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Sector projected residential energy use by activity
– assuming no action (from CIE 2007)

Business as usual:
~72% increase

2050 
Target: 
60% of 
2000 
level

AusZEH
Goal

To facilitate significant GHG emissions reduction 

in Australian housing through:

 demonstration and capability development

 development of design decision support & development of design, decision support & 

scenarios analysis tools for pathways planning & 

assessment 
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Housing Sector Framework & Scope

Housing stock

Individual house

Existing New

Desired 
L l

GHG reduction pathways & scenarios – Residential 
housing stock

Regulation, policy, 
incentive, technology, etc

Target:Level

GHG 
REDUCTION 
POTENTIAL

Option 1

Option 2

Target: 
60% of 
2000 
level

Current 
Level

YEAR

2008 2050

p
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A ZEHAusZEH
Context |  Systems Approach

I di id l h

|  Conclusions

 Individual house

 Housing stock

N H iNew Housing
Integrated Demonstration & Capability 

Development 
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Potential energy demand & GHG emissions 
reduction of a typical house in Melbourne – now!

House scenario 
comparisons

% Energy 
Demand

Reduction

% CO2
Emission

Reduction

Average to Best 77% 46%

ZEH Demo House One 
Laurimar Development, Melbourne
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AusZEH Design Tool

House Plan
Evaluation of Technologies

Using DST1 Engine (AccuRate)

8 Star House

Energy Consumption
Modules
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D Modules

Renewable energy 
Optimization Module
(HOMER)

Household data (size, 
occupancy patterns, etc)

Thermal demand, hot water, 
lighting, appliances, etc

Total Energy Consumption

DST1  Tool
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Renewable Supply Systems 

Zero or Low Emission Home 

Reduction potential in Five Australian cities

% Energy consumption
reduction

% CO2 emissions
reduction

Location
Average -

Best
Average -

Best

Melbourne 77 46

Sydney 69 49

Canberra 81 54

Brisbane 62 42

Townsville 61 47

~48% average61-81%
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Example ‘Solutions’

 Design sets A1 to A10

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

Performance Level

 AusZEH 10 – 100% carbon 

 Design sets B1 to B10

 etc.

reduction

 AusZEH 8 – 80% reduction

 AusZEH 6 – 60% reduction

 etc.
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Source: Wang et al, Building and Environment 
45 (2010) 1663-1682. 
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Prototype Home Energy Manager in Aus ZEH

Home Energy Manager
• CSIRO / LaTrobe University

• Prototype platform for intelligent EV 
charge & discharge

Zero Emissions House
• 8 Star Family Home8 Star Family Home

• 6kW PV Array

• Living Laboratory

Measured Recharging Patterns (UK)

Complex  
Business Model

Simple 
Business Model

73%

Home

15%

Work

10%

Car Park

2%

Street

Source:  Derived from Element Energy & EDF energy UK data

Majority of
Market

Symbolically
Important?
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Field Trials - First Three PHEV Vehicles

 Conversion of three Toyota Prius for SP-Ausnet:
• Plug-in charge & discharge

• Extra battery capacityExtra battery capacity

• Advanced monitoring & 
control of energy flow 
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Energy (kWh)

VIC 3 Star House : 19th Jan : 24hr occupied
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Energy (kWh)

VIC 3 Star House : 19th Jan : 24hr occupied
+ Uncontrolled Charging 15kWh
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Energy (kWh)

VIC 3 Star House : 19th Jan : 24hr occupied
+ Controlled Charging 15kWh
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Energy (kWh)

V hi l t H

VIC 3 Star House : 19th Jan : 24hr occupied
+ Vehicle to House 6kWh
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Vehicle to House Load Management 
(Summer Peak- NSW)
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Charging
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Source:  UTS Sustainable Futures
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General Electric  
Advertisement

’There’s No Place Like 
Home For Charging 
Your Electric’…..

Source : Le génie électrique automobile
la traction électrique

May 1912

Housing Sector Framework & Scope

Housing stock

Individual house

AusZEH Demo 
House 1 @

AusZEH Demo 
House 2 @

AusZEH Design Tool & Guide

Existing New

House 1 @ 
Laurimar

House 2 @ 
Pascoe Vale
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AusZEH Demo House 2 - Retrofit

 Location: Pascoe Vale 
(Melbourne) 

 DHS Owned House DHS Owned House

 Built in the 1960’s, BV, Tiled, 
Raised floor

 Current rating  ~1 Star

 Aim – Max possible Star-Rating

 Explore:
• Thermal performance

• Acoustic

• Lighting

• Moisture

• Appliance efficiency

• Leakiness

Housing and

Policy & 
regulations 
(N&S)

Consortium to Support a ZEH Ecosystem

State: Sustainability Vic + Vic DHS Housing 

Fed: DCCEE

Local: Brisbane CC?

Energy ‘Suppliers’ (S)

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

National, state and 
local bodies

Household 
Appliances (N)

Financing (N)
Banks, financial 
institutions, 

consultants, etc

Delfin Lend 
Lease + Henley 
+ product 
suppliers

Westpac?

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

Energy Suppliers  (S)
Generators, distributors

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

Legend:
N – National
S – State or local

Ergon, Origin 
Energy?

