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EXECUTIVE SUMMARY

1. EXECUTIVE SUMMARY

This final report provides the South Australian abGovernment Association (SALGA) with
an analysis of the results achieved throughouEtlergymark trial. The South Australian
Energymark Trial commenced in August 2009, follogvom from a successful national trial.
The Commonwealth Scientific and Industrial Rese®uofanisation’s (CSIRO), working
together with the SA LGA, aim to create momenturthatcommunity level around the topic of
climate change and energy use.

Energymark draws on previous work conducted inthter sector to develop a process that
can increase knowledge and understanding aboutireflgreenhouse gas emissions to bring
about behavioural change in individual energy comsion. Active and interested community
members volunteer to be a group convenor. Eactpgroavenor then commits to hosting a
series of eight ‘kitchen table’ meetings on enaagyg climate change mitigation with a small
group made up of friends, colleagues or family. §leup proceeds through the meetings at
their own pace using material supplied by CSIRCecimgl a range of climate change topics.
After each discussion the group convenor providgisaat summary to CSIRO, detailing the
key points raised and actions that have been cdstrid by each individual in their group.

The group completes voluntary questionnaires astaet, middle (session four) and end of the
process to monitor any change in attitudes, bebiaviand knowledge. Participants also fill in a
carbon footprint questionnaire at the start andafmutocess to monitor changes in greenhouse
gas emissions. The data collected enables assdasshigrergymark’s impact on individual
behaviour over time as well as evaluation of infation exchange through social network
analysis.

The main findings from the South Australian EnergykniTrial are:

= The median age of participants was 45 years. Tliasea good representation of all
age groups. The majority of participants were fen{&b% compared to 45%).

= Participants were well educated, with 64% holdirdiphoma or above. Thirty-eight
percent of respondents were employed full time,29% were retired. Most
participants were ‘white-collar’ workers.

= The median household income of Energymark partitgpavas $70,000-$79,000.

= Energymark participants were in households of cagiplith no children (32%) or
couples with children (28%). Most respondents liired house, as opposed to a flat or
other structure. Fifty percent of respondents owtheit own home or had a mortgage,
and 48% were renting.

= The majority of Energymark participants were froammmetropolitan regions, with
78% living ‘in a town'.

= On average Energymark participants reduced théocefootprint by three tonnes or
15%. The greatest reduction in greenhouse gas iemsssccurred in the spending
sector.
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EXECUTIVE SUMMARY

= There was an increase in Energymark participamsitive attitudes, intentions and
behaviours towards reducing their household elgttrconsumption.

= On average Energymark participants’ knowledge oibus energy technologies
increased, as did knowledge of climate change aladed issues

= Asignificant increase was observed in respondexugport of several energy
technologies (e.g. nuclear), with a significantréase observable in others (e.g. gas
without carbon capture and storage). Support éédiht strategies and behaviours for
reducing greenhouse gas emissions also increalseou@h were already relatively
high), such as increasing the price of electriaitg a Carbon Pollution Reduction
Scheme.

= On average, Energymark participants communicatidrivation from Energymark
sessions to nine people beyond their Energymarkpgiar the first half of the program
(pre - interim), and another nine people for theosd half of the program (interim -
post).

= Participants and groups who were linked with greagductions were: likely to have
higher incomes and non-tertiary educations; byetiek of the process they were likely
to identify as being members of the community; parteive others as approving of
and to be reducing their own household energy aopson. Groups that by the end of
the process perceived their group convenor aseamobel and described their group as
having cohesive values were more likely to havatgrereduction in COemissions
from household electricity consumption.

In the next section of the report we outline thecess and methodology of Energymark. We
then outline the project management aspects dbtiueh Australian Energymark trial,
including recruitment methods. Following, we outlithe results of the trial. First, we present
the demographic profile of participants, followedlehavioural, attitudinal and knowledge
change, change in support for different energyrteldgies, and social networking behaviour.
To explore these issues we draw upon both quawmétdata from the surveys as well as
gualitative data from the open ended questionsided in the surveys and group convenor
session summaries. We then explore the influendedofidual and group level characteristics,
including the influence of location. In the follavg section we explore some of the impacts of
Energymark and key issues, concerns and messagastiofpants using qualitative data from
the convenor session summaries.

Final Report: South Australian Local Government Association Energymark Trial « July 2010 7



INTRODUCTION

2. INTRODUCTION

This final report provides the SALGA with an evdioa of the Energymark trial. The South
Australian Energymark Trial, which commenced in Asig2009, follows on from a successful
national trial of the Energymark process. The CSIR@rking together with the SALGA, had
the shared goal of creating momentum at the commigviel around the topic of climate
change and energy use.

The Energymark concept was drawn from a similac@ss used in the water sector. The
Energymark process is directed towards increasijpawareness and concern about
reducing greenhouse gas emissions. The Energymackss can also increase knowledge and
understanding of the role energy technologiesdiicang emissions to bring about individual
behavioural change in energy consumption. Behaalairange is an important component of
the energy debate as societal behaviour deterraoresumption patterns (which affects
demand) and technology acceptance (which affeetpithispects for new energy technologies
in Australia). As a result, CSIRO has been gragplitith the problemhow to create national
momentum around the topic of climate change anekigion to energy that will change the
way Australians think and act about energy and atamchange mitigationl o address this
guestion CSIRO has developed Energymark.

2.1  Energymark

The CSIRO’s Energy Transformed Flagship is commhitteincreasing public awareness and
knowledge about climate change and the range afjgitechnologies available to reduce
greenhouse gas emissions. In addition to its teahnésearch program, the Flagship has
become increasingly aware of the critical role ttenging individual energy behaviours will
play in successful efforts to mitigate climate afpan

The Energymark concept is based on a behaviouigeharogram developed by the Victorian
Women'’s Trust called Waterark (Victorian Women's Trust, 2009). The Waterrk approach
clearly demonstrated the success of utilising pistiag social networks for generating social
change. Watanark groups were formed around already existing fribimsand community
groups. Thus, feelings of mutual respect, trustacwbuntability were prevalent and
participants felt safe to discuss the issues aodi@ms openly.

The Energymark process has embedded within it mong and evaluation. CSIRO has
included questionnaires to measure and track krapeleattitudes and behaviours throughout
the process in order to provide evidence of redadt individual carbon footprints,
knowledge and attitude change.

The Energymark process is based on six key pdiatseincourage, support and create social
change (see Gardner, Dowd, Mason, & Ashworth, 20@6uding:

1. The need to reach people in a safe environmenp(péguoefer kitchen table
discussions/workshops to major Government publiciypaigns).

8 Final Report: South Australian Local Government Association Energymark Trial « July 2010
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2. Perspectives of participants involved in delibexaprocesses shift as they develop
more informed opinions. In many cases this leadsrwre positive attitude towards
new technologies.

3. Trust in the messenger is as significant as thesagesin shaping public perceptions.

4. A lack of knowledge exists in communities aboutrggeechnologies and their
relationship to greenhouse gas emissions and iharelear need and demand for
education at all levels.

5. People want balanced, accurate information whichdspendent and credible.

6. Engagement is a way to develop leaders within ¢mensunity to move the debate
forward.

In order to apply the above social change agemtsetare essential engagement principles
that can assist in the implementation of the chamgeess. These include:

1. Inclusiveness - recognising individual effort, ackhedgement, and incorporate ideas
and perspectives.

2. Mutual respect - provides the opportunity to expldisten and understand different
viewpoints, values and beliefs by encouraging atheishare their experiences.

3. Transparency - the open sharing of and accessaomation.

4. Mutual responsibility and accountability - activelgntribute to building a better
solution, define boundaries and expectations Heljpsiild confidence in the
participants about the process.

5. Adequate resources - confirm the overall commitntetie process.

6. Mutual trust - trust is crucial if real outcomeg going to be achieved from any
engagement activities.

2.2 Process and methodology

2.2.1 Process

The Energymark process brings together small grofipsople who meet at their own pace to
discuss energy technologies and climate changéinthe eight meetings individuals share
their thoughts, anecdotes and first hand expergrfegaging the public in this way ensures
the information is more likely to be translatedimaiction by individuals because they can relate
to the concepts, discuss them openly and changebiteaviours accordingly.

There are three key roles involved in the Energlapancess: 1) the Expert Panel (made up of
scientists from within and external to the CSIRB)the Secretariat (CSIRO Energymark

Final Report: South Australian Local Government Association Energymark Trial « July 2010 9
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project managers); and 3) the Group Convenor [Eidlr The Expert Panel approve all
factsheet information and provide answers to tex@imjuestions from Energymark groups. The
CSIRO Secretariat supports each convenor, col@cisp Convenor summaries and
participant questionnaires and is the link betwtbengroups and the Expert Panel. The Group
Convenor is crucial to the success of the proféobup convenors bring together a small group
of people and instigate the process of talking akaergy, climate change and mitigation.
Group convenors organise and manage the meetirigsiofroup and provide the link back to
the Secretariat. In order to qualify to be a groapvenor, individuals need to have a minimum
of a Year 12 (or equivalent) education level, thpability to lead, engage, facilitate, and
maintain arEnergymarknetwork, and provide feedback and questions framgdiscussions

to CSIRO.

* Defines a standardised topic sequence
+ Approves infarmation
+ Safeguards process legitimacy

CSIRO (The Secretariat)
* Facilitates questionnaire completion
Group | = Evaluates questionnaire responses
+ Provides standardised, balanced information
for a sequence of defined topics
* Supports the group convenor
+ Evaluate corvenor responses

Group 4

The Group Convenor

* Coordinates discussion group

+ Facilitates information flow

* Provides a written summary of
each discussion

Group 3 Group 2

Figure 1 Energymark process

2.2.2 Data collection and analysis

To evaluate the effectiveness of the trial andwa&pteedback from participants, questionnaires
were administered at the beginning, interim (sesdjoand final stage of the trial. These
guestionnaires were voluntary, and we have recalata back from 20 of the 35 groups. The
surveys included questions that covered the togimswledge of energy technologies;
knowledge of climate change topics; beliefs anitlualits concerning climate change; beliefs
and attitudes concerning energy technologies; fmideenergy consumption and intentions;
the role of the group convenor and group functan information regarding social networks.
A carbon footprint survey was administered at tiaet ind end of the process in order to
measure any change in participants’ carbon fodipmer the duration of the trial. Convenor
session summaries provided valuable qualitativermétion regarding the discussion which
occurred in each session and actions committeg Enlergymark participants. The data
collected enables assessment of Energymark’s ingpaictdividual behaviour over time and
information flows through the use of social netwarlalysis. This mixed method enables
measurement of the process and outcomes.

