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Abstract:

The energy used by Australian buildings accounafound 20% of Australia's greenhouse gas emissions
shared fairly evenly between homes and commerciddibgs (DEWHA, 2009). According to McKinsey
and Company (2007) improving energy efficiency afldings and appliances is the most cost effective
way of reducing greenhouse gas (GHG) emissibmew National Strategy on Energy Efficienmgleased

by the Council of Australian Governments in Jul@2@ims to accelerate energy efficiency measures in
buildings.

About three-quarters of spending on buildings, dkierlast five years, have been on dwellings whiate

a mean asset life of 88 years for brick homes, Zqgears for timber homes. The remaining 27% of
spending on buildings has been for non-residebtidtlings. (DEH & AGO, 2006, p. 23). These figures
show the importance of a focus on the residenéiedos due to the size of the spending and the lolifge

of these buildings compared to the non-residesaator.

This paper outlines the results of research camigdin Australia in 2009. A nation-wide survey was
conducted of householders to identify their atésidowards climate change and the drivers andebosiri
towards energy efficiency in the home. Part of thiolved determining their lifestyle choice inres of
house size and location; the types and usage ofriekd appliances selected; the motives behingehe
choices, and their user behavior as related taggramsumption. The results from this survey wdlghto
identify methods that encourage behavior changeiacréase the uptake of sustainability practices to
reduce greenhouse gas emissions in new and exissiggential buildings.

1. Background and Literature Review

The Kyoto Protocol is an international environméntieaty intended to reduce greenhouse gas
concentrations in the atmosphere to help tacklmatk change. National limitations range from 0%
reductions for New Zealand, to 8% for the EuropBaion and permitted increases of 8% for Australia
and 10% for Iceland. As of 2008, 183 parties hat#ied the protocol, which entered into force dh 1
February 2005.

According to McKinsey and Company (2007) improvergergy efficiency of buildings and appliances is
the most cost effective way of reducing greenh@ase(GHG) emissioné. report by the United Nations’
International Panel on Climate Change confirmsieagistimates that energy use in the building secto
could be reduced by 30-50 perceént.

1.1Greenhouse Gas Emissions from Buildings in Austradi
Buildings in Australia account for 23% of Austrdiagreenhouse gas emissions, consume 40% of
Australia's total energy output and the cost to ¢ésenomy of poor indoor environmental quality is
estimated at $12b annually” (Green Building CouAcistralia, 2007f.According to Foliente et al. (2009),
while the building sector is not the largest conttds to greenhouse gas emissions, it is one ofatest-

1 SL Nadel, M Rainer, M Shepard, M Suozzo, and J Téoft998)Emerging Energy-Saving Technologies and Practicethe Buildings
Sector,Washington, DC: American Council for an Energy-E#iti Economy. Report A985.

2 By comparison, US buildings account for 38% ofekima’s GHG emissions, while the figure for the i$karound 42%.
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growing sources. By 2010, emissions from buildiags estimated to increase by 48 percent over tBé 19
level. Energy usage in residential buildings acteuior around 13% of total carbon dioxide (CO2)
emissions from all sources in Australia.

In terms ofsourceof greenhouse gas emissions in the residentigbrsemver half comes fromelectrical
appliances, including lighting, selected by residear persons outside the building sec¢t@8% comes
from water heaters, and 20% comes from space lgeatid cooling (primarily by wood and natural gas).
The Figure | below, shows both emissions and enasgyin homes in 2008.

Figure | — Greenhouse gas emissions & energy ukerires
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Source: Australian Greenhouse Office 2008, Your Eldmachnical Manual, Fourth edition.
http://www.yourhome.gov.au/technical/pubs/fs61 jaaicessed 5 June 2010].

It is not only the amount of energy used in honh@s has an impact on the production greenhousergasions but
also the type of energy. Householders could retheie carbon footprint by not only reducing the ambof energy
they use in their homes but also by using energyfrenewable and green sources. In 200607, eiggtri
generated from renewable sources made up only 8fGStectricity generated for industry and houseblaldth the
majority coming from fossil fuels (e.g. coal, oilchgas), (ABS, 2010a). Table | below outlines gpetof fuel used
for electricity generation for industry and houdelsdrom 2006-2007.

Table | - Fuels Used In Australian Electricity Geneation
For Industry And Households, 2006—-07
PJ Share %

Thermal

Black coal 1,379 56.4
Brown coal 671 27.4
Oil 25 1.0
Gas 284 11.6
Total thermal 2,360 96.4
Renewables

Hydro 52 2.1
Wind and solar photovoltaic 23 0.9
Biomass 5 0.2
Biogas 7 0.3
Total renewables 87 3.6

Note: Figures are for energy input, not out
Source: Australian Bureau of Agricultural and ReselEconomics, 200Energy in Australia 2009



According to ABS data (2010a), despite efforts éoluce energy consumption in homes, household
electricity use per person rose 19% throughoutpttieod 2001-02 to 2006—07. Larger dwelling sizes,
decreasing average household size, more applicanogsiT equipment per household as well as the
increased use of heaters and coolers, have cotedibo this increase.

1.2 Government Actions to Reduce Greenhouse Gas Emiss®ofrom Buildings
In recognition of the significant environmental iagbs associated with buildings, in 2003 the Depamntm
of Environment & Heritage (DEH)and others commissioned a scoping study “Sustiityabnd the
Building Code of Australia” to investigate whethewas appropriate for sustainability requiremetot®e
included in the Building Code of Australia (BCAn Dune 2004 the Australian Building Code Board
(ABCB) endorsed some of the key recommendationthefresearch and announced that sustainability
should become a goal of the Building Code of Auisti@longside the existing BCA goals of healtHeba
and amenity).

In 2006, the DEH and the Australian Greenhousec®ffAGO) commissioned a study “to identify and
quantify the range of environmental impacts, asgedi with the building fabric, using life cycle &ysas;
review the options for reducing these impacts; aehtify a range of possible measures that could
improve the sustainability of building materials@ss the life cycle/supply chain” (DEH & AGO, 2008,
xii). The analysis is applied to materials, nothe buildings themselves and excluded operatiosatets
such as lighting, heating and cooling and applianBeiilding materials included in the study werdyon
responsible for 10% of the overall greenhouse irtgpatbuildings (the rest is from energy consunad f
building operations that this project will focus)on

The findings from the above study show that thgdat quantities of materials used in buildings odau

the new residential construction sectofhe average size of new houses has grown signtficover the
past twenty years to a current average of 258m2ewht the same time, average household size has
decreased to 2.6 persons per household in 200X, @meduction in the number and size of buildiegs

to the largest impact reductions of any single mesa®xamined. Further, much of the environmental
impact of buildings is determined at the desiggyetdt is therefore critical that environmental mefs be
considered early in the design process. Howevetarit be difficult and costly to obtain good market
information on building materials with credible emmnmental performance information. The development
and use of tools allowing easy, accurate and qgiantification of environmental costs and benedits
design options was identified as a way to imprafermation flows.

