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It helps to have good friends...
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“We don’t need that energy 
efficiency stuff in our building 
design, because electricity is so 

cheap here…”

A CEO’s statement to me:

How would you respond?
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818m
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818m,
WHY?
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Magnificent
engineering 
structure?

OR

Friday, 3 December 2010



Visual amenity degraded in the name 
of economic efficiency & progress....
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“Any intelligent fool can make 
things bigger, more complex, 

and more violent.

It takes a touch of genius -- 
and a lot of courage -- to 

move in the opposite 
direction.”

Albert Einstein
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Our Residential Environment

1800 to early 1900s Today
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Impact Disclosure?

In flight biscuit pack - $2.50 UHT Milk - $2.00
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Impact Disclosure?

Muffin mix - $3.50 Even in 12 languages……..
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Impact Disclosure?

Buildings for 1000s of people - cost: $1,000m +      Disclosure: Nothing!
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Impact Disclosure?

Rating tools are assisting

Green Star,   NABERS

Some 
change.
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“Green Star” Rating
Green Star - Office Design 
evaluates the environmental 
potential of the design of 
commercial office buildings
(base building construction or 
refurbishment).

Green Buildings Council of Australia

Green Star - Office as Built 
assesses the same design initiatives 
as Green Star - Office Design but the 
validation documentation differs in 
that it is retrospective and therefore 
evaluates those initiatives that are 
relevant to the construction of the 
building and are the responsibility of 
the contractor.
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§ Provided market recognition and a competitive advantage 
for low greenhouse emitters and energy efficient buildings;

§ Encouraged best practice in the design, operation and 
maintenance of commercial buildings to minimise 
greenhouse emissions

Administered nationally by NSW and locally by state greenhouse agencies, the ABGR scheme 
rates buildings from one to five stars with five stars representing exceptional greenhouse 
performance.

Key features of ABGR:
• It’s voluntary – a rating can be initiated by a building owner, manager or tenant;
• It rates a building according to its actual performance, using 12 months’ energy 

data;
• It can be used for the base building (central services), whole building or individual 

tenancies;
• It allows developers to “badge” the greenhouse performance of their new office 

development from the outset on the proviso that DEUS will rate its actual 
operational performance and advise the tenants;

• It’s available now for all Australian office buildings.

NOW NABERS Energy
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NABERS is a performance-based rating 
system that measures an existing 
building's overall environmental 
performance during operation.

National Australian Built Environment Rating System

NABERS - developed by Commonwealth, commercialised by NSW DECCW

NABERS rates a building on the basis of its 
measured operational impacts
(energy, refrigerants (greenhouse and ozone depletion potential), water, storm-
water runoff and pollution, sewage, landscape diversity, transport, indoor air 
quality, occupant satisfaction, waste and toxic materials, etc).
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Enviro-development
Enviro-development is a market-driven incentive-
based framework to encourage more  sustainable 
developments.

It is designed as a partnership between local 
government, state government, developers (through  
UDIA) and other stakeholders.

Enviro-development is designed to be applicable to a 
range of situations including greenfield and  infill 
sites, detached housing, high-rises and industrial 
developments.

UDIA
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Other tools:

• LEED;
• BREEAM;
• GB Tool;
• NATHERS;
• WERS;
• BERS;
• AccuRate;
• FirstRate….

• SA;
• BASIX;
• Matrix;
• PSM;
• M4i;
• CEEQUAL

Whole developments or 
projects:

Individual buildings:
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Are these “rating tools” enough?
It’s pretty simple arithmetic:   We cannot ever achieve 
sustainability without a dramatic change in built environment 
design, delivery and operation.
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WE NEED   Net Positive Development
(Development that reverses environmental impacts, and increases natural, 

social and economic capital)

    Find the 
life form..

at a net return on investment.
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Business can save the planet at a profit… but not the 
way we currently design development.

Why aren’t sustainable living options even on the market?

Despite greater efficiency, the scale of degradation and 
depletion is growing and total resource flows are 
increasing.

The built environment is half our problem
(energy and material consumption, greenhouse gas and toxins);

Time is running out..............
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Are current “green” buildings enough?

At present, there are no examples of net 
positive development.   

ESD only tries to mitigate impacts relative to 
conventional (unhealthy, resource-guzzling) 
buildings……..    yet

Buildings that restore environmental and 
human health are feasible now with 
simple eco-technologies…..
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Low-cost natural systems can fix problems created by dumb 
design in cities and buildings!

‘Living Machines’:  tanks full of 
ecosystems that learn to eat 
specific wastes and toxins, are 
converting sewage into healthy 
fish, plants and other products.

There are magic mushrooms can 
erase toxins and still be safe to eat.

How can buildings restore the living environment?
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We need to demonstrate a new paradigm: 
‘Design for Ecosystem Services’

‘Ecosystem services’ generate energy, treat 
sewage, provide healthy air, water, soil and 
many other essential functions for free.