To understand the effectiveness of Energymark aoeraging reduced energy consumption
and increased awareness and preparedness to@dohate change, participants’ knowledge,
attitudes and behaviours at the beginning and ¢herof the trial were compared. These
comparisons were made using paired sample t-tegtsdifferences considered significant at p
<0.001, p<0.01, and marginally significant at p<a®$<.10. Multiple regression tests were
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used to identify if reducing CArom household energy consumption was linked ttigpants
or groups with particular features. These assariativere considered significant at p <0.001,
p<0.01, and marginally significant at p<.05. Onéyfipants that volunteered responses on
each questionnaire were included in these analy$esqualitative convenor session
summaries were analysed thematically using NVivsiea 8. Qualitative coding was
undertaken to locate key themes, patterns, idedsc@ncepts within the data.

2.2.3 Limitations

There are several limitations which need to begeised. Energymark does not rely on a
random recruitment process. Rather, groups aniipants are self-selected. As explained,
engaging with pre-existing networks and those \wiilinterest in the topic is an important part
of successful engagement in mitigation behavioangle programs. In order to provide a
comparison and partially address this limitatioe, vave compared the carbon footprints of
Energymark participants with those of South Ausirak a whole, as measured by the
Australian Conservation Foundation (ACF). The pnefgymark average of Energymark
participants was marginally more than the 17.24ésmverage per capita for South Australia
as estimated by the (ACF Consumption Atlas (Degl.e2007). The measure of g@missions
used in the Energymark project is comparable toAGE Consumer Atlas with some minor
differences. Both approaches include the emisgiensrated through direct energy
consumption such as household electricity and éatlienergy usage which takes place through
the purchasing of goods and sources. Similarih pproaches include weightings that are
based on statistics from a range of secondary eswsch the Australian National Greenhouse
Gas Inventory and Australian Bureau of Agricultuaatl Resource Economics (ABARE).
There are two key differences. The ACF Consumeaisitionsiders emissions generated
through construction and renovation whereas thedyngark methodology does not consider
construction and renovation as a standalone actilite ACF methodology projects emissions
per person statistically, whereas the average @nissalculated in Energymark are based on
self-reports from participants.

While the embedded monitoring and evaluation preéesa unique and important aspect to
Energymark enabling assessment and evaluatioregdrtbcess, the lack of a control group
means that it is possible factors outside of ther§ymark engagement process influenced any
change in behaviour or knowledge observed. Whaegialitative data and communication
with convenors gives a strong indication of the amgnce of Energymark in instigating the
change process, it is not possible to quantitatidetermine the individual impact of the
Energymark process on behaviour change.

Owing to the short time period of the SALGA Energyintrial, any behaviour change
observed (such as changes in carbon footprints)b®ayconservative indication. From the
initial start date of the trial (August 2009) tdyJ@010, taking into account the time taken to
recruit convenors and holiday periods when convence less active, change in some
participants’ carbon footprints, electricity andsgsage may be minimal. Energymark is
designed to be a longer-term process, conductedlydever eight months (one session a
month) to facilitate long-term engagement and thefsaviour change.

Final Report: South Australian Local Government Association Energymark Trial « July 2010 11



PROJECT MANAGEMENT

3. PROJECT MANAGEMENT

3.1 Project Responsibilities

Table 1 summarises the responsibilities complesestated in the ‘Consulting Services
Agreement’. Ms Sarah Crossman commenced work agyiEmark Project Officer in South
Australia on the A of August 2009. The SA LGA sent a circular to$diuth Australian
councils and posted it on the SA LGA website on@hef August 2009
(http://www.lga.sa.gov.au/site/page.cfm?c=18588e circular was reissued on the 25th of
September. Of the 68 South Australian councilsta bf 25 councils registered their interest
(19 in response to the first circular and a furtiheee councils expressed interest after the
second circular). Ms Crossman received a spreatisheeuncil contacts as a result of the
circular on the 11th and 21st of August and comrmadmoaking contact with those councils. A
further four councils also registered their intérese independently of the circular and three
after personal contact was made by Ms Crossmancdiecils comprised 15 metropolitan and
ten non-metropolitan councils. Of the 25 coundlk came across as very enthusiastic about
the project and willing to help. Two of the cousoivho registered interest were of average
enthusiasm, and the remaining two were not abbetoontacted. Throughout August and
September the session materials, surveys and conpanks were updated to include South
Australia specific information and incorporate fuegtly asked questions from previous
Energymark Trials.

Table 1 Trial responsibilities

CSIRO SALGA

1. Deployment of a CSIRO social science staff 1. Input and feedback on the Energymark
member at CSIRO Waite Site, South Australia for | process and content (including

project support and as key contact for participants| recruitment, group convenor materials,
group convenors. session fact sheets, auditing materials and
questionnaires).

2. Re-development of the survey and session

materials. Session materials can be found at: 2. Provision of materials already in

http://www.em.csiro.au/energymarkresources/indek gnistence that could assist in the

ml development of the SA Energymark.

3. Newsletter every four months. 3. Provide CSIRO with network contacts
within the 68 South Australian councils

4. Update to SA LGA and Interim Report. and NGO or other appropriate groups
who could support either the development

5. Final report to SA LGA. or implementation of Energymark across
the state.

Promotion began after the list of expressions w@rast was received. Table 2 outlines the
promotion and publicity avenues pursued in ordeetouit convenors. Several different
mediums and approaches have been utilised. Taiéli8es the date and details of each

12 Final Report: South Australian Local Government Association Energymark Trial « July 2010
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approach while Table 3 further summarises the ptimmactivities undertaken specifically by

councils.

Table 2 Publicity and promotion

Source Details

SA LGA (6" The SA LGA disseminated a circular to all local goyments in South

August) Australia on the B of August calling for expressions of interest. Mfam
Gray of the Local Government Association has presdnergymark
throughout his networks and to councils. CSIRO fled Mr Gray with flyers
to hand out at presentations to assist in the ptiomof Energymark.

Local = Ceduna Council emailed everyone on their rateplisteas part of

Governments their weekly updates, promoted Energymark on thanciéis radio

segment, and included an advertisement in theislatter.

= A staff member from Port Adelaide Enfield gave agamtation to an
environmental forum and emailed his network of ectg.

= Burnside City Council promoted the project on thedbsite and
emailed a network of people interested in enviromiadgssues.

= Campbelltown City Council promoted Energymark osiithvebsite
and emailed community groups including the ‘Mumgjand
Climate Change’ group.

= Whyalla Council discussed the project with the Sinstbility
Strategic Planning Group and promoted the projethéir council
newsletter.

= Mount Remarkable sent an email to the Communityd@us’ Forum
(community leaders) and the project was mentiondkedr meeting.

= Flinders Ranges emailed the CEO and all councillors

= Charles Sturt emailed their network and distributatcopy fact
sheets to potential group convenors.

= York Peninsular NRM Officer registered interest the CEO did not
support her assistance with the project.

= Holdfast Bay included an advertisement in the cdwgaction of the
local Messenger newspaper and the Community AdyviSommittee
was contacted.

= Marion sent information out to the local SustaitinbBtreet Group.

= Norwood, Payneham and St Peters emailed groupathatterested
in environmental issues.

= Onkaparinga emailed information to their commumiggwork and
placed an advertisement in newsletters that asenimated to peri-
urban areas within council.

= Playford Council presented Energymark to a Commugitgagement
session, emailed Landcare volunteers, emailed tyamlvisory
council and tried to get councillors involved.

= Prospect emailed a group of environmentally-minesidents.

= Tea Tree Gully emailed community groups and CSIBQ the
council flyers for use in community meetings.

= The City of Unley promoted Energymark on their widsn the local
Messenger newspaper and emailed contacts.

= Victor Harbor's NRM Officer emailed all his contact

= The CEO of Grant Council sent out information te tontacts and
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the Community Development Officer emailed a comrtyunétwork.

South Australian
Conservation
Council

CSIRO approached the South Australian Conserv&ammcil who promoted
Energymark in their E-Bulletin which is sent to @owmental groups
throughout South Australia.

Newspapers {7
and 13" October)

Advertising and editorials were placed in Messemgavspapers in eight
regional and seven urban councils throughout SAugtralia

Press release (9
October)

CSIRO released a press release on Friday"thué October. This was

reported on several different internet sites, iditig:

http://ecomedia.org.au/press/2009/10/08/energymankmunities-tackle-
climate-change-in-sa/

http://wotnews.com.au/like/energymark communitiaskle climate change

in_sa/4075864/

http://thegovmonitor.com/tag/energymark

http://www.sciencecentric.com/news/article.php?dHDE’ 02

http://www.m2.com/m2/web/story.php/200936 CA99DADLIBC80257648
0021DC78

http://www.aaev.net/news/index.html

http://groups.google.com.au/group/transition-irities-
sa/search?group=transition-initiatives-sa&g=enemym

CSIRO Internet
and newsletters
(9™ October-early

Energymark featured as the main graphic on CSIRGpage, featured as an
item on “Monday Mail” (an email sent to all CSIR@f every Monday) and
in an email sent to CSIRO alumni called ‘Siroscojtehas also been posted

November) on the CSIRO Facebook page.
NRM Boards = Eyre Peninsula emailed those who attended a Cli@atmge Forum
(presentation to run in July (over 400 attendees), staff, key castaad the CEO who
SAMDB 20" were asked to further disseminate throughout tetivorks.
October) = South Australian Murray Darling Basin (SAMDB) senit
information to NRM Officers and community contacts.
= Ms Crossman, Energymark Project Officer, gave agmttion to a
SAMDB NRM sub-group (the Ranges to River NRM graup)
Universities CSIRO approached Adelaide University, TAFE SA amal Wniversity of
(email) (8"and South Australia who sent an email to all staffdstuts and alumni promoting
30" of October) | Energymark. Information was also been posted otttikife Noticeboard:
http://unione.unilife.edu.au/eNotice/Notice.aspxDN17.
Schools CSIRO approached regional schools with over 108lsrants and asked if
(newsletters) (19 | they would be able to promote Energymark in theftos| newsletters.
October)

Libraries (poster
and flyers) (21

CSIRO approached regional libraries and asked tbetisplay a poster and
flyers about Energymark.

