's Ecological 
Footprint by 

consumption category

Source: http://www.epa.vic.gov.au/ecologicalfootprint/ausFootprint/



Green Star Communities

• Discussion: what is a sustainable 
community?



SUSTAINABLE CITIES AGENDA

• Australia’s population is expected to 
rise by 60 per cent by 2050, 
reaching 35 million people. 

• Most of us – nearly 85 per cent – will 
choose to live in cities.



GBCA’S NATIONAL PRINCIPLES 
FOR SUSTAINABLE COMMUNITIES 

• Create liveable communities

• Provide opportunities for economic 
prosperity

• Enhance environmental quality

• Design great places

• Promote good urban governance

• www.gbca.org.au

http://www.gbca.org.au/


Principle 1: Liveability

• Sustainable communities are 
liveable. 

• They are diverse, affordable, 
connected and Healthy; 

• They enhance social 
interaction and ownership, 
are safe and caring and 
improve people’s well-being.



Principle 2: Economic Prosperity

• Sustainable Communities 
Prosper. They Encourage 
Opportunities For 
Business Diversity, 

• Innovation and Economic 
Prosperity That Support 
Local Jobs for People in 
the Region.



Principle 3: Environmental 
Quality

• Sustainable communities respect the 
environmental systems that support 
them. 

• They protect and restore the natural 
environmental values 

• Promote infrastructure, transport and 
buildings that reduce overall 
environmental footprint. 



Principle 4: Place Making

• Sustainable communities are great 
places.  

• They are attractive, accessible and 
adaptable, 

• Have their own distinct character and 
identity 

• And evolve over time. 



Principle 5: Urban Governance

• Sustainable communities 
are characterised by good 
governance. 

• They promote strong 
partnerships to achieve a 
shared vision and 

• Deliver community 
benefit.



LETS BEGIN

• Work through the framework and 
start building the TBL skeleton of 
your city

• This is the framework in which to 
build your Urban Systems



Burwood 
Brickworks

• https://www.whitehorse.vic
.gov.au/burwood-height

• https://www.whitehorse.vic
.gov.au/sites/whitehorse.vic
.gov.au/files/assets/docum
ents/18%2036676%20%20
Endorsed%20Development
%20Plan%2C%20Volume%
202%20-
%20Ecologically%20Sustain
able%20Development%20S
trategy%2C%20Organica%
20Engineering%20-
%2016%20January%20201
8_1.pdfs

https://www.whitehorse.vic.gov.au/burwood-heights
https://www.whitehorse.vic.gov.au/sites/whitehorse.vic.gov.au/files/assets/documents/18 36676  Endorsed Development Plan%2C Volume 2 - Ecologically Sustainable Development Strategy%2C Organica Engineering - 16 January 2018_1.pdf
https://www.whitehorse.vic.gov.au/burwood-heights




Barangaroo South
• Centralised precinct services that support carbon neutrality, water 

recycling and a reduction in waste to landfill

• https://www.barangaroo.com/the-project/progress/sustainability/

https://www.barangaroo.com/the-project/progress/sustainability/


Energy and Carbon

• A carbon neutral outcome

• ‘Efficient precinct infrastructure' 
using centralised cooling plant and 
harbour heat rejection 

• Onsite photovoltaic (solar) power 
generation large enough to supply 
the public domain and blackwater
(waste water & sewerage) treatment 
system 



Water Recycling

• Having the capacity to export more 
water for re-use than potable water 
consumed on site via on-site waste 
water treatment and water recycling 

• 100% treatment of storm water 
catchment 

• http://www.barangaroosouth.com.au
/Watch-Barangaroo-South-
Film/default.aspx

http://www.barangaroosouth.com.au/Watch-Barangaroo-South-Film/default.aspx


Transport

• A new transport connection point for 
the CBD with provision for ferries, 
bus, cycle and potential light rail 