According to the DEH and AGO 2006 study, the amafrew stock added annually to the residential
sector comprises around 3.8% of the total sfo€ke BCA also tends to focus on new works, inclgdin
major renovations and refurbishments. Existingcstnes, that may not meet the new standards unless
refurbishment is carried out, has been largely igdoAccording to Cooper (2001) upgrading the @xist
stock is one of the most critical aspects of imprg\sustainability in the built environment.

About three-quarters of spending on buildings dlerlast five years have been on dwellings. Ab&%5

of this involves construction of new dwellings a#8% involves alterations and additions to existing
dwellings over $10,000. The mean asset life of allilng, as used by the Australian Bureau of Statisis

88 years for brick homes, and 58 years for timmnds. The remaining 27% of spending on buildings
over the last five years has been for non-residebtiildings (DEH & AGO, 2006, p. 23). These figsire
show the importance of a focus on the residenéielas due to the size of the spending and the lolifge

of these buildings compared to the non-residesaator.

The barriers to reducing impacts on the environnieghlighted in the DEH & AGO report include:
lifestyle choice whereby people want large housetrend to smaller household sizes driving building
demand for more dwellings, and resistance to udsnsification and consolidation. In August 2004 th

3 Now the Department of the Environment, Water itdge and the Arts.
4 New stock added each year in the commercial sectyound 2-3% (Jones Lang LaSalle, 2005).



Ministerial Council on Energy announced a majoraache nationally for energy efficiency, productivity
and the environment, by agreeing a comprehensivefseneasures comprising the first stage of the
National Framework for Energy Efficiency (NFEEhe National Framework is a comprehensive package
of measures covering the residential, commercidliadustrial sectors, designed to overcome thddyarr
and challenges that prevent the market delivehegttual economic potential of energy efficiency.

At the Council of Australian Governments (COAG, 2D@neeting on April 30th 2009, the States and the
Federal Government signed the National StrategyEnargy Efficiency 2009-2020 Memorandum of
Understanding (MOU) and released a draft Nationat&gy on Energy EfficiencyWork commenced on
five key measures to drive growth in the numberhafhly energy efficient homes and commercial
buildings across Australia. Those relating to hogsire as follows:

+ Increasing energy efficiency requirements for nesidential buildings to six stars, or equivalent,
nationally in the 2010 update of the Building Caddéustralia, as well as introducing new
efficiency requirements for hot-water systems aglating;

« Phasing in mandatory disclosure of residentialdig energy, greenhouse and water performance
at the time of sale or lease, commencing with gnefficiency, from May 2011;

+ Vendors and landlords will need to have an eneffigiency report when selling or renting
a home

+ Reforming current building energy efficiency starttland assessment processes to achieve
consistency across the nation.

According to a report by Environment Victoria et €2009), “By 2010, emissions from buildings are
estimated to increase by more than 48 percent ab@®@ levels. Yet greenhouse gas emissions from the
average home can be reduced by more than 75 pevdénénergy efficient design and appliances,” p.4.
The report states that as new homes will accounu$d 15 percent of Australia’s housing stock 2@, a
focus solely on standards for new homes will ndtiee the ‘mass greening’ of our housing stock we
need, and a concerted program to upgrade the eaacgwater efficiency of the existing housing stotk
needed as well. In recognizing this need the Gawemnt has introduced initiatives to improve the gger
efficiency of homes as outlined in the followinggens.

1.3Government initiatives to improve the energy effiaency of homes
A method supported by the Australian governmentetduce greenhouse gas emissions is the use of
renewable energy, power produced from wind, watersaar sources. From an individual building
perspective, solar energy can be used for the geoerand provision of both electricity (photovadta
systems) and hot water (solar hot water systemshdWurbines can be placed on buildings for the
production of power. Together these systems arevknas micro-generation technology, “heat and/or
electricity on a small-scale from a low carbon sefir

However, the uptake of these technologies has bleen A study by Roberts and Sims (2007) suggests
that the barriers to the adoption of micro-generatechnology amongst residential developers inlike
were the initial costs, long payback periods, dmdurrent market immaturity, reliability and liatyi of
micro-generation producfsin Australia similar barriers to uptake have bégentified in a report by
Environment Victoria et al. (2009). These inclutkek of consumer information at point of purchase o
lease, or high degree of complexity or time comreitinleading to inefficient choices; split incensve
between builders and the householder where buikteraot motivated to improve the energy efficieaty
homes because they do not re-coup the benefitmnadrienergy bills or improved comfort that accrae t
the householder; upfront capital costs of enerdgjciehcy measures; and “bounded rationality” —
householders may not understand the benefits ta thifeenergy efficiency, or may not act due to other
priorities.

5 Department of Trade and Industry (DTI) Micro-gexidn Strategy 2006.
6 The demand for micro-generation technology inlkeis been driven by the Code for Sustainable Hothat aims to
achieve “zero-carbon status for new housing by 2016



To address these barriers, and increase the uphakéustralian government developed a number of
grants, funding and rebates. However, some of tivese far from successful as outlined in sectiogsll
and 1.3.2, below.

1.3.1 The Home Insulation Program and revised Renable Energy Bonus Scheme

Roof and ceiling insulation can save up to 45% ergy consumption for heating and cooling (DEWHA
2008). The proportion of insulated dwellings in &aba was 62% in 2008, up from just over half (52%
in 1994. Of those dwellings with insulation, 98%urtated the roof or ceiling. The most common type o
insulation installed in the roof or ceiling was riélglass, wool or polyester batts (55%) followed by
sisalation or reflective foil (22%), (ABS, 2010a).

In February 2009, as part of its stimulus meastogaop up business in the face of the global fonn
crisis, the Labour Government undertook to provieleates to insulate the ceilings of 2.7 million &es

(up to $1,600 per household). As well as claimihgttthe scheme would create jobs, the government
sought to boost its “green” credentials, insistimgt home energy bills would be cut dramatically.

However, this $2.5 billion Home Insulation Progranffered intensive public criticism after four yaun
installation workers were killed by electrocution leeat stroke, at least 87 roof fires and 1,000 é®om
being declared electrically “live”.

Only a year after its commencement the Governmembi@nced the discontinuation of the Program on the
Friday 19 2010. The government suspended the udeilofnsulation and ordered safety checks in
thousands of homes following industry warnings ttiee material can become electrified if wrongly
installed. The government’'s Green Loans and sathmiater schemes for the installation of residéntia
energy saving technology was also abolished, bilit i@placement schemes pledged to commence in June
2010, with tougher safety rules, few details wenevuled.