October)

Energy- Energymark featured in the Energy Transformed Higgsewsletter, which is
Transformed sent to industry and government stakeholders.

Flagship

Newsletter (2%

October)

Email (23 CSIRO purchased an email list of over 26,000 pefspla regional South
October) Australia. An email was sent to these recipientsher23’ of October.
Radio (25' Ms Peta Ashworth appeared on ABC Riverland to spdakit the South
November) Australian Energymark Trial.

Email SA SIFE | Ms Dowd emailed the South Australian SIFE Teanmastofor their
Teams (20 involvement in the project.
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PROJECT MANAGEMENT

January 2010)
Newspaper (6 | Energymark was featured in an article in the Rawedl News, Wednesday 26
May 2010) of May 2010. This convenor also appeared on locial Méws.

Table 3 Promotion and publicity by council

Promotion method Number of councils using methoprofnotion
(several councils used a number of
methods)

Email sent to environmental networks/groups 21
Presented at local group meeting 6
Promoted on council website 4
Email sent to staff 3

Promoted in council newsletter 2
Promoted in newspaper 2
Promoted in other print 1
Promoted on local radio 1

Table 4 outlines the ways those who registeredasten Energymark heard about the project.
Emails from South Australian universities elicithé greatest number of responses, followed
by CSIRO contact or presentations and newspap@rtskments/advertorials.

Table 4 Sources of information about Energymark

Source of information Number of registrations
University email/website 16
CSIRO presentation/contact 13
Newspaper 10
Email/website not specified 7
Email from group/NRM network/Landcare 5
CSIRO email (purchased list) 5
Friend/networks/relatives 5
Council 4
CSIRO Siroscope publication/website 2
School bulletin 1
South Australian Local Government Association 1
Unknown 14

There were 83 registrations for group convenordp2participants and two registrations for
general information. Thirty-five (42%) of those whppressed interest in being a convenor will
complete the Energymark group process (19 grougspproximately 322 participants from
non-metropolitan councils, and 16 groups and apprately 106 participants from

metropolitan councils). Approximately 450 partiaipshave taken part in the trial (three
groups have not provided group numbe8s. participants who registered interest were
assigned to a group.
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Of the 83 people who expressed interest in congeaigroup, 11 did not respond to our
contact, one expression of interest was rejectedeas was a conflict of interest, and three
were assigned to another group after not beingtalflarm a group of their own. Thirty people
were not interested in becoming a group convenarese unable to form a group. The main
reasons for not being interested or able to conasgr@up were time commitment, unable to
obtain enough interest to form a group, healthdssand iliness, bullying issues at work,
increased work commitments or loss of job. Onlgéconvenors whose group had met pulled
out of the process. Two were unable to be contaatelddid not respond to our attempts at
contact, and one was a new working mother. Itésefore important for convenors to get a
group together and meet as soon as possible tdaimainomentum.

4. RESULTS

4.1 Demographic profile of participants

Of the 35 groups, 20 had finished and returnethall surveys by the time of preparing this
report. Another seven groups had finished Energlrnat not returned their surveys by the
time this report was written.

4.1.1 Key points

= The median age of participants was 45 years. Tliasea good representation of all
age groups.

= The majority of participants were female (55%).

= Participants were well educated, with 64% holdirdipoma or above.

= Thirty-eight percent of respondents were employdidiime, and 29% were retired.
= Most participants were ‘white-collar’ workers.

= The median household income of Energymark partitgpavas $70,000-$79,000.

= Energymark participants were most commonly in hbak#s of couples with no
children living with them (32%) or couples with trrien (28%).

= Most respondents lived in a house, as opposedl&b ar other structure.

= Fifty percent of respondents owned their own homieaal a mortgage, and 48% were
renting.

= The majority of Energymark participants were froamfmetropolitan regions, with
78% living ‘in a town’.

16 Final Report: South Australian Local Government Association Energymark Trial « July 2010



RESULTS

4.1.2 Age and sex

The median age of participants was 45 years (méa&v% Energymark participants were
slightly older than the South Australian populatasna whole (the median age of South
Australians is 39 years). Table 5 shows the agéldision of Energymark participants
compared to South Australia. The 19-29 year oldgrgap had the greatest representation,
with 24.4% of Energymark participants. Twenty-npecent participants were aged over 60
years of age, with good representation of all olger groups [Table 5].

Table 5 Age distribution of Energymark participants (N=394) *Statistics are from the Australian Bureau of
Statistics 2006 Census of South Australia.

Agegroup  Energymark participants (%) South Australian Population (%)*
Male Female Total Male Female  Total

18-29 11.4% 12.9% 24.4% 10% 10% 20%
30-39 4.6% 12.9% 17.5% 9% 9% 17%
40-49 8.1% 5.8% 14% 9% 10% 19%
50-59 6.6% 8.9% 15.5% 9% 9% 17%
60-69 10.4% 8.4% 18.8% 6% 6% 12%
70-79 3.0% 5.1% 8.1% 4% 4% 9%

80 + 0.8% 1.0% 1.8% 2% 4% 6%
Total 44.9% 55.1% 100% 49% 51% 100%

4.1.3 Education, employment and income

Eighty-nine percent of respondents gave informadibout their education (N=366). Sixty-four
percent of respondents’ level of education wagdia or above (including bachelor, honours
or postgraduate degree). Twenty-two percent weneadd to the year 12 level or trade
certificate/apprenticeship. Fourteen percent hiimiraal education level of year 11 or below.

Of those who responded to the question (N=360), 8Bparticipants stated they were
employed full time (compared to 58.5% of South Aaisans in full-time employment).
Thirteen percent were employed part-time or caugatimpared to 30% for South Australia),
5% were self-employed, and 5% were unemployedgginee percentage as the total for South
Australia). Twenty-nine percent were retired anélolere students. Two percent of
respondents stated their occupation was home duties

The most common category of employment (N=292) prvagessional, with 42% stating they
were employed in a professional occupation (18%amfth Australian are in a professional
occupation). The next most common category wascaléadministrative (15%, the same as for
the whole of South Australia), followed by managk(v% compared to 13.4% of South
Australians), sales (5%, 10% of South Australiateg)hnician (4.5%, 14% of South
Australians), community or service (2%, 9% of Saitistralians) and labourer (1%, 12% of
South Australians).

Thirty-six percent of people who responded to thesgion (N=341) household’'s earned less
than $50,000 per year. Thirty-four percent earnsttvben $50,000-$100,000 and 30% earned
over $100,000. The median household income fordgymeark participants was $70,000-
$79,000 (greater than the median of $46,000 fottSAustralia).
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4.1.4 Location, household size, composition and dwelling structure

Eighty-eight percent of respondents gave infornmategarding their household size (N=364).
Of those who responded to the question, 42% sthdwere a two-person household,
followed by three (22%) and four person househ{lés5%). Fourteen percent were living
alone, with the remainder (5%) living in househadfi§ive or six people.

As expected, this was reflected in the househgld IN=366) with the majority of respondents
stating they were a couple with no children (32%npared to 40% of South Australians),
followed by couple with children (28%, 42% of Sodthstralians), single parent and children
(20%, 16% of South Australians), single (15%), grmup/other family (5%). The majority of
respondents lived in a house (89%, compared to gf86uth Australians), with 9% stating
they lived in a flat (the same proportion as fa thole of South Australia). Fifty percent of
respondents owned their own home or had a mort@8$é of South Australians), and 48%
were renting (more than the 26% of South Australian

Classifying the councils that participated in Eryengrk as either metropolitan or urban, 308
Energymark participants were from non-metropolitaoncil regions and 99 were from
metropolitan councils. Table 6 shows the specif@@ation of Energymark across South
Australia.

Table 6 Location of Energymark participants (N=413)

L ocation N | Percent
Streaky Bay 91 22.0%
Ceduna 61 14.8%
Yorke Valley 58 14.0%
Adelaide 55 13.3%
Thevenard 28 6.8%
Yorke Town 27 6.5%
Port Lincoln 13 3.1%
Gawler 7 1.7%
Mount Gambier 7 1.7%
Kalangadoo 5 1.2%
Mount Torrens 5 1.2%
Murray Bridge 5 1.2%
Waikerie 5 1.2%
Whyalla 5 1.2%
Willunga/Mount Compass 5 1.2%
Elizabeth 4 1.0%
Mount Barker 4 1.0%
Aldinga 2 0.5%
Penola 2 0.5%
Tungkillo 2 0.5%
Monarto/Monarto South 2 0.5%
Noarlunga/ Noarlunga City/Adelaid¢ 2 0.5%
Kingston on Murray 1 0.2%
Lyndoch 1 0.2%
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Mount Compass 1 0.2%
Norwood 1 0.2%
Port Augusta 1 0.2%
Sellicks Beach 1 0.2%
Missing 12 2.9%

Energymark participants were also asked wherede=stribed where they lived (options
included ‘in a town’, ‘in a city’, ‘on the fringefa town’, ‘on the fringe of a city’, ‘outside of a
town’ and ‘outside of a city’). Eighty-eight perdesf participants (N=365) responded to the
guestion, with most stating they lived in a towB8%a). Ten percent lived in a city, 5% outside a
town, 5% on the fringe of a city, 3% on the frirgfea town and less than half a percent outside
a city.

4.1.5 Electricity bills

The mean electricity bill of Energymark participamtas $290 (N=324), with a minimum of
$47 and a maximum of $930. Figure 2 shows theildigton of electricity bills across
participants. Not included in this diagram wereefiadividuals who were currently in credit
(generating their own electricity) and five who diot know the current electricity usage.

50

40 — _

Frequency
(93]
T
T
)

104
Mean =290 06
Std. Dev. =145.949
!_l_. = N =324

U T

]
0 200 400 600 a00 1000
Quarterly electricity bill

Figure 2 Electricity usage of South Australian Energymark participants

4.2  Behaviour, knowledge and attitudinal change

In this section we discuss whether there was chamiehaviour (carbon footprints and
electricity consumption), intentions to change hatar, knowledge and attitudes by
comparing survey results from before and after §yreark. We also outline any changes in
support for different technologies and exploredbeial networking behaviour of Energymark
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participants. Individual and group level charactiics are also explored using multivariate
statistics. In this section we draw upon both guiainte and qualitative data.

