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AusZEH – Reducing the Energy & 
Carbon Footprint of Housing

Greg Foliente
CSIRO Energy Transformed Flagship & 
CSIRO Sustainable Ecosystems, Melbourne

New housing 
– ZEH demo house(s)
– Design guide & tool for low-carbon & ZEH

All housing to 2020 … 2050
– Housing stock carbon foot-printing &  

‘intervention’ options assessment

AusZEH is reducing the carbon 
emissions in …
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Potential energy demand & GHG emissions 
reduction of a typical house in Melbourne – now!

46%77%Average to Best

% CO2
Emission

Reduction

% Energy 
Demand

Reduction

House scenario 
comparisons

ZEH Demonstration House 1
Melbourne

Public launch by Nov 09 

First mass-market ZEH

Will have advanced 

Home Energy manager + 

extensively monitored
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Zero Emission Home Design Tool

House Plan
Evaluation of Technologies

Using DST1 Engine (AccuRate)
8 Star House

Energy Consumption
Modules

Renewable energy 
Optimization Module
(HOMER)

Renewable Supply Systems 

Zero or Low Emission Home 

National home 

energy-efficiency 

rating tool

Household data (size, 
occupancy patterns, etc)

Thermal demand, hot water, 
lighting, appliances, etc

Total Energy Consumption

DST1  Tool

‘Electric Driveway’

Another example of ZEH Design Tool Application 
‘Guide for Designing Low-Carbon & Zero-Carbon Homes’

Performance Level

AusZEH 10 – 100% carbon 
reduction

AusZEH 8 – 80% reduction

AusZEH 6 – 60% reduction

etc.

Example ‘Solutions’

Design sets A1 to A10

Design sets B1 to B10

etc. UK
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Housing Stock Level – What Ifs

What if we introduced regulations, policies, incentives & 
technologies over different time frames?

What would be required to bring down Australia’s housing 
stock’s carbon footprint to be 5% of 2000 levels in 2020? 60% 
by 2050?

CSIRO. Zero Emission Housing

Overview of residential housing in Victoria

Warm –
Mildura 
(3500) – zone 
27

SED = 2.6 %

Cold – Ballarat 
(3350) – zone 
66

SED = 13.1 %

Melbourne & suburbs –
Tullamarine (3043) – zone 60  
+ Moorabbin (3194) – zone 62 
+ Melbourne AMO – zone 21 
SED = 22 + 41.8 + 10.8 = 74.6 
%

East Sale – zone 22 
Cape Otway – zone 64 
Warnambool – zone 63

SED = 9.1 %

+ Other ( less than 1%)
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Evolution of carbon emissions by use in Vic housing
(to present)

Sum is the 
total Carbon 
Footprint (CF) 
of Vic 
housing

Scenarios of total carbon emissions in Vic housing
BAU vs requirements to meet 2020 target

2020 Target

BAU

Possible pathway
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Desired 
Level

Current 
Level

GHG 
REDUCTION 
POTENTIAL

YEAR

2008 2050

Option 1

Option 2

GHG reduction scenarios using AusZEH Policy 
Options Tool – Residential housing stock

Option 3

Assessment Planning & evaluating 
GHG emissions reduction schemes for 
housing stock over time

Regulation, policy, 
incentive, technology, etc

Target: 
60% of 
2000 
level

Case Study: Brisbane City Council and Queensland 
Government

Seven Brisbane Suburbs – 25000 
houses of varying demographics and 
house types

Suburb Separate house Semi-detached Units/ 
apartments 

Camp Hill 3198 213 323 
Chermside 1319 505 1066 
Coorparoo 2956 342 2777 
Fitzgibbon 889 157 30 
Indooroopilly 2278 416 1457 
Nundah 1474 508 2007 
Upper Mount 
Gravatt 

2422 240 337 

Three Options
1. $1500 rebate for solar hot water

2. $8000 rebate for solar 1.5kw pv, including 
means test $100,000 pa

Compared to Business as Usual (BAU) –
adoption of technologies w/o the rebates 
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AusZEH Policy Options Tool – Analysis Capability

Regulatory & policy options, e.g. new minimum star ratings for 
new houses

Technology options, e.g. housing retrofit, efficient appliances, and 
energy sources such as solar power

Incentive schemes, e.g. rebates introduced at different times 

Optimisation of policy and technology combinations that best meet 
GHG or budget targets at key dates

Predict the CO2 impacts of different types of urban development 
or re-development options

Advanced 
Technologies (N)
Renewable energy 
technologies, 
advanced materials, 
sensors, ICT, etc

Energy ‘Suppliers’ (S)
Generators, distributors

Housing and
Urban 
Development 
(N&S)
Designers, builders, 
subdivision 
developers

Policy & 
regulations (N&S)
National, state and 
local bodies

Household 
Appliances (N)
Whole supply chain 
from manufacturers, 
to distributors & 
retailers

Financing (N)
Banks, financial 
institutions, 
consultants, etc

Legend:
N – National
S – State or local

Consortium to Support a ZEH Ecosystem
Victoria

State: Sustainability Vic, DHS Office 
of Housing

Delfin Lend 
Lease + Henley 
+ product 
suppliers
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New housing 
– ZEH demo house(s)
– Design guide & tool for low-carbon & ZEH

All housing to 2020 … 2050
– Housing stock carbon foot-printing &  

‘intervention’ options assessment

AusZEH is reducing the carbon 
emissions in …