It was revealed that audits of homes had showskaafi dangerous faults in up to 90,000 homes aatl th
poor quality batts were fitted in 180,000 homed,ajthe 1.1 million homes insulated. Some of th&ues
that arose were due to an inadequate accreditptimcess and the installation of insulation too elts
electric cables, ceiling fans, lights and transfersn

A new Home Insulation Safety Program (HISP) hasnbie¢roduced. A minimum of 150,000 safety
inspections of homes that had non-foil insulatiostalled under the former Home Insulation Prograth w
be carried out to provide a level of assuranceotasbholds that their properties have been inspettdd
are considered safe. The Australian Governmentisifgulation Safety Program (FISP) is for the 3@0
households that had foil insulation installed betwe3 February 2009 and 9 February 2010 under the
discontinued Home Insulation Program.

The household Renewable Energy Bonus Scheme (R&BESp commence on 1 June 2010 was to replace
the Home Insulation Program and the Solar Hot WRtglate but will no longer include an insulation
program. Under REBS households will be able toiveca rebate for a solar hot water system ($1000AU)
or a heat pump ($600AU).

1.3.2 The Green Loans Program

A Green Loans Program was launched in July 20@®@vaig up to 960,000 homes to be put through the
program. The GLP was intended to have three compsm@@med at assisting Australian households to
improve their energy and water efficiency:

1. A free home sustainability assessment. A trainedssor visits the home and compiles an assessment
report indicating what the householder might dedwee energy and water, and to improve their
sustainability.

2. A $50 Green Rewards Card for households who hattipated in a home sustainability assessment.
This was for the purchase of small items to impreffeiency, for example energy efficient light
globes and the like.



3. Access to an interest free Green Loan, for amaofnig to $10,000 over a maximum period of four
years through approved financial institutions.

However, upon review a number of issues arose thithprogram, as identified by Senator the Hon.ngen
Wong, Minister for Climate Change, Energy Efficigramd Water (2010) including:

1. Sustainability assessment reports not being deld/ey households in a timely fashion. As at 28
February 2010, 210, 864 home sustainability assestsnnad been completed but only around 84,000
reports produced had been sent out to households.

2. More assessors than required. Currently, theraratend 4000 assessors contracted to the Department
of the Environment, Water, Heritage and the AllEHWA ) to conduct home sustainability
assessments under the Green Loans Program, wattothe capped at 5000 under the Government’s
changes to the Program on 19 February 2010. Hrerapproximately 7500 people, including those
already contracted, who have completed the reqaissdssor training and been accredited with the
Association of Building Sustainability Assessor8@A). ABSA figures estimate approximately a
further 1800 people have completed training buehast been accredited.

3. Payment of assessors delayed. This delay is pariaé¢ to around 50 per cent of invoices received b
DEWHA been incorrect or incomplete when first sutbeal.

4. No $50 Green Rewards Cards have been distributeduseholds to date.

5. Low uptake of loans. This was due the slowness wiilth assessment reports were made available to
households, a potentially lower appetite to emtty debt in the latter half of last year given @Glebal
Financial Crisis, and financial institutions stapgptaking new applications for Green Loans.

To overcome some of the identified problems, thee@r_oans Program is to be re-designed and extended
with new arrangements to apply to the end of 20Athew cap of 5000 will put on assessors, allowipg

to an extra 1200 trained assessors to contract théhDEWHASs; a weekly cap of 15,000 assessment
bookings, and a daily and weekly cap per asseddbwree and five respectively to ensure greatelityua
and a more even distribution of work for assesdgtd around the nation. A completely new GreeartSt
Program will commence from 1 January 2011. The Rrogwill remain directed at helping low income
housegolds and those most at need improve themggrend water efficiency and help tackle climate
change.

1.3.3 Other Energy and Water Conserving Initiatives

(i) The National Rainwater & Greywater Initiative

During the period 2000-01 to 2004-05, drought aratew restrictions in many parts of Australia have
focused attention on the need to conserve watndaced in 2008, the $250 million National Rainevat
and Greywater Initiative, part of a $12.9 billiadater for the Futureplan, is to help people use water
wisely? It offers households up to $500 towards a new rainwarek or greywater treatment system
purchased after 30 January 2009.

In addition to the above initiative, an increasmgmber of households have installed water consgrvin
devices, including dual-flush toilets and reduckesvfshower heads. In 2007, 81% of households had at
least one dual-flush toilet, up from 64% in 200B& 2010b). Reduced-flow shower heads were used by
55% of all households (up from 35% in 2001). Furtimearly half of all households (46%) reportechgsi
one or more water conservation practices in 2004. most popular measures adopted included usihg ful
loads when washing dishes and clothes, and takioges showers (18% of all households reportedgloin
each of these), (ABS, 2008).

"The Hon Peter Garrett MP, Minister for the Envir@mh Heritage and the Arts, “Significant change€tmmonwealth
environmental programs”, media release 19 Febr2@ip,
http://www.environment.gov.au/minister/garrett/20H20100219.html [Accessed 20 May 2010].

8 Australia Government “National Rainwater and Gvater Initiative”
http://www.environment.gov.au/water/publicationsi@a/pubs/nrgi.pdfaccessed 21 May 2010].




(i) Solar Hot Water Rebate Program

Solar energy was used by 7% of Australian housasholdheating water in 2008, nearly double theinose
2005 when 4% had solar hot water. A factor in thesease may be the introduction of State and Réder
Government schemes offering rebates on the installaf solar hot water systems. The increase eais
solar water systems varies by state. For examplénttrease in Victoria was small (1% in 2005 to iB%
2008), more than half the households in the Nonthegrritory (54% in 2008) use solar energy to heat
water, up from 42% in 2005 (ABS, 2010a).

Various State and Federal Solar Hot Water Rebaigr&ms have been in operation since around 2006.
The Federal solar hot water rebate program chaaged February 2010. Rebates of up to $1000 are now
available to install solar hot water systems andai$600 for heat pumps installed to replace dlectr
storage hot water systems in existing privately esdvinomes. State Hot Water Rebate Programs offer
betweer;?$300 to $1500 off the cost of a new saamiater heater depending on the size of the syatain

the Stat€.

(i) Solar Homes & Communities Plan

This program started in 2000 as the Photovoltaibae Program offering $4,000 rebates to help
Australian homes and communities reduce their gnasg, help the environment and save on energy bill
in 2000. Since November 2007, the program has geaviebates of up to $8,000 for the installation of
solar photovoltaic systems. In May 2008, a meass was placed on the solar panel rebate to ensure
support was provided to the homes that most negd€&Hdis program has been hugely successful wigh th
installation of more than 50,000 systems as aetiteof September 2009 - a number which is incrgasin
each week, and with 70,000 more installations ebgoeio be completed under the program.