• Real-time commuter updates Vehicle 
sharing, and electric car-enabled 

• Safe, low-speed onsite environment





HEALTHY BUILDINGS

• World-leading 6-Star Green Star 
Office Design 

• Abundant daylight and fresh air 
access 

• Tuned to Sydney’s climate and 
connected to the outdoors 

• Significant use of sustainable 
materials – recycled content and low 
emissions



Materials Impacts
• OPC produces

13% of Global Emissions

• Geopolymers can reduce 

emissions by up to 90%





Geopolymer concrete



Geopolymer Cements

• Re-pioneered by Prof Joseph Davidovits (France)

• Developed in Aust by Prof Jannie van Deventer, 
Chem Eng faculty - Melb Uni





300 tonne crane



Colossus of 
Memnon

• blocks of 
quartzite 
sandstone –
hardest known 
rock

• 19.5 m (60 ft) 
in height and 
weigh an 
estimated 1000 
tons each

• transported 
675 km 
(420 mi) 
overland to 
Thebes?













Suspended Slab



UQ’s Global Change 
Institute

https://www.youtube.c

om/watch?v=00d8pK

uP4N4

https://www.youtube.com/watch?v=00d8pKuP4N4


• 6 Star Green Star rated 
building

• 2 Innovation points for 
geopolymer concrete

• Earth Friendly Concrete 
(EFC) is the Wagners brand 
name for geopolymer 
concrete

• Geopolymers sold in 
Melbourne as 
e-crete by Zeobond 

UQ’s Global Change 
Institute



How we are doing it



Whyalla steelworks owner Sanjeev 
Gupta buys majority stake in 
renewable firm Zen Energy



W3



Wanzhuang Eco-City

• Wanzhuang is an eco-city 
development with the focus 
on agriculture as a starting 
point.

• accommodate a projected 
population of approximately 
400,000 by 2025



• Agricultural land is rapidly 
disappearing in China following rapid 
urbanisation and desertification

• Aims to preserve utilise and enhance 
the local knowledge and farming 
skills

• 80km2 site includes several existing 
villages

Wanzhuang Eco-City



Population 

Growth
• World Population 

Yesterday 
6,809,211,335

• On new years 
day 2010

6,793,593,686

http://blog.newsok.com/nerdage/files/2009/03/captain-planet.jpg


• A best practice, evidence-based 
sustainability appraisal process was 
used throughout all stages of the 
project to integrate:

–urban design, landscape, agricultural, 
economic development, cultural, 
sustainable resettlement, transport, 
logistics, energy, water, waste and 
resources, environmental, and 
commercial framework strategies.

Wanzhuang Eco-City



Resources

• http://money.cnn.com/video/news/2
008/06/30/news.ecocity.06302008.c
nnmoney/

Go Surfing!

• http://www.arup.com/Projects/Wanz
huang_Eco-city.aspx

• http://ecocity.wordpress.com/ecocity
projects/

http://money.cnn.com/video/news/2008/06/30/news.ecocity.06302008.cnnmoney/
http://www.arup.com/Projects/Wanzhuang_Eco-city.aspx
http://ecocity.wordpress.com/ecocityprojects/




This Weeks Software
• Google Earth

– http://earth.google.com/intl/en/

– http://sketchup.google.com/yourworldin3d/ind
ex.html

• Google Sketch-up

– http://sketchup.google.com/intl/en/

– http://sketchup.google.com/intl/en/training/vi
deos/gsuge.html

• Ret Screen www.retscreen.net

– http://www.retscreen.net/ang/video.php

http://earth.google.com/intl/en/
http://sketchup.google.com/yourworldin3d/index.html
http://sketchup.google.com/intl/en/
http://sketchup.google.com/intl/en/training/videos/gsuge.html
http://www.retscreen.net/
http://www.retscreen.net/ang/video.php


Speed Reading and 

Memory

Do you know your 
reading speed?

WAIT....



Speed Reading and 

Memory

What have you been 
taught, believed or 

assumed?• Delusions?  Or reality?

The Sustainable Energy Authority is seeking project proposals from 

businesses looking to become leaders by improving their 

productivity through new and innovative applications of energy 

efficient technologies. 