How will this happen?
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Buildings can become ‘living 
machines’ or bioconversion facilities.

‘Vertical wetlands’, roof gardens and planting 
walls can cleanse water and air can create exciting 
spaces and sculptural forms for living, working 
and learning. 

‘Multi-functional’ 
use of space
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Eco-design technologies for new and existing 
buildings can pay for themselves in energy 
savings.  

Investments in energy efficiency, 
increased day-lighting and natural 
ventilation bring a better financial 
return than most stocks and bonds.  

Eco-design pays financial dividends through 
increased worker productivity and morale, 
lower absenteeism and compensation claims.  

Eco-development ‘decouples’ economic growth from environmental 
impacts:  we can make money while cleaning up the problems caused 
by dumb design.   
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Can we afford not to redesign the built 
environment?  

The costs of business as usual 
buildings are staggering (sick 
buildings cost Australia $12 billion 
per year).
1/3rd of new buildings cause Sick 
Building Syndrome, yet there is no 
health warnings on buildings.

Hospital patients recover more 
quickly when they have views of 
nature or can spend time in gardens. 
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Albert Einstein

“The definition of madness 
is doing the same thing 

over and over again, and 
expecting to achieve 

different results.”
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Good, 
but loss 
making

Top 
Priority

NO GO zone
Impact 

accepted 
and offset?

0 $+$-

+

-

0

Financial impact

Sustainability 
impact

What should our engineering education 
be aiming for?
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Solar/earth radiation energy balance

Radiation balance of earth/ocean/atmosphere system
Source:  Keith & Trenberth 1997
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A little easy science:

1.

CO2

2.

1.

1.1.

CO
2

CO
2

4.3.

CO2
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Efficient Use of Nat Capital?

More than 90% of the energy is lost - 
warming the planet for no purpose to us.
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PRODUCT
Resources

Transport
Design

Manufacture
Transport

Sale
Use

Disposal

Engineering input

WASTE !

Linear Thinking

Start Stop
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Systems Thinking
Nature does not show us a series of isolated 
building blocks, but rather a complex web of 

relationships all working together as a unified 
whole.

Every part depends upon, and supports every 
other part of the system....

Capra
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Nature

Green Cells Animal Cells

      NO WASTE !
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PRODUCT
The PARADIGM Change

Engineering input
CLOSED LOOP

Design

Manufacture
Sale Use

“Extended Producer Responsibility”

Recycle
Reuse

Redesign
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Photo: NASA
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Scep%cs	  think	  they	  had	  a	  win.......

?

Big	  polluters	  emboldened

Opposi%on	  delighted	  –	  jus%fied	  in	  defea%ng	  CPRS
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• Land ice on Greenland
= 1,833,900 sq.km
- or 85% of Greenland.

• 3 km thick = 4,587,750 cubic kms of ice 
currently out of water

✴ ( = 8% of the world's fresh-water).

• As it melts water shrinks by 8%, so volume of 
water going into the oceans would be 
4,220,730 cubic kms.

The Greenland ice cap
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• Surface area of the earth = 510,065,600 sqkm

• 70% is sea = 361,126,400 sqkm.

• Simple formula:

361,126,400 * x = 4,220,730

• giving x = 0.0116876 Km, or 11.687m of (vertical 
sided) sea level rise.

As much of this rise would flood land and increase the earth's 
surface water area expect the sea level rise to be somewhat less,

say about 7m rise
from a total Greenland ice melt.

The Greenland ice cap
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Reality is much worse than the IPCC’s worst prediction.
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Compounding Storm events with sea level rise.....
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Photo: Fairfax photos

Melbourne CBD
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So,
Why are we 

NOT 
getting 

traction?
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We’re too small to make a difference;

Task is just too big;

We are all too comfortable;

Cognitive Dissonance;

Fear of political blame for increasing 
costs; and

Disconnected from nature.
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So	  what’s	  all	  this	  got	  to	  do	  

with	  our

Built	  Environments?
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What’s	  all	  this	  got	  to	  do	  with	  built	  
environments?

Increasing	  temperatures;
Increased	  frequency	  of	  weather	  
events;
Increased	  intensity	  of	  storm	  events;
Increased	  streamflow;
Emergency	  access	  impacted;
Sea	  level	  rise;
Salt	  water	  intrusion;
Ocean	  acidifica%on;	  and
Insurance	  coverage	  diminished
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IPCC Forecast temperatures with  4  C average global rise
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A small change in the average of a variable can have a disproportionate influence on 
the frequency of extreme events of that variable.

2℃ shift results in a 26% increase severe discomfort

2 Degree rise in global average - so what?
That, and more, happens every day?
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Future temperature increases 
will increase energy 

consumption
Cooling loads
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Future temperature increases 
will increase energy 

consumption
Non-cooling loads
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Albert Einstein

“You cannot solve a 
problem with the same 
thinking that created 

that problem.”
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How do you see this? 