Unfortunately, despite the success of the Solar éamd Communities Plan many of the above inigativ
have not had the desired outcome in some instaasespted above. Further, if notions of sustaiitgbil
and energy efficiency are not priorities for homeevs, particularly when water and energy are still
relatively cheap, uptake of these may not be ab hig expectet? Further, as reported by Howden-
Chapman et al. (2009), increased energy efficieoay be frustrated by the complexity of human
behaviour including “take-back” whereby people taklvantage of the better thermal properties of more
energy efficient homes, by using heaters more.

(iv) Window protection

As windows can be the source of up to 40-60% of lbsa from a house, appropriate window treatments
can improve household energy efficiency and recheaing and cooling costs (SEDO 2008). In March
2008, more than one-third (35%) of all householidisrabt have any type of window treatments to reduce
heat loss or gain. This proportion was even hidgtierented homes, where over half (54%) had no aind
treatments to reduce heat loss or gain (ABS, 20XDayently, there are no rebates available forcibet

of adding window protection, but these statistigggest that some kind of government initiative rbay
warranted to encourage the addition of some fornwimidow protection: window coverings; outside
awnings; tinted glass; or double glazing.

1.4 Attitudes Towards Sustainability in Homes

Connections Research (2007) surveyed 1700 househmidemail of water and energy conservation
patterns and attitudes of Australian consumers ndsvasustainability and climate change. Public
consciousness of global warming is now very higthwi0% of respondents agreeing that “climate change
iIs a major problem for the planet”. Over 80% of lesnthave dual flush toilets, confirming the sucadss
this water-saving innovation. More than half of tlmuseholds surveyed have electric water heatérshw
are increasingly being criticised for contributitgy greenhouse gas emissions. They are also thestarg

9 Energy matters (201@ustralian solar hot water rebatelsttp://www.energymatters.com.au/renewable-enerdprso
power/solar-hot-water/solar-hot-water-rebates.dlapcessed 6 June 2010].

10 A sustainable building, or green building iscaticome of a design which focuses on increasingtfi@ency of resource
use — energy, water, and materials — while redubunfging impacts on human health and the enviramrdering the
building's lifecycle, through better siting, desigonstruction, operation, maintenance, and remdva|, Anne B., editor.
Green Office Buildings: A Practical Guide to Devyateent Washington, D.C. The Urban Land Institute, 2Q@54—8.




single use of energy in the home. Solar water Ineated instantaneous gas water heaters are becoming
common retrofits and replacements for electric wheaters. About half of households are willingute

loan or rebate schemes to make their homes moteairsaisle. Among homeowners, up to 20% are
unwilling to undertake any sustainability improvertee because of trouble or expense. Around 35% are
willing to be persuaded if the savings, cost argked installation are attractive enough.

A survey by Connections Research (2008) of 7000tralisn households to determine their usage of
digital technology, found that nearly 1300 weresidaring buying or building a new home in the nkXt
months and this subset were asked questions all@mitsert of things they are looking for in a newngo
They were asked their preferences from a list @ral0 attributes relating to technology, sustailitsbi
building characteristics and security and how meixtna they might be prepared to pay for these.rmbst
desirable features have to do with energy effigreand insulation from climatic extremes and noise.
Respondents rated as “very important”: insulatigfh.1%); energy-efficient lighting (55.2%), and
rainwater tanks (53.6%). The only technology attiébin the same leagues was “ability to get broadba
internet” with 63.9% of respondents rating this'\ayy important”. In terms of willingness to paylage
number of respondents are willing to spend betvw&s00 to $10,000 or more, to add certain featuwes t
their new homes, mostly favouring solar water mggtrainwater tanks, better insulation, higher tyal
building materials and solar electricity.

A public attitudes survey by Gardiner and Ashwd20807) assessed knowledge, beliefs and attitudes, a
well as acceptance of distributed generation anchatel management technology. Responses were
received from 2022 people across Queensland, NS@ona and South Australia. Overall 41% of the
sample reported a strong intention to reduce haldednergy consumption, with a significant relasbip
between this response and the following demograghacacteristics: people with lower electricityldgil
people aged 30-39; and females. People from holdsehath higher incomes ($150,000+ p.a.) were less
likely to reduce consumption. In terms of preferertergy sources for distributed generation, solas w
most preferred (88% of respondents), followed biyda(68%), bio-fuel (47%), and natural gas (44%).

According to the ABS (2006) in a range of houselsald/eys conducted by the DEH & AGO (2000) every
2-3 years between 1992 and 2004, the environmenemarged as an issue of concern for large numbers
of Australians. However, evidence suggests thatptao of environmentally friendly behaviours is
greatest where it is convenient and where it de¢saguire large investments of time or money. 002,
43% of households said they considered cost tddemiain factor when buying a new white good, 44%
nominated the energy star rating as a main coraidar and only 11% of households stated an
environmental factor as their main consideratiomniylhouseholds with insulation said their main oeas
for installing it was to achieve comfort (83%),lrat than to save on energy bills (10%) or use éassgy
(4%). Also, it is possible that people may becom@glacent, feeling that they are "doing their ifithey
recycle, use unleaded petrol and buy the occaseraaly efficient appliance. This complacency mayb
barrier to further modifications of behaviour.

A report by United Nations Environment ProgrammeNBP) (2007) confirms the ABS 2006 report
stating that people do often not behave consistemith their level of concern about environmental
problems. In fact, environmental considerationspaobably only to a smaller extent determining hama
behaviour. As the report suggests, many other fagiay a role, such as cost of in terms of timenay

or effort, and people's ability to behave in certany. People also have to be aware of the envieoitah
effects of individual actors in order to behaveamenvironmentally-friendly way. It appears fronrigas
studies that individuals have misconceptions alpmwer consumption of appliances, assuming, often
incorrectly, that large appliances take more pothan smaller ones, rather than also considering the
energy rating of the appliance.

Other factors such as gender, socio-demographierelifces and different building users can influence
energy use in buildings. For example, in a studydoated in (Karjalainen 2006, as reported in UNEP
2007) it appeared that women are less satisfied mibm temperatures than men, prefer higher room
temperatures than men, and feel both uncomforteblgg and uncomfortably hot more often than men.
Although women are more critical of their thermal/eonments, men use thermostats in households more
often than women. Differences between socio-denpdgcagroups are not always straightforward as
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illustrated by results from a Dutch study by St&§99). Highly-educated people often use more hgatin
energy, for instance, even though their home ®lyiko be better insulated. Young people have naaié
and floor insulation in their homes, while middiged and elderly people take more small energy gavin
measures.

Stehlik et al. (2009¥tudied the perceptions and attitudes of househ®lth the issue of sustainable energy.
Their study formed part of the Household Energy iAlRtoject (Energy Project), a City of South Perth
community service and awareness campaign whichiiesoenergy audits of households. They used two
survey instruments: a baseline survey to estaléshographics, current energy use practices and cotym
perceptions of participants, and a follow up instemt to measure behavioural change at the encegirth)ect.
They surveyed 149 residents in City of South Péktbstern Australia.