Speed Reading and 

Memory

Eyes



Speed Reading and 

Memory

Your Eyes



Speed Reading and 

Memory

Do you know your reading 

speed?

WAIT....



Speed Reading and 

Memory

Peripheral Vision



Speed Reading and Memory

Speed Reading

• Use a guide

• To speed up reading, speed 
up the guide

• Run guide over middle 2/3 of 
page only

 Comprehension?!

 How did it feel?

 What did you notice?



Speed Reading and 

Memory

Do you know your reading 

speed?

WAIT....



Speed Reading and Memory

Memory and Forgetting



Speed Reading and Memory

Preview + Review



Speed Reading and 

Memory

The major difference between forgetting 
and remembering!

WITHOUT REVIEW 

• Waste time & Waste 
resources

• Doubt, blame, loss of 
confidence

• Downhill memory spiral

WITH PREVIEW & REVIEW 

• Accelerates baseline reading 
speed

• ...an investment of 5-15 
minutes at a time (45 
minutes over 3 months) 

CON$IDER THE CON$EQUENCE$!



Speed Reading and 

Memory

Relativistic Reading



Speed Reading and 

Memory

Do you know your reading 

speed?

WAIT....



Speed Reading and 

Memory

Finally

• Mark on your graph.

• Compare your speed now.

Congratulations!

www.Buzan.com.au

http://www.buzan.com.au/


www.HeroicSustainability.com

Heroic 
Sustainability

Activism

Sustainable 
Development

Environmental 
Management

Dual Track 1 
– Reality Focus

Incremental

Dual Track 2 
– Visionary 

Transformation

http://www.heroicsustainability.com/


Week 3

• More Examples

• Energy politics and technology

• Green Wash

• Environmental Management vs 
sustainability



Muse Unsustainable

• http://youtu.be/EF_xdvn52As

http://youtu.be/EF_xdvn52As


The Climate Change Wars

http://www.heraldsun.com.au/news/photo-gallery/gallery-e6frf94x-1225837692013?page=106
http://www.theage.com.au/photogallery/victoria/wild-weather-hits-melbourne/20100306-pph5.html?selectedImage=6




• https://www.youtube.com/watch?v=6a3g
8pFc0rg

https://www.youtube.com/watch?v=6a3g8pFc0rg
http://en.wikipedia.org/wiki/File:RedpillMatrix.png


Sea Levels



Greenhouse Trajectories - IPCC

Source: www.grida.no/climate/

UN Environment Programme

380ppm
IPCC, 2007



What is happening?



Rainfall vs Temperature



Extreme Weather

http://www.heraldsun.com.au/news/photo-gallery/gallery-e6frf94x-1225837692013?page=78
http://www.theage.com.au/photogallery/victoria/wild-weather-hits-melbourne/20100306-pph5.html?selectedImage=6
http://www.theage.com.au/photogallery/victoria/wild-weather-hits-melbourne/20100306-pph5.html?selectedImage=5
http://www.heraldsun.com.au/news/photo-gallery/gallery-e6frf94x-1225837692013?page=23






Climate Science

• Energy

• http://www.youtube.com/watch?v=f
WInyaMWBY8

http://www.youtube.com/watch?v=fWInyaMWBY8


Feedback  - The Ugly
–Tipping Points

• Albedo Flip

• Methane 
Hydrates

• Forest 
Megafires

• Ocean 
Acidification

• Permafrost



Methane Hydrates

//upload.wikimedia.org/wikipedia/commons/b/b6/Airs_methane_2006_2009_359hpa.png


• A Farewell to Ice: A Report from the Arctic by Peter 
Wadhams

• https://www.amazon.com/Farewell-Ice-Report-Arctic-
ebook/dp/B01GT1YT0A/ref=tmm_kin_swatch_0?_encoding
=UTF8&qid=&sr= 

https://www.amazon.com/Farewell-Ice-Report-Arctic-ebook/dp/B01GT1YT0A/ref=tmm_kin_swatch_0?_encoding=UTF8&qid=&sr








Peak Oil



Oil & extinction

• https://www.youtube.com/watch?v=
gPq9YAg9mfc

https://www.youtube.com/watch?v=gPq9YAg9mfc


What we thought



What’s happening

2022!