SP-Ausnet
Telstra, RezEko
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All H i St kAll Housing Stock
Tools for Carbon Foot-printing & Assessment of 

Policy or “Intervention” Options

Suite of AusZEH Decision Support Tools

AusZEH Stock Scenarios

AusZEH 
Design

AusZEH 
Footprint

AusZEH 
Scenarios

Individual house Housing stock
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Overview of residential housing in Victoria

Warm –
Mildura 
(3500)

Cold – Ballarat 
(3350) – zone 
66

AusZEH 
Footprint

(3500) – zone 
27

SED = 2.6 %

66

SED = 13.1 %

+ Other ( less than 1%)

CSIRO. Zero Emission Housing

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 %

Overview of residential housing in Victoria

Different dwelling types :

D/1S

Detached 1 StoreyDetached 2 StoreysAttached 1 or 2 StoreysLow RiseHigh Rise

AusZEH 
Footprint

D/2S

A/2S

A/1S

LR

CSIRO. Zero Emission Housing

HR
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Evolution of carbon emissions by use in Vic 
housing (to present)

Sum is the 
total Carbon 

AusZEH 
Footprint

Footprint (CF) 
of Vic 
housing

Housing Stock Level – Intervention options

What regulations, policies, incentives & technologies need to be 
introduced to bring down Australian houses’ carbon footprint 
considering specified planning horizons? 

 e.g. reduction to be 5% of 2000 levels in 2020? …60% by 2050?
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Scenarios of total carbon emissions in Vic 
housing compared to 2000 level (projected to 2030)

BAU URBAN BEHAV

More energy efficient More people perMore energy-efficient 
housing (new & old), 
more medium-density 
dwellings

More people per 
dwelling, limited 
use of appliances 
& lighting

…+ lower emission energy 
supply (medium vs large share 
of production) + shifting usage 
to zero/low emission supply

More efficient 
heating, lighting & 
appliances; more 
solar hot water

TECHNO
‘dirty’

TECHNO
clean, same share

TECHNO
clean, large share

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

BAU

AusZEH 
Footprint

2020 Target

Possible pathwayp y
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Case Study: Brisbane City Council
Assessing cost-effectiveness of Rebate options

 Seven Brisbane Suburbs – 25,000 houses of 
varying demographics and house types

Suburb Separate house Semi-detached Units/ 
apartments

AusZEH 
Scenarios

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 

T O ti Two Options

1. $1500 rebate for solar hot water

2. $8000 rebate for solar 1.5 kW PV, means-tested to 
$100,000 p.a. income

 Compared to Business as Usual (BAU) – adoption 
of technologies w/o the rebates 

Case Study: Brisbane City Council 
Overall comparison of Options 1 and 2 and BAU

Option 2 (PV rebate) has bigger 
impact due to attractive rebate

AusZEH 
Scenarios

20
09

20
20

1. $1500 rebate for solar hot water

2. $8000 rebate for solar 1.5 kW PV, means-tested $100,000 pa

 Compared to Business as Usual (BAU) – adoption of technologies w/o rebates 

Option
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Preliminary Australian Lifestyle Clusters – emissions 
intensity

H
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h

Conservative older 
couples

[3] Established families

Modern professionals
[7]

M
ed

iu
m

[ ] Established families 
[2]

 Individualistic couples 
and singles [4]

Nesting families 
[1] 

Middle aged 
contemporary [6]

Community-minded 
singles and families

[8]S
oc

ia
l s

ta
tu

s

Low

Medium

High

Traditional Mainstream Leading edge

Lo
w Experimental 

urban couples 
and groups [5]

Orientation

AusZEH Scenarios Tool
Analysis Capability

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

 Technology options e g housing retrofit efficient appliances and 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

 Impact of external events – climate change & disasters

 Predict the CO2 impacts of different types of urban development 
or re-development options
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Housing Sector Framework & Scope

Housing stock

AusZEH Stock Scenarios

Individual house

AusZEH Demo 
House 1 @

AusZEH Demo 
House 2 @

Existing New

House 1 @ 
Laurimar

House 2 @ 
Pascoe Vale

Desired 
L l

GHG reduction scenarios using the AusZEH 
Scenarios tool – Residential housing stock

Regulation, policy, 
incentive, technology, etc

Target:Level

GHG 
REDUCTION 
POTENTIAL

Option 1

Option 2

Option 3

Target: 
60% of 
2000 
level

Current 
Level

YEAR

2008 2050

p

Scenarios Planning & Assessment  Planning & 
evaluating GHG emissions reduction options for housing 
stock over time
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A ZEHAusZEH
Context |  Systems Approach |  Conclusions

Housing Sector Framework & Scope

Housing stock

Individual house

Existing New
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 New & existing housing 

AusZEH is contributing to GHG 
emissions reduction in …

– Demo house
– Design tool & guide for low-carbon & ZEH

 All housing to 2020 … 2050
– Housing stock carbon foot-printing 
– Scenario planning & assessing cost-

effective ‘intervention’ options 

… in close collaboration w/ 
government & industry partners

CSIRO Energy Transformed Flagship

Greg Foliente
Sr Science Leader & AusZEH Project Leader
P 61 3 9252 6038P: +61 3 9252 6038
E: Greg.Foliente@csiro.au

Thank you

Contact Us
Phone: 1300 363 400 or +61 3 9545 2176
Email: Enquiries@csiro.au  Web: www.csiro.au