Respondent information on dwelling characteristmsnd that 80% of respondents indicated they had ro
insulation in their homes, compared with 68.6% ebgple in the whole of Perth. The majority of resgpemts
lived in homes made of double brick (89%), and 9%8d some type of external shading, with 72% indigat
they had eaves. This is an encouraging resultsagation, thermal mass, external shading and earesll
known to improve not only thermal comfort but morgortantly the energy efficiency credentials ofries.

In terms of energy use, all homes used mains &igir63% used mains electricity and mains gaser@h
11% of 149 respondents indicated they had solarggné’he majority of respondent (90%) had an air
conditioner or evaporative cooler. Over half ofp@sdents had one air conditioner only, and the mpoptilar
form of cooler was the reverse cycle (60%).

The most common form of heating used by respondeassgas, followed by a reverse cycle air condéion
Nearly three quarters of respondents had gas hiarweaating (71%). Of these, 44% had a storage, tamdk
53% had instantaneous gas hot water heating. A&s s@lter heater is the single best thing that eaddne in
the home to reduce energy costs this high adoptamencouraging. Hot water typically accounts {35 per
cent of the household energy bill and a solar hadewsystem will reduce that by up to 80 per cent.

Some more disappointing findings were that only 6@%espondents indicated that they had energgieff
light globes installed in their home. As switchityenergy efficient globes is one of the cheapsstplest
actions a resident could take it is surprisingmote are taking advantage of this option.

When asked about how often they switched off winitets and appliances, 56% of respondents indicatd t
“always” switched off the washing machine when mouse. The least common appliance for switchirfg of
when not in use was the microwave, with 64% indncatnever”. This is concern given that applianceaw
electrical power (3% of a home’s energy use) ihéar off or on stand by. Some of the largest drawérs
energy are audio-visual equipment, VCRs, printans, computer notebooks but this varies by country.

While this study provides a baseline report on gnerse and behavior it shows a mixed level of raspdo
climate change issues by householders. The stymytesl here is to gather information at a natideat! of
how well residents are adopting energy efficienogasures in their homes and how motivated they are t
change behavior that will have a positive impacenargy use and ultimately carbon emissions formd®

1.5Efficiency measures to green the existing housingogk

There is limited information available to consumeb®ut the costs and benefits of retrofitting tckenaomes
more sustainable. Generally consumers want to Kratlv the cost of installing a feature, the costrega/from
having it and the associated payback period. Famgle, the cost to install a 1kWh photovoltaic eystis
about $12,000 but with the available rebate of @8,@ would take 15 years to payback this feature #ne
consumer would save, on average, $250p.a. in enegy and 1.83 tonnes of GHG emissions. Tableltvio
provides indicative costs for retrofitting with thsted items, as provided by Environment Victaetaal. (2009)
but the other helpful information identified abowas not included. Lack of information has been iifiex by
Environment Victoria et al. (2009) as a barrietite uptake in sustainability practices in homes.

11 According to the ABS, in 2006 74% of homes intfPased air conditioners, a figure which had alnamaibled since 1992.
12 Seéhttp://standby.Ibl.gov/summary-table.htfatcessed 25 May 2010] and Mohanty (2001).
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Table Il - Efficiency measures and costs
Retrofit activity Cost

Audit $200
Upgrade household with CFLs $70
Weather sealing retrofit $420
Ceiling insulation (do it yourself) $1,153
Hot water — electric to solar $3,500
Hot water — electric to heat pump $4,000
High efficiency showerhead $95
Dual flush toilet $75C
Tap flow controllers $40
Fridge upgrade $950
Average Cost per Dwelling $2800

Source: Environment Victoria et al. (2009)

More information seems to be available on costrggvior energy saving activities when comparecdetmfit
activities. Table lll, in Appendix I, provides araamnple of this information.

2. Research

The broad aims of our research are tal@)ermine lifestyle choices of: size of home; laoat density, and
household size that impact on energy useefidmine the types and usage of electrical applsasekected by
residential property owners/occupants together thighmotives behind these choices; (iii) identifgl @xplain

user behaviour in residential buildings in relationthe energy consumed, and (iv) evaluate theniness,

barriers, costs, and benefits of sustainable dpwetnt.

2.1 Methodology

A postal survey was adopted as the quickest and owss$ effective way of surveying a large sample of

householders across Australia. A covering lettescdbing the survey, the questionnaire, and a self-
addressed prepaid envelope were mailed in SepteR®® to 1250 randomly selected residents, 250 in
each of the five largest Australian cities by pe@pioin. As the questionnaires could be returned

anonymously, no formal reminder strategy was ableet used to target individual non-responderseatst

an email was sent out as a reminder to respontiey had not yet done so. The responses were
individually coded, entered into a computerisegbase, and analysed.

2.1.1 Database

Respondents were selected at random using the \Wages telephone directory for the five major edpit
cities by population: Perth, Adelaide, Sydney, Meline, and Brisbane (ABS, 2006 Census). Using the
random number generator function in Microsoft Gdfiexcel numbers were generated to help select the
page number, column (on selected page), and rowegliected column, on selected page). The results
created 250 selection markers for potential respotsdper city. The markers were then used to stHect
listed surname and initial that corresponds tortdmelomly generated page, column, and row number in
Excel. The surname and initial were then usedetwch the online version of the White Pages tolchec
that the selected name was still listed. This oethvas selected to reduce potential typing erracs a
because the online version of the White Pages th&dull name and postcode of a suburb, whereas th
paper based version of the White Pages did not.

2.1.2 Response Rate

A number of surveys were returned unopened wittamped message that they were “undeliverable”. It
was discovered that neither the hard copy WhiteePagr the on-line version showed whether a prgpert
was a flat, unit or anything other than a detadimmue. Over one hundred surveys were returned, phma
from Sydney. When these were received, a new asldvesld be located and the survey would be resent.
Table IV below shows the number of returns andnése
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Table IV: Returns & Resends
City Returns Resends
Sydney 37 18
Adelaide 10 9
Perth 22 9
Melbourne 25 25
Brisbane 22 22

Of the 1250 questionnaires mailed to residents G&8% were completed and returned. Due to this low
response rate the survey is being repeated, bldtdst results were not ready for inclusion irs thaper.

2.2 Survey Instrument

The questionnaire commenced by asking respondbeotg éhe home they live in: size, number and types
of rooms, and construction details, and the houdetmmposition. Next they were given a range oioast

that have been identified as havingignificant effect on household climate change siois and asked to
indicate the likelihood of them adopting the listeehaviours or actions in the next 12 months, toget
with reasons for not undertaking them, if they hane already done so. Respondents were asked to
identify from a range of options what they consitieibe the most important benefits of incorporating
energy efficient features within a home.