4.2.1 Key points

= On average Energymark participants reduced théocefootprint by three tonnes or
15%.

= The greatest reduction in greenhouse gas emissamsred in the spending sector.

= There was an increase in Energymark participamsitive attitudes, intentions and
behaviours towards reducing their household elg@ttrconsumption.

= Energymark participants’ knowledge of various egeeghnologies increased, as did
knowledge of climate change and related issues

= A significant increase was observed on averagespandents’ support of several
technologies (e.g. nuclear), with a significantrdase observable in others (e.g. gas
without carbon capture and storage).

= Support of different strategies and behaviourgdducing greenhouse gas emissions
also increased (although were already relativaghisuch as increasing the price of
electricity and a Carbon Pollution Reduction Scheme

= On average, Energymark participants communicatedrmation from Energymark
sessions to nine people beyond their Energymarkpgfor the first half of the program
(pre - interim), and another nine people for theosd half of the program (interim -
post).

= Participants and groups who were linked with gnesgductions were: likely to have
higher incomes and non-tertiary educations; byetig: of the process they were likely
to identify as being members of the community; parcteive others as approving of as
well as reducing their own household energy consiompGroups that by the end of
the process perceived their group convenor aseamobel and described their group as
having cohesive values were more likely to havatgrereduction in COemissions
from household electricity consumption

4.2.2 Change in intentions and behaviour

Over the duration of Energymark, participants redltheir carbon footprint by an average of
three tonnes, reducing it from 20.8 to 17.7 torjRregure 3]. The greatest reduction in
greenhouse gas emissions was made in the speradittg.sThere was a significant reduction in
emissions in each sector. This average of 20.&Epergymark was greater than the state
average of 17.24 tonnes and national average 8ftéBnes (Australian Conservation
Foundation).
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25.0
20.0+
Average 15.07
CO, Emissions
(tonnes) 10.04
5.0
0.0
Start Household Waste*  Spending* Food*  Transport®  Total*
mEnd Energy*
Activities
(*p. 0.000; "p. 0.004)

Figure 3 Average carbon footprint: pre and post Energymark (N=310)

In Figure 4 participants’ average attitudes towdrolssehold electricity consumption,
intentions to reduce household electricity consuonpand self appraisal of their consumption
are compared. A significant increase in positivguates and intentions towards reducing
household electricity consumption over the nextrighths, and self-rated behaviour regarding
reducing household electricity consumption overgast 12 months was evident [Figure 4].

These responses were measured both at the steehdraf the Energymark process. Attitude
towards reducing household electricity consumptwas measured by asking participants to
rate their response to “Reducing my household et#gt consumption over the next 12 months
would be” on five items (1- worthless, 4-unsurejaluable). These items were then averaged
to create a summated scale for “Attitude towardicgty household electricity consumption
over the next 12 months” with a sound reliabiliepe (Cronbach’s Alpha: start 0.809; end
0.882). Intentions were measured by asking paetrds“l intend to reduce my household
electricity consumption over the next 12 month$’plan to reduce my household electricity
consumption over the next 12 months” and “I wyl to reduce my household electricity
consumption over the next 12 months”. Participaotdd rate their responses from 1-strongly
disagree, 4-unsure to 7-storngly agree. These nesgavere then averaged to create a
summated scale for “Intention to reduce househoédgy consumption over the next 12
months” with a sound reliability score (CronbachAlpha: start 0.919; end 0.911). A self-rated
assessment of behaviour was measured by askingipants to rate their responses from 1-
strongly disagree, 4-unsure to 7-strongly agre have reduced my household electricity
consumption in the past 12 months”.
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"reducing household

over the next 12

Intention “to reduce
household electricity
electricity consumption consumption over the

next 12 months".*

Self-rated behaviour "I
have reduced my
household electricity
consumption in the past

Start months".* 12 months".*

mEnd
(*p value 0.000)

Figure 4 Energymark participants’ attitudes, intentions and self-rated behaviour towards electricity
consumption (N=298-318)

Energymark participants were asked also to rate ¢imate friendly behaviours. There was a
significant increase in climate friendly behaviotosall the behaviours measured except ‘used
energy efficient travel for short trips’ (which m@ased from a rating of 4 to 4.2, p=0.366)
[Figure 5 and Figure 6].

7 —
6 —
5 —
Average Response
(1- Not at all, 4-
Somewhat, |
7-A lot)
3 —
2 —
1 |
Used energy Avoided Used water Limited my Lived in an Switched-off
Start efficient travel ~ unnecessary *responsibly household's  *insulated house appliances and
mEnd for short trips *flights *waste lights when not
*in use
(*p value .000, "p value .01)

Figure 5 Climate friendly behaviours: participants’ self-rated behaviour (N=281)
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7 —
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Generated my Paid extrato my Used low energy Made energy Reduced the Purchased
Start household's  electricity retailer  *light bulbs efficient carbon footprint “carbon off-sets
®mEnd electricity for "Green *purchases *of my diet
*needs "*Electricity

(*p value .000, "p value .01)

Figure 6 Climate friendly behaviours: participants’ self-rated behaviour (N=281)

Energymark participants were also asked to ideatifyaction plan’ to help them to reduce
their carbon footprint. The surveys also askedardpnts to describe any changes they had
implemented since beginning Energymark in an opeleé question. Climate friendly
behaviour changes made included:

» Planting a vegetable patch using grey water

= Plan trips and car pooling; having a ‘car free dayweek

= Staying in town instead of commuting to work

» Planting native trees

= Altering diet and eating locally

» Reducing unnecessary expenditure; ‘spend free day’

= Replacing lawn with trees and shrubs

= Changing light-bulbs

» Less hot showers

* Increase thermostat temperature; use fan ratheratinaonditioning
= Cancel junk mail

= Composting

» Purchase offsets and Greenpower

» Reduced the amount of packaging purchased

» Turning off standby power

= Recycled

* Do not use air-conditioning unnecessarily and kalitise of heating
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Use less products (hairspray, makeup)

Maintain appliances (defrost freezer)

Solar power — pv and solar heating

Installed rainwater tanks

Buy local products and ‘free trade’

Introduce sunlight (less lights) and passive captigstem
Installed low emissions film on windows

Installed pelmets on curtains

Installed efficient LGP hydronic heating systentéplace wood
Replaced carpet and vinyl flooring with bamboo

Used natural paints

Painted roof with solar reflective paint

Installed whirly birds to remove excess heat

Installed smart meter

Stopped using disposable gift wrapping

Eat red meat once a week and buy locally slaugihteee range meet
Buy bulk food from farmers’ market

Mulched garden

Used scooter or motorbike rather than car and pik&hfor short trips
Washing full loads using cold water

Maintain tyre pressures

Some of the main barriers to implementing thesebelrs were identified and included:

24

Habits, selfishness, laziness and forgetfulness

Cost

Family and flat mate preferences and compliance

Requiring careful thought and planning

Difficult to change current house set up and hqasstion for solar or passive cooling
Time

Local and state government regulations (regardistalling a 12 volt wind turbine)
Access to power points for switching off standbyvpo

Finding suitable alternatives for packaged prodaots diet

Affects lifestyle

Renting

Safety, distance, time constraints, fithess andr@oience for cycling

Lack of public transport (especially in rural areas

Availability of car pooling and communication, wddcation and hours for car pooling
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4.2.3 Change in knowledge

There was a significant increase in knowledge lahal energy technologies included in the
survey when comparing self-rated knowledge befadkaiter Energymark [Figure 7 and
Figure 8]. The average knowledge of Energymarkigipeints increased from low to moderate
knowledge to high to very high knowledge.

7,
6,
Average
Response 5
(1-No knowledge,
4-Moderate 44
knowledge,
7-High
knowledge) 3
2,
1,
Wind* Carbon Capture Nuclear* Geothermal (hot  Wave/tidal*
and Storage (i.e. rocks)*
Start w ith Coal or
mEnd Gas)*
How would your rate your knowledge of the following?
(*p .000)
Figure 7 Knowledge of energy technologies (N=312)
7,
6,
Average
Response 57
(1-No knowledge,
4-Moderate 4
knowledge,
7-High
knowledge) 3]
2,
l,
Coal without Solar* Qil* Biofuels*  Gas w ithout Hydro-
Carbon Carbon electric*
Start Capture and Capture and
m End Storage* Storage*
How would your rate your knowledge of the following?
(*p .000)

Figure 8 Knowledge of energy technologies (N=312)
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A significant increase in the knowledge of Energgknaarticipants regarding issues associated
with climate change, such as green house gas emésand embodied energy, was also
observed [Figure 9]. The greatest increase in kadgd was observed for the topic ‘embodied
energy’.

Average Response
(1-No knowledge, 4 -
Moderate knowledge,

7-High knowledge)

Howto  Greenhouse Climate Carbon Embodied Projections

Start reduce gas change* Pollution energy* describing

household emissions* Reduction changes in

B End waste* Scheme* Australia’s
climate*

How would your rate your knowledge of the following?
(*p .000)

Figure 9 Knowledge of climate change issues (N=305)

4.2.4 Support for energy technologies

There was a significant increase in support foesgenergy technologies, including carbon
capture and storage, nuclear and hydro-electrierdtvas no significant change in support for
the use of coal without carbon capture and stoaagea significant decrease in support for the
use of gas without carbon capture and storage €Tlias no change in levels of support for
wind, which was highly supported at the beginnif@oergymark [Figure 10].
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Average
Response 41
1-Strongly
Disagree, 4-
Unsure, 7- 34

Strongly Agree

Wind Carbon Nuclear* Hydro- Coal withoutGas without
Capture and electric® Carbon Carbon
Storage Capture andCapture and
Start (Coal or Storage~  Storage*
®mEnd Gas)*

How strongly do you support the use of the following?
(p. .000% p. .05%; p. 0.10~)

Figure 10 Support for energy technologies (N=292)

The convenor session summaries included informatiothe discussions held about these
various technologies, including the positives, iiega and preferences of group members. The
questions posed by Energymark groups to the EXzerel (see Appendix A) provide insights
into some of these discussions and concerns abewarious technologies. Some of the points
raised included:

= There were concerns about carbon capture and st¢C42S) technologies and a desire
for more information, as reflected in the numbegoéstions about these technologies
directed towards the Expert Panel. Some felt CClmanecessary in the interim
while transitioning away from coal towards renevealsind benefits were it could be
added to the existing plant. Some also thought& useful given the feeling we were
unlikely to move away from coal and the technolag)jeast provided a way to reduce
emissions. Some felt the lack of existing infrastuue was a barrier, as was the time it
would take to fully develop the technology. Thermsveoncern about the long-term
safety of the technology, a feeling that ‘cleanl’ceas an oxymoron and it was just
‘buying time’.