Jet Stream

• http://www.youtube.com/watch?v=3
7wcfLeZ9u8

http://www.youtube.com/watch?v=37wcfLeZ9u8


earthquakes by year, 
magnitude 6+ total strength







Tree Planting

• https://www.youtube.com/watch?tim
e_continue=4&v=xVs1ULvsXKM&feat
ure=emb_title

https://www.youtube.com/watch?time_continue=4&v=xVs1ULvsXKM&feature=emb_title


Forestry

• https://www.greenuptocooldown.co
m/

• https://www.wwf.org.uk/what-we-
do/projects/trillion-trees

• https://www.1t.org/

• https://www.trilliontrees.org/

• https://www.plant-for-the-
planet.org/en/home

https://www.greenuptocooldown.com/
https://www.wwf.org.uk/what-we-do/projects/trillion-trees
https://www.1t.org/
https://www.trilliontrees.org/
https://www.plant-for-the-planet.org/en/home




• 100-megawatt, 
grid connected 
power plant will 
generate clean 
energy to power 
20,000 homes in 
the UAE

• Masdar Launches 
Shams 1 - The 
World’s Largest 
Concentrated 
Solar Power 
Plant In 
Operation

http://www.shamspower.ae/en/about-us/overview/

http://www.shamspower.ae/en/about-us/overview/




Bill Gates on energy: 
Innovating to zero!

http://www.youtube.com/wat
ch?v=JaF-fq2Zn7I

http://www.youtube.com/watch?v=JaF-fq2Zn7I


320MW of large-scale solar 
farms near Mildura in 2017

• The three roughly 100MW grid-
connected solar farms are being built 
by Australian company Overland Sun 
Farming

• ~125,000 

homes

• + Tram 

Network (35MW)



Kinetic energy storage



Community Solar

• 520kW system 
https://vimeo.com/105124570

• 1 kW Shares bought by local 
community

• Profits shared with shareholders

• Crowd sourced funding model

• Collaborative consumption model

• Returns of around 5 per cent per annum

https://vimeo.com/105124570


Other horizon urban systems



Wanzhuang Eco-City

• Wanzhuang is an eco-city 
development with the focus 
on agriculture as a starting 
point.

• accommodate a projected 
population of approximately 
400,000 by 2025



• Agricultural land is rapidly 
disappearing in China following rapid 
urbanisation and desertification

• Aims to preserve utilise and enhance 
the local knowledge and farming 
skills

• 80km2 site includes several existing 
villages

Wanzhuang Eco-City



Population 

Growth
• World Population 

Yesterday 
6,809,211,335

• On new years 
day 2010

6,793,593,686

http://blog.newsok.com/nerdage/files/2009/03/captain-planet.jpg


• A best practice, evidence-based 
sustainability appraisal process was 
used throughout all stages of the 
project to integrate:

–urban design, landscape, agricultural, 
economic development, cultural, 
sustainable resettlement, transport, 
logistics, energy, water, waste and 
resources, environmental, and 
commercial framework strategies.

Wanzhuang Eco-City



Resources

• http://money.cnn.com/video/news/2
008/06/30/news.ecocity.06302008.c
nnmoney/

Go Surfing!

• http://www.arup.com/Projects/Wanz
huang_Eco-city.aspx

• http://ecocity.wordpress.com/ecocity
projects/

http://money.cnn.com/video/news/2008/06/30/news.ecocity.06302008.cnnmoney/
http://www.arup.com/Projects/Wanzhuang_Eco-city.aspx
http://ecocity.wordpress.com/ecocityprojects/




This Weeks Software
• Google Earth

– http://earth.google.com/intl/en/

– http://sketchup.google.com/yourworldin3d/ind
ex.html

• Google Sketch-up

– http://sketchup.google.com/intl/en/

– http://sketchup.google.com/intl/en/training/vi
deos/gsuge.html

• Ret Screen www.retscreen.net

– http://www.retscreen.net/ang/video.php

http://earth.google.com/intl/en/
http://sketchup.google.com/yourworldin3d/index.html
http://sketchup.google.com/intl/en/
http://sketchup.google.com/intl/en/training/videos/gsuge.html
http://www.retscreen.net/
http://www.retscreen.net/ang/video.php


Hydrogen reticulation?