To determine respondents’ energy and water houdedorisumption, we requested that they review their
last three (3) electricity, gas and water bills &fidn a table to indicate units used, total casid average
daily consumption. This information was also usetielp verify answers to earlier questions witharelg

to type and size of home they lived in and theporéed behavior. Finally, demographic questionsewer
included at the end of the survey.

3. SUMMARY OF CASE STUDY FINDINGS

When asked how motivated respondents are to rethaie personal climate change emissions, the
majority (81%) said they were moderately (49%) ighty (32%) motivated. The majority of respondents
(93%) were homeowners.

3.1 Size of home and household composition

Over two-thirds of the respondent’s homes had eitmee of four bedrooms (35% in each group), while
over a half of all homes had two bathrooms (52%) @&vo living rooms (52%). This number of rooms
appears to be in line with ABS data that shows thataverage home has grown to 258m2. In terms of
household size, 43.5% of respondents have two pgra0% comprise 3 persons and 16.5% have just one
person. These figures are in line with the nati@awarage of 2.6 persons per household. Accordineo
report by the Department of Environment & Heritd&H) and the Australian Greenhouse Office (AGO)
(2006) this trend to smaller household sizes argktahomes presents a barrier to reducing impacth®
environment.

3.2 House construction

The majority (88%) of the homes were constructe@itifer double brick (53%) or brick veneer (35%),
over half (56.5%) were on a concrete slab foundadiod 46% were on brick or stone footings. Over-two
thirds (73%) have air-conditioning in their homeishvthe most common type being either a wall modnte
split system or a ducted evaporative system. O df the homes have a swimming pool.

3.3 Likelihood of adopting no to low cost energy &tient behaviours

From a range ofo/low costactions that have been identified as havirgygaificant effect on household
greenhouse gas emissions respondents were askedidate the likelihood of them adopting the listed
behaviours or actions in the next 12 months. Tablelow summarizes the results. Note that it doas n
show the “neither likely or unlikely” or “not appkble” options for space reasons.
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Table V — Likelihood of adopting no/low cost behawurs that reduce greenhouse gas emissions

Actions Already doing | Likely/Highly Unlikely to

likely adopt

Turn off all my appliances at the wall when not in 40% 30% 23%

use

Insulate my hot water pipes coming out of my water 40% 21% 19%

heater

Reduce my showering time to less than 4 minutes 62% 20% 8%

Turn off the extra fridge until needed 38% 11% 17%

Install a water efficient shower head if | have a 57% 10.7% 12%

storage hot water system (to save hot water)

Install water efficient tap fittings 53% 15% 12.5%

Avoid halogen down-lights or replace with 44% 29% 7.4%

LED/compact fluorescent/lower wattage globes

Wash clothes in washing machine using cold water % 76 7% 12%

Turn lights off when not in the room and use 89.4% 8% 1%

natural light where possible

Seal around external doors and windows with 43% 27.4% 15.5%

sealing strips to reduce draughts

Use a warmer blanket while sleeping rather than 88% 8.3% 1%

warming the whole room/house

Dress appropriately rather than cooling/warming 86% 12% 1%

the whole room/house

Replace 10 of the most used light bulbs with LED 58% 31.4% 5%

or compact fluorescent globes

Use the washing machine or dishwasher only when 82.4% 12% 3.5%

full

Dry clothes on a clothesline rather than in an 85% 10.6% 1%

electric clothes dryer

Turn down hot water heater setting to 5060 58% 14% 12%

Set the air conditioner thermostat to 18 46% 11% 3.6%

winter and 24-2% in summer (if needed)

Install timers on appliances to turn them off when 10.6% 16.5% 38%

not in use

Many of the respondents were already taking mantheflistedno/low costactions: more than 50% of

respondents were taking action on eleven out oéiteteen listed. The most common actions takerwer
turning lights off when not in the room and usingfural light where possible; using a warmer blanket
while sleeping rather than warming the whole roau#fe, and dressing appropriately rather than
cooling/warming the whole room/house, and dryingtleds on a clothesline rather than in an electric

clothes dryer.

Theno/low costactions respondents were most likely to take ohetl replacing ten of the most used light

bulbs with LED or compact fluorescent globes; tagnoff all appliances at the wall when not in used

avoiding halogen down-lights or replace with LEDfgmact fluorescent/lower wattage globes. The actions
they were most unlikely to take were: installingnérs on appliances to turn them off when not i use
turning off all appliances at the wall when notuse, and insulating hot water pipes coming outhef t

water heater. Given that all the listed actionslaneor no cost it was surprising that more peoptaild

not take these actions.
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3.4 Reasons for not taking no to low cost actions

To determine the reasons why they may not take@mct table was included listing various potential
reasons for this, including an “other” option. TaMI below outlines the most common reasons for not
acting for each of the actions.

Table VI — Reasons for not taking action

Actions Reasons
Turn off all my appliances at the wall when nouse Inconvenient/no time/too busy
Insulate my hot water pipes coming out of my waiksater Lack of information/do not know how
Reduce my showering time to less than 4 minutes eiQHBorget/too lazy/not in the habit
Turn off the extra fridge until needed Other; Ingenient/no time/too busy
Install a water efficient shower head if | have@age hot Other; Inconvenient/no time/too busy
water system (to save hot water)
Install water efficient tap fittings Depends on savings
Avoid halogen down-lights or replace with LED/corapa Other; Cost too much
fluorescent/lower wattage globes
Wash clothes in washing machine using cold water heBinconvenient/no time/too busy
Turn lights off when not in the room and use ndtligat Forget/too lazy/not in the habit
where possible
Seal around external doors and windows with sealings to Inconvenient/no time/too busy

reduce draughts

Use a warmer blanket while sleeping rather thanmirag the Other; Forget/too lazy/not in the habit
whole room/house

Dress appropriately rather than cooling/warmingvihele Forget/too lazy/not in the habit
room/house

Replace 10 of the most used light bulbs with LEZ@mpact Cost too much

fluorescent globes

Use the washing machine or dishwasher only when ful Inconvenient/no time/too busy
Dry clothes on a clothesline rather than in antaleclothes Inconvenient/no time/too busy
dryer

Turn down hot water heater setting to 500 Other; Inconvenient/no time/too busy

Set the air conditioner thermostat to 182@ winter and 24-| Other: Inconvenient/no time/too busy
26°C in summer (if needed)

Install timers on appliances to turn them off winenin use Cost too much

Given that so many of these actions will help tuee energy and water use in homes it is disagpgint
that one of the most common reasons given for refgrts not to act was due to inconvenience, or that
they forgot, or were too lazy. This information gamovide useful clues of what is needed to helppfeeo
act, such as automating some actions where possibfeaking actions mandatory, such as requiring
homes to have water efficient shower heads.