Environmental 
Scientist
Ø Natural habitat

Ø Aesthetics

Ø Historical value

Civil & Structural 
Engineer
Ø Useful structural 
material 

ØStrength of the 
material

ØBeam/column/
cantilevers 

Mechanical Engineer
Ø Moving parts of tree

Ø Vibrations of 
branches

Ø Fluid analysis of sap

Environmental Engineer

Chemical Engineer
Ø Numerous 
chemical process

Ø Photosynthesis 
process

Ø Energy source

Electrical Engineer
Ø Lighting conductor

Ø Copying 
photosynthesis 
process for electricity 
generation 
(biominicry)

Ø Static from wind

Air and water 
cleanser

Resource

Carbon sink & oxygen source

Land rehabilitator

Erosion control Earth stabilisation

Habitat

Water pollution control

Component of unique ecosystem

Aesthetic value

Shelter 

Historical or social 
significance

Soil recondition 
& humus 
producer
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Facilities “typical” operations perspective 
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Facilities an environmental perspective
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Suburban water recycling (water saving options)
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Engineering Systems - an engineering tool
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Plant scale engineering systems analysis
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Company Operations

Interactions

Interactions

Interactions

Global Environmental 
Management

Local 
Environment & 

Community

Environmental managers 
work and facilitate at the 
interface between human 

activity, the community and 
the environment.

Environmental 
Management & 

Engineering
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Environmental 
Engineering  

Courses  - the 
"must haves"

1. 
Engineering 

Method 2. Environmental 
Knowledge

 (law, planning, 
management, 

auditing)

3. Sustainability 
(inculcated)

4. Whole of life 
assessment

  (all subjects)5. Impact issues 
(resource depletion, 

biodiversity loss, 
climate change)

6. Ethics

7. Industry 
links

8. Real 
Environmental 

Engineering 
Matters

Environmental Engineering
“Must Haves”
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Practice Competency 
Standards

• 200 competency elements - 22 on finance skills

• one on environmental management - compliance

• One on social and it’s elective.....

All CPEng and CEngExec are required to undertake CPD (audited)

EA has this thing called Chartered Engineering Executive:

Why are enthusiastic young people 
not getting to leadership positions.....

• Risk studies

• Management studies
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A Sustainability Rating Scheme
for Infrastructure  in Australia
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Organisational Members

 

Organisational Members 

 
 

 

 

 
 

 

 

PLUS - xxx, xxx, xxx, xxx in past 
month.
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Objectives of AGIC

Be Australia’s principal coalition of 
leaders in promoting sustainable 
infrastructure 
Develop and encourage dissemination 
and development of knowledge
Act as lead partner in research into 
sustainable infrastructure and 
evaluation metrics
Support, encourage and assist in the 
development of Education and 
research
Participate in public debate on 
sustainability issues with 
infrastructure
Be a successful organisation
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Scheme Objectives

Develop and operate a scheme to:

Establish sustainability performance 
benchmarks (environmental, social 
and economic) for Australian 
conditions

Raise the standards of sustainability 
in design, construction and 
operation of infrastructure

Verify and reward projects and their 
stakeholders for high achievements 
and outcomes

Provide a training and reference tool 
for industry 
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Development Timeline
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Infrastructure Types
Roads and tunnels 
Railways and bridges 
Airports 

Ports and marinas 
Cycle and pedestrian pathways 
Telecommunication infrastructure 
Water collection, distribution and 
treatment infrastructure 

Distribution grids (poles, wires, 
pipes)
Other civil engineering headworks

NOT BUILDINGS – AGIC and GBCA have agreement, and MoU. 
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Full Sustainability Coverage

Natural 
Capital

Economic 
Capital

Social 
Capital
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Assessment Themes

1. Project Management & Governance.
2. Economic Performance.

3. Using Resources.
4. Emissions, Pollution & Waste.
5. Biodiversity.
6. People & Place.

7. Workforce.
 

A total of 27 categories within the 7 themes above were 
developed through industry engagement and AGIC working 

groups.
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Scheme Coverage

Master Planning

Environmental
Impact Assessment

Project Approval

Design

Construction

Operation &
Maintenance

AGIC Rating Scheme
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Award Stages

Design

Construct

Operate and 
Maintain

Interim Project Rating

Project Rating

Infrastructure Rating
(Badging yet to be decided)
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Assessment Concept

One round of 
clarification

Project
registers
for award

Self-
assessment

Submit
award

application
AGIC

verification
recommend

-ation Board
ratifies
award

AGIC
issues &
promotes

award
Improvement
recommended

to AGIC
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<www.agic.net.au>

Thank You
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http://www.agic.net.au
http://www.agic.net.au
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