= There were various opinions regarding geothermaigpoSome felt it had a lower
impact than coal but still involves drilling, sorse groups’ preferences were directed
towards wind, tidal and wave, and solar technolgdi#owever, others were highly
supportive of geothermal (in particular for provigibase load power). There were
concerns regarding its safety (please refer to AgpeA) and use of water. Some
groups were very interested in geothermal, thoiighés environmentally sound and
wanted to see more government support directedrttswis development. There was,
however, concern about the distance of the souore the consumer.

= There were various opinions expressed about nupteaer, ranging from support to
concern over safety, waste and decommissioningpl&ome felt it represented (and
indeed would like to see it as) a future for Aulstisavhile others pointed out uranium
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was a finite resource and effort should be put ieteewable technologies. Groups
discussed the ‘fear factor’ associated with nucteaver.

= Some felt biomass was a way to provide base loagpand remove waste. Others
were concerned about using land, food and wategprfmstucing energy and would be
supportive if chaff and waste was used. There wasearn about agricultural land
being used.

= Some participants were interested in seeing hyaroges and questioned the impact of
major car companies. The cost and infrastructugairements were discussed.

= Several participants had solar power and were gteagth its results. Many felt it
represented the greatest hope and discussed sistadplsolar farms on unproductive
land. There was also discussion about feeding REE into the grid.

= Some groups had positive attitudes towards tidalierand hydro power. Concerns
included the environmental impact such as damgpassdible impact on the ocean
environment.

= Many were supportive of wind. Some would be hagpsee wind powers in their
district. There was discussion about the noisevaswhl appearance of turbines. It was
seen as a good option for farmers to guarantegriaco

= There was interest in embodied energy and discusgidhe current materialistic and
‘throw away’ society. Some expressed concern attmubhumber of variables to take
into consideration.

4.2.5 Change in attitudes
There was a significant increase in agreement alitstrategies to reduce green house gas
emissions, except for ‘conserving energy in thekplace’ (5.9 to 5.9, p=0.551.). However,

agreement with many of these strategies was alreigthybefore Energymark [Figure 11 and
Figure 12].

28 Final Report: South Australian Local Government Association Energymark Trial « July 2010



RESULTS

Average Response

1-Strongly Disagree,

4-Unsure, 7-Strongly
Agree

1 Start
H End

7 —
6 —
5 —
4
3 —
2 —
1 —
Climate change is Gov'tinitiatives to Carbon Pollution Considering Increasing the
an important reduce GHG Reduction embodied energy price of electricity
issue for emissions* Scheme~ whenmakinga  to help reduce
Australia?” purchase” GHG emissions*

How strongly do you agree with the following?
(p .000%; p .005"; p .010~)

Figure 11 Agreement with strategies to reduce greenhouse gas emissions (N=283)
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Figure 12 Agreement with strategies to reduce greenhouse gas emissions (N=283)
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4.2.6 Social networking

Energymark participants communicated the infornmatieey learned from Energymark about
climate change, energy consumption and mitigatsnyell as information about the program
itself, to an average of nine people (minimum Oximaim 40, mode 10 with 55 people having
spoken to 10 people) since starting Energymark @$¥at the interim survey. At the post-
project survey Energymark participants had als&epdo an average of nine people about
Energymark, climate change and energy related $s@re323) (minimum 0, maximum 200
where a participant spoke at a public meeting,raade of five people with 44 participants
speaking to five others about these issues). Bagllides a quote from a convenor summary
where they spoke about their social networking fieha.

Box 1 Social networking behaviour

“Most of us agreed we hadn’t spent much time spepto others about Energymark —
although several of us had plenty of discussiormiaitssues surrounding climate change
and sustainability with people outside the grolngytweren’t necessarily involving
Energymark. From this we came back to the lifestidad by most of our parents — and the
difficulty some of us have had convincing them thatate change exists, is influenced by
human activities and needs to be addressed (amdtthaslating any understanding into g
beneficial action). One thing that we all agreedveas it was easier to make people
understand the significance of the issue if weadelscribe the likelihood, scale and
timing of impacts such as sea level rises (theiptieth of which is obviously fraught with
difficulty).”

4.2.7 Participant and group characteristics linked to reducing CO,
emissions from household electricity consumption

Overall, many participants reported reductionsheirtcarbon footprint, including their
household electricity consumption. Participants groips linked with greater reductions had
some distinguishing characteristics. These pa#didipwere likely to have higher incomes and
non-tertiary educations, by the end of the protiesg were likely to identify as being members
of the community, and perceive others as approefrand to be reducing their own household
energy consumption. Groups that by the end of thegss perceived their group convenor as a
role model and described their group as having sishesalues were more likely to have
greater reduction in C{emissions from household electricity consumptiiglire 13].

Location was not significant in the model.
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Non-tertiary education
and high income

Identify as part of the
community

Perceive others as a

approving of and to be

reducing their energy
consumption

Reduced household
electricity consumption
during Energymark

Perceive their group
convenor to be a role
model

Describe their group as
having cohesive values

Figure 13 Characteristics of participants and groups that were linked to reductions in CO, emissions from
household electricity consumption.

4.3 Energymark impact

In this section of the report we draw upon the ga@e information from the session
summaries provided by Energymark Convenors. Thateptovide further insight into the
actions undertaken by individuals and any barershallenges experienced. The summaries
also outline some of the key issues and concetnarfd discussed by the Energymark groups
in each of the sessions.

The questions posed to the Expert Panel by theggmerrk Groups also provide insight into
the concerns and discussion of Energymark groups.coémplexity and technical nature of
many of the questions illustrates the depth ofiinig of Energymark participants, which
moved beyond questioning the simple details of alarchange to the technicalities, positives
and negatives of different mitigation technologi@sl methods, the details of different energy
technologies and ways to reduce energy consumg@ippendix A).
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4.3.1 Belief in climate change

There were various opinions expressed about clictzege in the convenor session
summaries, ranging from belief to scepticism. Sofridese comments are outlined in Box 2.
These quotes illustrate that even though Energyimalself-selected process, and Convenors
are likely to already have an interest in the tpgigergymark was reaching those not
knowledgeable and perhaps slightly sceptical ohate change.

Box 2 Belief or scepticism about climate change

“There was general agreement that climate changéeénitely on’ and it manifests itself
in global warming. This in turn can lead to droughetc, but there was a diversity pf
opinion about just how dramatic it really is. Sobwieve that here is abundant evidence of
quite rapid change, citing Adelaide heat waves seguence of record temperatures; flogds
in UK and Philippines; etc. Others are far less esuarguing that one-off events such jas
floods and heat waves say nothing about overatidsen climate.”

“There was also a diversity of opinion as to whethesignificant component of climate
change is man-made. Some believe strongly thag, ibthers that this is a very smgll
component compared with natural causes, while athelt that the evidence either way [is
very difficult to interpret.”

1%

“Are we looking at the differences in weather mol@sely, and therefore stating that ther¢
are changes, when before when there was no issaknosite change, we didn't care so
much?”

“Too much spin around climate change in the medrt-sure who or what to believe.”

“We don’t have enough reliable knowledge/informationot sure whether facts are being
exaggerated or not being told how bad it really is.

“How can be sure it is anthropogenic?”

Several groups held discussions about climate eaogpticism, exploring some of the
reasons why people may not believe in climate chdBgx 3]. Some groups expressed
concern at members of the public not taking thedsseriously.
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Box 3 Climate change scepticism

“People don't take it seriously, either they doh&lieve it's happening or they don't belieye
it's a man made problem.”

“Why are there people ‘denying’ climate change™@ie Change heralds the long-term
possibility of the end of the world for humans.Kidday are not going to be able to enjoy
the outdoors as we used to ... Antarctic ice iginget troubling! We will soon be faced
with “climate migration [my term] with displaced pple becoming immigrants — to
Australia? They are our neighbours — Indian Ocdaagific Ocean.”

“People don't grasp the potential severity of thisblem, it will not outweigh the
immediacy of keeping your job or financial secufiythe majority of people.”

“There is a lack of general awareness about climetange effects and the need to redude
carbon emissions.”

“A perception that the general public feels it istmy fault so why should | change.”

“The question was raised — ‘What case do the scefitave?’ Someone answered that they
don't like to change, others that there are so mdiffierent aspects of CC that it is
confusing...We all agreed that the sceptics don’etatrue hold on the subject.”

“We talked a little about politics and we also dissed ‘what makes a sceptic?’ and why do
they choose to take that view? One opinion waspgbaple don't like to hear something
that is going to cause them discomfort or forcertlie make changes to their comfortable)
lives, or cost them money. It was thought that gestsometimes these people find it easier
to deny the existence of climate change, meanaighien they don’'t need to make any
sacrifices.”

There was also discussion about the role of thdarjiBdx 4]. Some discussed the role the
media may have played in the current confusion ath@uscience. Others felt that perhaps
changes in climate were not as strong as thoughteporting of them had increased leading to
that impression.

Box 4 Role and influence of the media

“The public still need to be convinced there israljem — there is still a lot of “scientific
disagreement” presented in the media that is pergi@ig confusion.”

—

“A view was put that climate has always changed Wwat are accelerating it. Apparer]
climate change is highlighted by media concentrato extreme events so we are left with
the impression that there are more severe weathents than ever before.”

“It was discussed whether this is actually a resflbetter news coverage and concluded
that while news coverage was better now, theresg@ms to have been an increase in th
occurrence of these events.”

11%
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Related to this point, participants recognisednided for reliable information and more
education [Box 5]. Indeed, one group stated thdyndit feel comfortable looking up
information themselves as they were not sure wiesie weliable sources of information.
Several groups stated they thought Energymark vgaed idea and talked about the need for
increased education and understanding of the iF$ese quotes point to the use of the
Energymark program.

Box 5 Need for reliable information and education

“We feel like we need to do a lot of our own peedarsearch to actually get a proper
understanding of climate change but either donitdntime or know where to look or how o
evaluate what is actually a reliable source of mfiation.”