3.5 Likelihood of adopting low to medium cost enengefficient behaviours

Next respondents were asked to indicate the likelihof them adopting behaviours or actions in tet n
12 months from a range @dw to medium cosactions that have been identified as reducingrireese
gas emissions produced by households. Table Vibelmmarizes the results. Note that it does nmivsh
the “neither likely or unlikely” or “not applicableptions for space reasons.

Table VII — Likelihood of adopting low/medium costbehaviours

Actions Already doing | Likely/Highly Unlikely to
likely adopt
Have an energy audit/ assessment completed on myj 13% 11% 48%
home
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Install ceiling fans to reduce use of or need for a 51% 8% 31%
conditioning

Install a 1kW or larger Photovoltaic (PV) systemtbe 12% 11% 57%
roof

Replace the old fridge (10 years or more) with@Skar 42% 21% 18%
Energy Rated fridge

Replace the old washing machine (10 years or more 45% 19% 19%
with a more energy and water efficient washing nvaeh

Replace the old dishwasher (10 years or more) avith 24% 11% 8%
more energy and water efficient dishwasher

Install a 5 Star instant gas; heat pump; or sadamater 38% 13% 32%
heater

Install or top up insulation in ceilings 63% 18% 11%
Replace single flush toilet with water-saving dual 82% 11% 5%
system

Externally shade any exposed western or eastern 62% 13% 11%
windows

Install double glazing to windows 2% 5% 69%
Install a roof ventilator to help remove hot awrfr the 27% 13% 36%
roof cavity

Switch household power supply to “Green Power” 11% 18% 53%
(100% renewable energy)

Install evaporative air conditioning instead ofpdits 21% 2% 49%
refrigerate system

Install a “Smart Meter” or similar device to findito 10% 13% 53%
where and how much energy is being used in theehous

and act on the results (reduce high energy usages)ar

Install a rainwater tank or rainwater harvestingtesn 51% 17% 21%
Install a greywater system 17% 11% 51%

Not surprisingly fewer of the respondents wereaalyetaking action on thiew/medium coslisted items
compared to theo/low costactions: more than 50% of respondents were takatign on only five out of
the seventeen listed. The most common actionsdredken were: replacing single flush toilet witiatl
system; installing or topping-up ceiling insulaticend e&ternally shading any exposed western or eastern
windows Given that 42% of heat escapes through the nodftat heating and cooling consume the most
amount of energy in a home (38% as shown in Figunestalling or topping up insulation is one okth
more cost-effective ways of reducing energy condionpn homes and saving money. It is surprisinthwi
rebates available for installing insulation tha thke up of these has not been higher, givendhangages

of doing so. Similarly, water heating uses 25%radrgy in homes but consumes the most greenhouse gas
emissions anghstalling instantaneous gas or solar hot watetenéa another cost-effective way of reducing both
energy consumption and greenhouse gas emissiote saving money.

The low/medium cosactions respondents were most likely to take ihethh replacinghoth the old fridge
and old washing machine with a more energy (andemvatfficient one;installing or topping-up ceiling
insulation, andswitching the household power supply to “Green &wl he actions they were most unlikely
to take were: installing double glazing; installiagmotovoltaic system; switching to “Green Power”, and
installing a smart meter.

3.6 Reasons for not taking low to medium cost actis

Table V, in Appendix Il, outlines the most commaasons for not acting on the various listed options
and this was predominantly due to the cost of thm/s. Given that there are rebates available inyma
States for some of these items such as photovgiels, insulation, solar hot water systems, and r
water tanks, it would seem from these results ¢ither the respondents were not aware of the relmate
are not informed about the benefits of many of ¢hastions particularly in terms of overall savings
energy costs, where payback periods can be quote feln some items.
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The response to installing smart meters indicdtas tore information is needed about these features
Smart Meters, also known as Advanced Metering $tiftature, detail a consumer’s energy use on a real
time basis. The progressive rollout of smart meten®ss Australia began in 2007 to help government
regulators better match electricity consumptionhwiteneration by providing an economical way of
measuring when the energy is consumed, allowinge@etting agencies to introduce demand basetktarif
Electricity pricing usually peaks at certain predide times of the day and the season. When consume
can see where, how and when they use energy tedyetter informed of how to adjust their consumptio
habits to be more responsive to market pricesderdio save money on power bills.

There are products on the market that act like smaters and can be purchased by consumers far thei
own use prior to the rollout of government mandatsdhrt meters. These commonly receive information
wirelessly at regular intervals from a transmifpdsiced in the meter box, keeping consumers informed
about how much power they are using and how muahdbsting, in real-time. In addition these can be
connected to numerous transmitters or Individugblimce Monitors (IAMs) at once, enabling different
circuits or appliances to be monitored for energiystimption so it can be seen at a glance whichaaqugl

is using the most energy and at what tirtfes.

3.7 Benefits for acting environmentally

It is recognised that many of the energy and wsaéeing features in homes cost money so respondents
were asked to rank from a list of financial and +#fimancial benefits what they considered to bertiuest
important and that might motivate them to act. Gastings greater than $1000 per annum were coesider
the most important, followed by: doing the rightntly achieving healthy indoor air quality; incredse
property value; decreased obsolescence , and "atéyeked last. Certainly it is the cost savings dféa

that are reported most widely in the media in refato acting in a more energy conserving way. ‘igpi

the right thing” is a social construct and is basada sense of moral obligation. How people peeéne

risks from, and threats of, climate change arelyp#re result of cultural and social processes winese
events are communicated to others (social amgiificaand the results of such communication. Wih s
much media-attention to the need to combat clinchnge this has no doubt raised awareness amongst
the public for the need to act to help solve theld® environmental woes.

3.8 Energy and water use

To determine if respondents were acting in a way tthey had reported in earlier questions that thene,
they were asked to provide their daily electricggis and water consumption over three billing pkriand
to report of the cost of this. Tables VIII-X bel®kows these results.

Table VIII — Electricity daily volume consumed
Volume (kWh) Period 1 Period 2 Period 3
0-5 12% 13% 7%
5-10 18% 26% 26%
10-15 20% 15% 21%
15-20 16% 24% 16%
20-25 12% 9% 9%
25-30 8% 2% 0
More than 30 12% 11% 21%

According to ABS total household electricity consation is approximately 150-200 PJ per year and
average energy consumption per person per yeapobgimately 20-21 GJ.

13 See for example the Current Cost ENVI http://wemartnow.com.au/.
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The survey responses indicate that energy conswvareztl between periods, presumably taking accolunt o
seasonal changes. In all three periods, the mgjofitespondents consumed between 5-20 kWh per day,
but nearly a fifth consumed 20kWh or more over getione, which is considered to be quite high, given
that the ideal consumption is reported to be ar@ikd@/h per day.