• Remove carbon 
from methane 
in the gas grid

• Use the carbon 
to create 
building 
products or 
biofuels



Systems Integration





Lot Orientation

Sunshine

•East-West orientated lots 
generally have more 
North Facing roof areas.

Sunshine

•North-South orientated 
lots generally have less 
North Facing roof areas.





Towards Zero Carbon 
Homes 

• 75 % of the energy 
used in homes can 
be  reduced with 8-
star house design, 
the best available 
technology and 
highest efficiency 
appliances.

Source: CSIRO Zero Emissions 
House Project.

Source: Report prepared by Green Spark Consulting for Environment 

Victoria, ATA, ACF, MEFL & FoE



CO2 Heat Pumps





Homer Energy

• Power sources:
solar photovoltaic (PV)

• wind turbine

• run-of-river hydro power

• biomass power

• generator: diesel, 
gasoline, biogas, 
alternative and custom 
fuels, cofired

• electric utility grid

• microturbine

• fuel cell

• Storage:
flywheels

• battery bank

• flow batteries

• hydrogen

• Loads:
daily profiles with 
seasonal variation

• deferrable (water 
pumping, refrigeration)

• thermal (space heating, 
crop drying)

• efficiency measures







The 7 statements of 
success!



Population 

Growth

• World Population 
2017

• 7,487,776,182 
http://www.world
ometers.info/

http://www.worldometers.info/
http://blog.newsok.com/nerdage/files/2009/03/captain-planet.jpg


Winning



Ordinary Heroism

Lazy

Masses

Ordinary

Heroism

Corporate

Villain

Super

Hero

Heroic 

– Doing Good

Extraordinary

Not Heroic

– (Maybe) 

doing bad

Ordinary

Cultural
Norms

Empowering
Mythology



www.HeroicSustainability.com

Heroic 
Sustainability

Activism

Sustainable 
Development

Environmental 
Management

Dual Track 1 
– Reality Focus

Incremental

Dual Track 2 
– Visionary 

Transformation

http://www.heroicsustainability.com/


Ordinary Hero Design
Experiment #1: You are designing 
the ordinary hero of __ __       __

_. This ordinary hero has 
secret strengths that make it 
possible to overcome the things 
that frustrate ___________ like 
you and me. What secret weapons 
would you give this ordinary hero?



The goals are big and bold and Mirvac 
knows it. Sustainability Group General 
Manager, Paul Edwards, said "The plan 
is an ambitious one which will push the 
boundaries and ensure every change 

counts."

• http://www.gbca.org.au/news/gbca-
news/this-changes-
everything/35308.htm

http://www.gbca.org.au/news/gbca-news/this-changes-everything/35308.htm




• Re-imagining Resources - to be net positive by 2030. To Mirvac 
net positive means generating more water and energy 
than consumed and finding ways to capture and reduce waste 
beyond what is created.

• Shaping the Future of Place - to create a framework for the 
future of place by 2015. To Mirvac place means residences, 
communities, parklands, retail precincts, office buildings and 
industrial properties. The places we live, work shop and play.

• Smarter Thinking - to create the first smart portfolio by 2020. 
To Mirvac a smart asset is one designed to improve its own 
performance and ease of operation over its lifecycle.

• Enriching Communities - to demonstrate community 
investment within and beyond our boundaries by 2018. To Mirvac 
community investment means activities which enhance the health 
and wellbeing within a community as well as strengthen social 
inclusion.

Change before you have to.

- Jack Welch





http://www.unhabitat.org

http://www.unhabitat.org/


http://ecodistricts.org/

http://ecodistricts.org/