“The group discussed that there needs to be bralagation within the Australian
community about the fact that it is going to ‘costall extra’ in some way, to address
climate change.”

“We discussed the fact that there should be ingestfor community and individual
renewable energy system installation, and a broaggroach to educating communities
about the rebates etc that exist.”

4.3.2 Actions by individuals and groups

In addition to the carbon footprints, Energymar&igy convenors outlined the actions taken by
individuals in their groups over the course of Eyenark. In addition to the wide range of
actions undertaken to reduce individual carbongoots already outlined [some further quotes
relating to this point are shown in Box 6], initiegs also emerged from whole Energymark
groups such as investigating implementation ofréebaystem and seeking ways to continue
meeting after completing the Energymark sessions [B. Several convenors spoke of their
groups seeking out extra information beyond ther@ymark sessions.
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Box 6 Individual actions to reduce carbon footprints

“Some of us have implemented small changes whightractually open the door to
more significant changes - now that we have seismibt all that difficult.”

“The group feels more educated and can form a bep@ion about these issues; more
thoughts about these issues but their opinion lma€inanged; more interested about
these issues; sharing these issues with familyfrégrds; some have changed their
behaviour in the home — turning lights/appliancéfswhen not in use/standby,
carpooling, catching the bus, using CFLs”

“After completing our individual carbon footprintisreys, all members of the group
expressed a certain amount of ‘horror’ at seeing personal impact, and we all agreeg
that we would endeavour to improve our carbon faotg

“Some members felt that their habits hadn’t realhanged that much, but that the

sessions had made them more mindful, and moresdili@ther members felt that the
sessions had changed their habits in a profound aag that they would now have new
ongoing habits and views on saving energy in thraeénd

Box 7 Energymark group initiatives

“Our group intends to lobby local government forexycling waste program... Also, we
will talk to our local media outlets re an ongoioglumn about climate change related
issues.”

“Group agreed to send letter to Mayor in order thiis read at council meeting...”
“Management of recyclable rubbish within the comitu(.e. one man’s poison is
another man’s gravy). Members of the group wille@gh community bartering for the
next meeting.”

“Advertised workplace for ‘green tick’ approval +qvided options for recycling etc.”

“Worked with council on bicycle lanes on roads.”

The group convenor session summaries also discgsseel of the barriers experienced by
Energymark group members when trying to reduce tireenhouse gas emissions [Box 8].
Some of the main barriers which emerged relatedring and living in a rural area,
particularly regarding the lack of public transport
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Box 8 Barriers to change

“We also discussed some of the problems we enaoainéelocal level, for example
no ‘recycling’ service.”

“It is difficult to make positive changes when yare renting.”

“We are taking steps to reduce our C footprintshaugh, regarding transport it is
very hard here in the rural situation.”

“Most members of the group travel considerableatises by car, often as single
occupants. There was widespread agreement abowtithees’ of car pooling and
public transport but many ‘reasons’ why it is imptiaal for us.”

Although many convenors reported that their grogivers had changed their practices, some
convenors reported that individuals had not diyechlanged their behaviour but Energymark
had influenced their thinking about these issuex[8]. This highlighted the difficulty

bringing about change. One group convenor rematkaidmnembers of the group still wanted to
drive their large cars, despite recognising themesehow ‘selfish’ this was.

Box 9 Lack of action

“There was agreement that the series had certaimyle us think in a more
informed way about our C footprint. However it didt seem to have resulted in
much action.”

“The series has made us think about a lot of thiwgshould do - time will tell if
we turn these thoughts into action and outcomes.”

“We now have two sessions to go. Maybe we bitbuHet and see what each of
us is willing to commit to!”

Energymark group convenors also provided feedbadke process of Energymark itself [Box
10]. Several convenors commented the process dhghaews and questions among friends
facilitated healthy and honest discussion. The enov summaries also highlighted that
participants were encouraging each other to cotmttions and offering up suggestions on
ways to reduce their carbon footprints, for exaniplgggestion: use salvaged fabric wrapping
presents, and reuse; avoid buying packaging, ateadoags, avoid supermarkets (to avoid
packaged products and poor quality food ie not omigh use rechargeable batteries. Others
commented that they enjoyed being able to distwesetissues, often issues which are usually
never discussed during their normal social evemtd,they enjoyed discussion around the
different session topics which all related backht® one central issue.
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Box 10 Feedback on Energymark process

“Hearing the views and questions of trusted friesdems to be a useful way of
gaining a better understanding of the issues justthow to reduce the C
footprint, but why some people do not do it".

“The energy series sessions has made the group aveaee of climate change
and their energy usage. It has triggered the grewgmnsciousness in a positive
way.”

“The EnergyMark program ended on a very positivéenthe final agreement t
disagree on issues of moral responsibility justveing that we do all think abou
these things even if we come to different conahssio

“Someone commented that the diversity of backgrsu(fdrming, science
engineering, medicine/health, education, real &tand a gender balance was

—F

good recipe for this sort of thing.”

OJ

a

There were also other, indirect outcomes from BEymaegk. Convenors spoke of the greater
sense of community and getting to know their neighib. Indeed, some groups were looking

for ways to continue meeting after finishing [Bak].1

Box 11 Indirect influences

“It might be nothing more than coincidence, but tbeal Landcare group (of

which the egg.”

which half of this EnergyMark group are on the cdtter) has found a new leas
on life. Difficult to know if there is a connectiand then which is the chicken an|

Q\U

4.3.3 Keyissues and concerns

The Energymark convenor session summaries revealed key recurring issues and concerns
discussed among the Energymark groups. These ettlidngs such as: the impact and
responsibility of big business; current levels ofisumerism and the need for a lifestyle
change; concern at the enormity of the problemnged for a change in infrastructure; and

population [Box 12]
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Box 12 Key issues and concerns the were raised during Energymark meetings

“Businesses need to pull their weight they haverparate responsibility, climate change)
is such a huge issue and businesses/industry havgidggest impact, they need to be

making the most significant changes, we are ordividuals and me choosing not to buy
lipstick, for example, because of its carbon foiotipis not going to make a difference, on
participant said (this sentiment has been raiseghegession and all the participants agree
— climate change is too big an issue for individuahd businesses/industry that have thg
money and resources need to be pulling their wiight

D

11%

“We also discussed problems within our culture andiety in regard to what we purchas
and our commercialized mentality. Also, for moatgfthe fact that the line between
‘needs’ and ‘wants’ seems to have become very duliitr

Y

“As we are learning more, some in the group ardifgedepressed at the enormity of the
problem, the astronomical numbers (millions, bilso trillions) and the complexity of
‘solutions’. Once again we were reminded of theitp@schanges we’ve experienced ovef
the last 40 years — water conservation in many $meposit & recycling of drink cans &
cartons; planting of trees, etc.”

“The need to build homes and infrastructure to sl environment.”

“Population growth is a huge problem, how are we teduce consumption and at the
same time as increase population?”

Throughout the convenor session summaries, disoussturned to the role of government. In
particular, there appeared to be a strong feetimgutds the need for government to show
leadership and take action [Box 13]. There was discussion regarding the responsibilities of
developed and developing counties. Opinions vasiethe topic, from that ‘Australia should
show leadership’ to ‘why act when China and Indandt’, and some quotes are shown in Box
14.
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Box 13 Opinions of government

“Government must be more responsible.”

“Members feel that while politicians continue teeudimate change as a political tool to
further themselves, no real action will be taken.”

“We operate on very short (electoral) cycles sagiderm thinking, planning and innovatiop
don’t get the support they deserve.”

“The Government (Federal) is not going anywhererrfaaenough in addressing the
problem.”

“The government needs to take the lead, be visioaad put policy in place to encouragela
move away from coal and gas towards renewable grierg

“More rhetoric than action the state and federavgonment are preoccupied with winning
the next election not developing and enacting serchanges to Australia’s energy

supply.”

Box 14 Role of developed and developing countries

“From there the discussion looked at whether Ausirahould show international
leadership in terms of environmental managememheSgaw an opportunity/responsibility,
there for Australia while others felt that Austealivas almost a non-entity on the world
stage and so it would be a waste of effort andtosthe economy.”

“Reduce our carbon emissions, Australia needs toreof first countries to make changes,
we need a leader who will take action. We are veati

“One member says it is futile turning things offretme (for other than economic reasons)
because the impact that the whole of Australiadraghg is miniscule compared with whiat
is happening in China and India (let alone Bragil¢). When asked by another if he sle¢ps
better knowing that he has done what he can toaedihg he says emphatically “No!’.
Followed considerable discussion about the moradityndividual responsibility, exampl
setting, leadership, etc. Using the excuse thatavee not a major ‘world’ emitter is g
copout! The Australian Government should be leadiregway and setting a good examp
to developing countries.”

11%

e

“There was a strong view held by a few members glossibly not shared by the others??)
that developed countries have an obligation to sissnderdeveloped countries- that the
burden of CO2 reduction cannot be shared equally.”

“Developing nations are consuming huge amountsefgy/electricity/resources but don’t
have to commit to international agreements, howebhery should be allowed to develop S
that they have comparable standards of living t6 us

(@)
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Water also discussed during the sessions. Indeedgmup convenor mentioned that the

discussionalways come back to wateMany discussed droughts and the water efficiency

methods they had adopted in their homes [Box 15].

Box 15 Water

“Issue — water! Everyone needs it and with drougjhtation it's making it harder to rely o
our natural resources of water as it's been takehe farming industry for irrigation.”

“Tougher penalties for people using water out dftrictions and going over limits
What is going to happen to our children’s childfen.

n

Groups discussed the Copenhagen meeting and CBddloion Reduction Scheme (CPRS).
Some groups expressed the opinion that Copenhagemimlikely to achieve anything, while
others were disappointed that an agreement hadait keached. The benefits of a CPRS over a

carbon tax, and vice versa, were discussed [BaantitBox 17].

Box 16 Copenhagen

“There was discussion about COP15 and in particuthd it achieve anything at all
Comments were varied from “waste of time and mon&y™the meeting that had tg
happen” and “necessary first step”. But generallg were all disappointed, the extent
that disappointment depending on one’s initial estpgons and one’s assessment of
final outcome. There was a bit of discussion alwdut were the real villains and were the
any heroes - Australia did not get a mention iheitcategory.”