Table IX — Gas daily volume consumed

Volume Period 1 Period 2 Period 3
0-15 60% 64% 53%
15-30 8% 3% 12%
30-45 0 6% 6%
45 - 60 5% 0 3%
60—-75 5% 0 6%
75-90 3% 0 3%
More than 90 19% 28% 18%

Australian household gas consumption is approxilypdte5-150 PJ per year (ABS). Table IX shows that
respondents mostly consume between 0-15 kJ pewbdap is below the national average but may be due
to not all households having reticulated gas angi#his form of energy.

Table X — Water daily volume consumed

Volume (litres) Period 1 Period 2 Period 3
0-50 0% 0.0 0.0
50 - 100 4% 4.3 2.5
100 - 150 0% 4.3 2.5
150 - 200 7% 6.5 0.0
200 - 250 8.9 2.2 5.0
250 — 300 8.9 21.7 25.0
More than 300 71.1 60.9 65.0

According to ABS total household average houseldter consumption is approximately 150-250 KL
per year, or 426 litres-710 litres per day. Theuffggs below in Table X indicate that two-thirds of
respondents consume more than 300 litres per déipanwith the national average statistics. Buisit
pleasing to see that one-fifth to one-quarter spomdents in periods two and three consume bet@&@n
300 litres, well below that National daily average.

Lastly, demographic questions revealed that 62%sondents were male and 61% were over 60 years of
age. Comparing these figures to the Australian Cedsita (ABS, 2009) that shows the proportion ef th
population over 65 years of age was only 13.5%heaurvey responses are not likely to be reprateat

of the population as a whole. In terms of houselmtdme 28% earned under $30,000 per annum, 26.5%
earned between $30,000 and $60,000 and 24% eagheddn $100,000 and $200,000. Respondents from
the five states surveyed were dispersed as foll@8%6 were from South Australia, 24% from Western
Australia, 20% from New South Wales, 15.5% fromt¥i@, and 13% from Queensland.

Sub-group analysis revealed no statistically sigaift or important differences in the pattern matien
towards reducing personal climate change emissiorsss gender, age or income level.
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4. Limitations

As with many postal surveys, respondents who dheedeor working part-time have more time to answer
surveys and are often over-represented. Thus.edmondent group is unlikely to be representativenef
overall population. Further, the response rate veag low due to the discovery that neither the haopy
White Pages nor the on-line version showed whedhproperty was a flat or unit and surveys sent to
homes that were anything other than a detached hegne returned unopened with a stamped message
that they were “undeliverable”. To increase th@oese rate and representativeness of the respohties
population as a whole the survey is to be repedteelse results will be the focus of a separaterpape

5. Summary and conclusion

This paper outlines the results of a nation-widestfalian study of householders in 2009 to identtiigir
attitudes towards climate change and the drivers lzarriers towards energy efficiency in the home.
Barriers to energy efficiency in homes are largembs and smaller households, initial costs and long
payback periods of sustainable features (RobedsSams, 2007), and lack of consumer information at
point of purchase or lease; split incentives betwadlders and the householder, and upfront capdsis

of energy efficiency measures; (Environment Viaoet al. 2009). The same barriers were indicated by
respondents to this survey, particularly thosetirejato cost and lack of consumer information about
benefits and savings from incorporating energ\cedfit and water saving devices and features.

This survey indicates the most common reasons pepl not acting in more sustainable ways is due to
inconvenience, or laziness. This tends to mirr@ itbsults of earlier surveys by Connection Research
2008 and others. This information can provide uselfues of what is needed to help people act, sgch
automating some actions where possible or makitigrec mandatory, such as requiring homes to have
water efficient shower heads.

Given that water heating and heating and coolinpahes use the most energy and produce the most
greenhouse gas emissions these areas should medoon. The greater uptake of rebates for ceiling
insulation and gas water heating would aid in tgbktfto reduce greenhouse gas emissions.

According to Steiner, UN Under-Secretary General dnited Nations Environment Programme (UNEP)
Executive Director (2007), “by some conservativénestes, the building sector world-wide could defiv
emission reductions of 1.8 billion tones of CO2urther, Steiner notes that several countries, dioly
Australia, are looking to phase out or ban theiti@thl incandescent light bulb and the Internagion
Energy Agency estimates that a total global switcltompact fluorescent bulbs would, by 2010 (from
2007) deliver CO2 savings of 470 million tones laghgly over half of the Kyoto reductions!

As outlined in a report by the UNEP Sustainable Sdmiction and Building Initiative (2007) the rigimix
of appropriate government regulation, greater dsenergy saving technologies and behavioural change
can substantially reduce CO2 emissions from thiglimgi sector.
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Appendix I- Savings Information to Aid Consumers

Table Il - Efficiency activities and cost savings

Energy saving activity Cost Saving p.a. CO2 savedld)
Switch off the bar fridge $40 -170 280
Upgrade from a 1 star to 5 star fridge | $50 350

model
Wash clothes in cold water instead of hoElectric water heater: $85 | 520
Gas water heater: $48 142

Replace old water heater with gas- Electric water heater: $566| 4020
boosted solar water heater Gas water heater: $398 1110
Take a 4 minute shower instead of an 8 Electric water heater: $98 | 602
minute shower Gas water heater: $55 165

Switching off all appliances at the wall | $112
rather than leaving them on standby

Source: Department of Environment and Conservation & Dept. of Planning & Infrastructure “Living Smart”
information pamphlets; Alinta (2009), Advantages: Energising the W.A Community newsletter, Winter.



Appendix Il- Reasons for not taking action

Table V — Reasons for not taking action

Actions

Reasons

Have an energy audit/ assessment completed on mg ho

Inconvenient/no time/too busy

Install ceiling fans to reduce use of or need focanditioning

Other; Cost too much

Install a photovoltaic system on the roof

Cost too much

Replace the old fridge with a 5-6 Star Energy Rateel

Cost too much

Replace old washing machine with a more energywaatdr efficient
washing machine

Cost too much

Replace old dishwasher with a more energy and vedfierent one

Other; Cost too much

Install a 5 Star instant gas; heat pump; or sadamater heater

Cost too much

Install or top up insulation in ceilings

Cost too much

Replace single flush toilet with water-saving dsydtem

Other; Cost too much; Depends on Sa

Externally shade any exposed western or eastemhowis

Other; Cost too much; Depends on Say

Install double glazing to windows

Cost too much

Install a roof ventilator to help remove hot awifr the roof cavity

Other; Cost too much

Switch household power supply to “Green Power”

Cost too much

Install evaporative air conditioning instead ofpéitgefrigerate systen

Other; Cost too much

Install a “Smart Meter” or similar device

Lack of information

Install a rainwater tank or rainwater harvestingtegn

Cost too much

Install a grey water system

Cost too much
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