“There was considerable debate (and not much agemtjrabout whether Australia shou
show leadership on GHG reduction. Some argued Astralia missed an opportunity &
Copenhagen when it was unable to claim that it imaplace an ETS. Others argued that
would have made no difference for several reasom®st of the world is disinterested
what Australia does; our proposed scheme has stk wargets that they would be seen
inconsequential (or even a cop-out); most countdasie to Copenhagen with their min
already made up on ETS.”

“Members feel that Copenhagen will only producetheo agreement to keep talking and
that no real action will be taken.”

“A concern was that agreements would not be readietdieen world leaders at
Copenhagen (we heard on the news today that tiiags not started well. For example,
there are disagreements about the amount of firshelp that developed countries are
willing to give to developing countries.)”

“Getting all of the countries around the world tgrae on the correct level of action is
going to be very difficult (as seen at Copenhagandl, it is unlikely single nations will take
any drastic action unilaterally.”
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Box 17 CPRS

“The one thing we all agreed upon is that the nefétctive way to reduce ghg is to put
price on carbotf

“There was a mixed response to the Aust Govt's 5b&e believe it is a tax to finance a
bureaucracy to administer an unnecessarily compdidaystem — they argued for
regulations limiting the amount of carbon that damemitted from particular industries.
Others had more faith in a market based systemréveards cutters and penalises
emitters.”

“There was considerable discussion but no real ¢asion. There was no support shown
for a carbon tax - increased bureaucracy to admarismany of the big operators will fin
loopholes to avoid the tax; it will not necessaiityprove the environment.”

e

“Open to routing; individual trading scheme for hems too small; it is very complex; too
difficult to calculate.”

“Consensus that emissions trading is the best waydve forward.”
“Unhappy about carbon trading because it is seebda way for many people to make a
lot of money (through transactions) without thertuatty doing anything about it — all they

do is shuffle paper.”

“A carbon tax would not be as good because thereldvbe no cap on emissions.”

“It was disappointing that the parliament couldwdome to any agreement on the system
Why could the legislation not have been implemeasad, and modified to suit down the
track.”

11%

“We didn’'t have a lot to say about carbon tradirdhemes, as there hasn't been a reliabl
source of information about the outcomes of thetot Af what we read is speculation.”

“Without international agreements, a carbon tradisgheme is likely to send jobs and
manufacturing off shore. Generally, the schemeg@sed are not good enough.”

Several groups expressed the clear desire fomaf@iax 18]. Several groups expressed that
this should be the case regardless of consensiliieassue, ‘one does not need to believe in
climate change in order to want to pollute less’.
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Box 18 Desire for action

“There is question as to whether the climate change are experiencing are part of a
cycle or not. Even if it is, we still need to dorsthing rather than just wait and look
forward to the change — what if it doesn’t come?shMact now — do something.”

“The key issue is urgency”. We had no hesitatioragree to that and decided that if the
Govt won't act quickly, we will have to ourselvahat's why we are here!” | added.”

“Rate of change in policy, attitudes, technology istslow — very frustrating.”

“The need for immediate action to stop pollutersgéht need to protect the existing
natural environment.”

“The world needs to bite the bullet and act now.”

4.3.4 Changes observed, adaptation and impacts on community

Groups discussed the changes they had alreadyeldserthe environment and the effects
these had, or were likely to have, on their locahmunities. Indeed, some participants had
already begun adapting to these effects.

Some of the changes that had already been obsiecladed:
= Drought, fire, increased temperatures and hot days
= Affect on crops
= Loss of marginal land and dairy farms
* Impacts on the mental health of primary producers
= Change in rainfall patterns and less water
= Shorter transition time between summer and windger arrival of the seasons
= Storms

Participants were concerned about the impact tbieseges would have on their local

communities, including primary producers and taarisdustries. Concern was also expressed

about food and water security. Several convengrgrted that group members were already
undertaking adaptation strategies, including pfantifferent trees and crops, changing in
irrigation infrastructure and installing dam covers
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4.4  Energymark: lessons learned

Several key lessons have emerged from the SALG& ©fithe Energymark process. These
relate to: promotion and recruitment; maintainingup and convenor interest; and project
management.

Promotion of Energymark via the LGA of SA had liedtsuccess. Feedback received from
several Environmental Officers within council sugigethat this may have been due to
inadequate distribution of the circular to all coiistaff from the LGASA contact person
within council. Direct promotion to council Envirorent Officer's and Community
Engagement Officer's may be a better approach. 8tiomof Energymark through council
contact lists also had limited success.

The low drop-out rate for convenors once havingl lzeineeting highlights the need to create
and maintain momentum in groups as soon as posHielesigning up. Only three convenors
did not continue with the process after having leefdeeting. Unfortunately, two of these were
unable to be contacted so we cannot ascertairetts®ns for this. The other convenor was a
new mother who had recently returned to work anchébshe had overcommitted herself.

The SALGA trial also highlighted the need for a tant period of at least 18 months. The time
it took for councils to express interest, to recoanvenors, and then taking into account
holiday periods and travel meant the time period tea short for Energymark groups to
complete the eight sessions and return the volustawveys to CSRIO. Energymark is designed
to be conducted over eight months to facilitategksgrm behaviour change and so changes in
carbon footprints are observable.

Several groups expressed the desire for interabetmeen Energymark groups to be

facilitated and for Energymark to be promoted meidely (indeed, one group stated members
of their council were not aware of who they werd arat they were trying to achieve). The
provision of newsletters and providing the ansvierthe expert panel questions to all groups,
not just those who asked the question, were greattyeciated by the groups (as was the gift of
the CSIRO Home Energy Savings Handbook). This v@al highlighted the need to go beyond
this level of interaction between Energymark groapd provide opportunities for greater
interaction between groups and increase awaremé&sseogymark in the community.

5. CONCLUSIONS AND FUTURE RESEARCH

The SALGA Energymark Trial was successful. Partais reduced their carbon footprints on
average by 15%. Groups from rural areas were ssiutlysengaged, and some of the barriers
to reducing carbon emissions pertinent to ruradsseere highlighted. Energymark also
successfully engaged with a wide range of age grang those with higher carbon footprints
than the average for South Australia as a wholerdgymark participants were generally well
educated, had a good income, were ‘white-collar'keos or retired. Many were in a household
of a couple with no children or a couple with chidd. Half owned their home and 48% were
renting.
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There was an increase in Energymark participamsitive attitudes, intentions and behaviours
towards reducing their household electricity congtiom. Energymark participants’ knowledge
of various energy technologies and climate chatggincreased. Information about
Energymark, climate change and mitigation spreawie Energymark groups, with
participants speaking to an average of nine otheple at the interim and post-project survey
points. Participants and groups who were linkedh\greater reductions were likely to have
higher incomes and non-tertiary educations; byetigk of the process they were likely to
identify as being members of the community; and@eed others as approving of, we well as
reducing their own household electricity consumpti@roups that by the end of the process
perceived their group convenor as a role modeldasdribed their group as having cohesive
values were more likely to have greater reductin@®, emissions from household electricity
consumption

It is recommended that follow-up work be condudtedvaluate whether the behaviour change
observed in this report is sustained in the longiés several of the groups were unable to
return their final surveys, once these have beegived we will reanalyse the information and,
if there are any significant differences, provigeupdate to the SAGLA.
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APPENDIX A EXPERT PANEL QUESTIONS
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No. | Question Expert Panel Answers

1 What is the origin of per fluorocarbons and sulph SF6 and PFCs are entirely artificially made chetsioat found in nature.
hexafluoride - which industries emit/use these wnzes? | SF6 is typically used as an inert gas in electiseatchgear, in magnesium casting or windows

PFCs represent a range of compounds that are mseeldical, cosmetic, electronic and
refrigeration applications.

2 There was general surprise at the amounts ofeQQR. Yes, both these countries have seen extensiveadétion that has contributed to their high pe
contributed by the DRC and Malaysia. Are these simis | capita GHG emissions. In the case of Malaysia robte deforestation is due to logging
predominantly as a result of deforestation? activities.

3 Is there a version of Figure 3 (State and Tewri&ares of | The information asked is obtained by dividing fack state the greenhouse gas emissions by
National Emissions) normalised on a per capitad?asi population in any given year. For your informattbe per capita emission figures in tonnes peg

CO2e for the year 2007 are presented below.
= Queensland 43.44
New South Wales23.65
Victoria 22.92
Western Australia 36.33
South Australia 18.67
o~ Tasmania 17.24
ACT 0.2% National 28.42
5 MNT 2% ) _ . .
E}B% Clearly Tasmanians are the lowest GHG emittersustralia.
TAS 2%
SA 5[
Figure 3. State and Territory shares of
national emissions, 2005
4 Is there an emissions per capita comparisonabilaifor The figures you ask can be found with some digdimuvever, IPCC protocols dictate that the

nations that include carbon exports, such as ad,ay coal

carbon emissions are reported at the point of sediithese fossil fuels, i.e., where they are
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which will become emissions once they reach theused?

burnt to produce energy (otherwise it wanéldlouble counting these end use emissions).
However, any emissions incurred in producing thesitduels for export are reported under the
country that produced the fossil fuels and notcwentry that used it in a fair and equitable
application of the Kyoto protocol.

Is there somewhere we can see a payback analysie
embodied energy of solar panels, nuclear energyd wi
turbines and geothermal - aside from the uniquefitsrand
advantages of each, we wondered which was the most
efficient in terms of capital invested for the outtp

Yes these figures relating to how much fossil fodlced emissions are incurred in producing
solar panels, wind turbines and infrastructurertpce geothermal energy are available.
However they require some digging and the numhersgecific to the location where the
components are manufactured (i.e. depending oil foskconsumption in the region or nation
producing these goods and services).

Generally the most inefficient, lowest quantitg (ielectricity produced per unit) and high capi
cost energy producer is the one that requiresothgelst payback time in terms of the GHG ang
fossil fuel emissions embedded in their productiypplying this analysis, solar panels are

clearly the worst followed by wind in terms of pagl in the trio of energy sources queried.

al

How would permits be allocated under an Austraid S?
Who determines the allocations?

Permits in most emissions trading schemes arelyslicated from set caps in emission leve
imposed by the regulating authority (in this caseegnment when the legislation is passed or
becomes law) for a particular sector, industrynaliviidual organisation.

%)

For CO2 reinjection plants, does the liquefie@ @@dergo
any changes after reinjection that make it morels®aDoes
it form carbonate compounds with other materialswe
ground or will it stay as pure CO2 as long as das/n
there?

Generally CO2 is injected or re-injected undergobima liquid-like or supercritical state. In
most cases they are stored at depths of arountb8@0m depending on temperatures of the
formation so that they do not undergo any phasestoamation back into a gas.

Depending on the chemistry of the rocks and digsbbalts in water in these storage formatio
the injected CO2 will react to form solids or sditsinly carbonates) that are permanently
locked up. However, since mixing of the CO2 andrtkeection rates are very slow, it could take
millennia to lock up the CQnjected for storage. In formations that contalotaof chalk
reaction to form carbonates can be quicker.

Note that a similar process to the above that eedusver millennia has caused most chalk an
related minerals found on the surface of the eartt,dissolved solids found in the ocean, to
react with atmospheric CO2 to form mineral carbesaFor example the dissolved carbonates
the ocean are the source of the material foundarsbkells.

ns,
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How badly will a spike in oil prices, or a scaydn supply,
affect agricultural production worldwide?

Because of the dominant role of oil in transpootatnd to an albeit more minor extent of use
fertiliser production, it would significantly affeagricultural production. To a lesser extent it
would also affect the use of arable land to prodaltanate transport fuels such as corn derive

in

2d

ethanol and diesel derived from palm oil. Thereehlamen reported impacts of increased corn
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derived ethanol production in the USA affecting finee of soya bean production and supply
poor countries in the world. Thus there are dedlgitnany primary and secondary effects on
global agricultural production.

What fraction of C02 emissions are produced bydmu
respiration?

The table below lists the carbon dioxide emisslast(column) due to respiration per person
depending on their activity:
Carbon Dioxide

Emission per Person
(m*h)

0.013

Respiration per
Person
(m’h)

0.3

Activity

Sleep

Resting or low

activity work 0.5

0.02

2-3
7-8

Normal work 0.08 - 0.13

Hard work 0.33-0.38

The range of carbon dioxide emissions is from 0.@13.38 cubic metres per hour or 26 to 76

grams of CO2 per hour. Taking this range, the an@@® emission due to human respiration for

6 billon people is 6x0.365x24x0.760 = 1 to 39 Gtyear depending on our state of activity at
any particular time. Clearly it would help mitigamissions if we were all asleep most of the
time!

By comparison in 2005 fossil fuel emissions werdx20f CO2 per year.

I hope | have not made an error in my maths, butgre welcome to check my maths using 2
kg/cubic metre as the density of CO2 emitted atthalitions of human breath.

10 | What are the methane emission differences bativeef and

other livestock (eg. kangaroos, sheep, etc?)

Kangaroos, which are not ruminants, emit one-thganuch methane as ruminant animals sug
cattle, sheep and goats which are responsibledfges cent of global methane emissions.

If you are interested in more information on th@aut of livestock, please retrieve and read th
attached report from the World Watch Institute t@ttroversially disputes (saying its higher)
some older numbers published by the UN'’s Food agicAltural Organisation. The report may
be found athttp://www.worldwatch.org/files/pdf/Livestock%20a#@0Climate%20Change.pdf]

11 | One question that raised some debate and wassaived
was how to calculate Australia's C02 emissionoukhwe

be responsible for at least some of the C02 emiityedor

To put things bluntly from a moral stand point,sbdhat produce the offending product and
those that want to use it are both responsible.

h as
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example) our coal customers since we dug up treil foel
and largely benefit from the sale and hence thaibgr
What about the consumer of the manufactured pr@duct
Where does the obligation end?

The current Kyoto emission protocols that countahessions at the point of production and a|
the point of end use are agreed principles addpteadl nations.

Similarly, under the above agreed principles, eimissat the point of manufacture are absorb
by the country that manufactures the product.

t

r

12 | The current state of development with nuclesiofu- is In June 2007, seven nations got together and ditideind an experimental reactor in France
there anything on the horizon? called the International Thermonuclear ExperimeRedctor (ITER) whose aim is to experime
and create nuclear fusion using magnetic spinmrentible the reaction. Plans for another
project called the High Power Energy Research (IRP&e also underway in the UK. HIPER
looking at the use of lasers to produce high pamergy from fusion.
13 | What is the feasibility of carbon capture angussstration at| Carbon capture and storage involves three compsieéiat chain. Capture and compression of
the power station? CO2 which occurs at the power plant, transporhefliquefied or supercritical CO2 usually by
pipeline to a storage site and injection for peremrstorage of CO2 at a storage site. When a
power plant is located in a region where therepaogen geological structures for the safe
storage of CO2, all three operations can be camigct a power plant location. Often howeve
power plants located near population centres mapohee distance away from storage sites. In
this case the CO2 is pipelined some distance fhenpbwer plant to the CO2 storage site.
14 | What happened to the Holden Hybrid Car thatfbading The following website gives information on CSIR@isolvement in the Holden Hybrid car
for development from the CSIRO? developmenthttp://www.csiro.au/solutions/ECOmmodore.html
15 | How were the weights and multipliers calculatethe We have focused on the greenhouse gas we as indiiduseholds contribute i.e. household

Carbon Footprint survey? Is there a resource weafan to
to help understand this in more detail? People were
concerned they weren't filling out the survey cothg
through misunderstanding the definition of whatthere
counting, or being unable to estimate with any ictarfce.

What is the reasoning behind the selection of Hta deing
measured in the Carbon Footprint Survey?

carbon footprint. We've also focussed on items aéch households have direct control.
We include greenhouse gas from goods consumecetgvirage Australian household includir
imported goods; but do not include the greenhoasecgntributions made by: investors in
Australian resources, our export industries, orAhstralian Government's work.

The amount of greenhouse gas a household produeegsiar, i.e. the household carbon
footprint, roughly divides into:

1) One-third due to the energy and fuel we comsimour homes and cars - energy and fuel
produces greenhouse gas when it is burnt and wiheséational Greenhouse Gas Inventory
factors published by the government and particuliné National Greenhouse Accounts (NGA
Factors handbook to calculate how much greenhaasésgroduced.

2) One-third due to the food we eat - producmggfand getting it to our homes

g

de

produces greenhouse gas so we have worked outitngna of greenhouse gas it takes to provi
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food on average to a household though this is approximate. We decided to focus on
general dietary patterns rather than individuahgef food because its only appropriate to shg
options in a general way as people are so variathare they purchase food, what form the fo
takes, and in their dietary needs. The estimatased on an input output model i.e. an
unbounded LCA assessment across the Australiaroaggreross checked by a

comparison against food industry statistics avéglétom sources such as ABARE, ABS and tk
MLA as well as the National Greenhouse Gas Invgraod its associated National Greenhous
Accounts (NGA) Factors handbook. It's a rather mechl process, which does require training
the area.

3) One-third due to the goods and services wehase as part of our daily living (excluding
power, transport fuel, food, which are already aoted for in the previous two). Again it's very
approximate and based on an input output modelrfbounded LCA assessment across the
Australian economy, cross checked against inflati@asures, ABS statistics, and other
economic statistics.

The factors are meant to be a rough guide ratlaer dhprecise measure - the science isn't
sophisticated enough yet for precise measures.

Another really good source of information is "thBIRO Home Energy Saving Handbook" ang
its associated web site.

W

e
n

16

What are the qualifications of the people pringcanswers
on your panel?

The two main experts on the Energymark panel haseexperience in this area. One has wor
for over 30 years as a bio-physicist, electricaieeer and project manager. The other has ov
20 years experience in the field of low emissiaht®logy, has been involved in the
International Energy Agency/Organisation of Ecorm@ooperation and was an editorial pane
member and coordinating lead author of the UN gueernmental Panel on Climate Change
(IPCC) committee.

ked

17

Carbon Footprint:
We find it hard to believe bus emissions are thmesas
aeroplane emissions?

If you look at the graph on the scanned pages frenCSIRO Home Energy Savings Handbog
attached, you'll see that buses actually use quiiit less fuel per person/km than planes (this
not quite the same as efficiency but the fuel ysmdperson/km is what really counts rather tha
efficiency).

is
In

D

Buses and trains and even cars would be much lietteraeroplanes if we carried more peopl
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in them. Aeroplane companies go to a lot of trodblensure their planes are packed as full a
possible whereas buses, trains and cars are efiertHan half full.

If we used buses and trains more they could useaypup to three times less fuel per
person/km because buses, trains, cars and plames Aeavy that adding extra people doesn't
make much difference to their total weight and ft@isumption. This means that the more
people you carry the less fuel per person is used.

o

18

Carbon Footprint:
Do we include green energy? Solar energy?

If you have used RECs to buy a renewable energgraythen you've done a lot to encourage
renewable energy industry to develop but you haweduced your carbon footprint. By using
RECs you transfer your carbon rights to whoeveshbg RECs from you or your agent (usual
the installer). In this case you should still cotin& solar energy in your carbon footprint.

If you've not used RECs to help purchase your sodarels then there’s no need to include the
renewable energy in your carbon footprint — it'ssthpfree of carbon. In this case you have bg
encouraged the renewable energy industry and rddume carbon footprint at the same time.

If you've purchased 100% GreenPower then you duave to count the energy you've
purchased in your carbon footprint. If you've puashd less than a 100 percent then you still
have to include the percentage of your energyheseign’t covered by GreenPower. For exam
if you purchased 10% GreenPower then ten perceydwfenergy is mostly free from carbon
and you don't need to count it in your footprintidhe remaining 90% should be counted in y
footprint.

he

ly
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Carbon Footprint:
Are we supposed to count electricity and gas tiicgarly
spending?

The Carbon Footprint measures the total electraniy gas used over the year in the Energy

section. Calculate your daily usage from one Intl anultiple it by 365 to get your yearly usage.

If there are several people in your household déithe total amount by the number of

individuals in the household. The Spending seati@asures your spending on other products
(excluding transport and electricity). Electricitgd gas should each be counted but only neeg
be counted once.

1 to

20

Carbon Footprint:
Where does water usage come into it?

Water usage is not included in the Carbon Footpfihé Carbon Footprint only measures

greenhouse gas emissions. Saving cold water iga titing to do in order to save water suppl
but will not reduce greenhouse gas emissions. ®wtier hand, saving hot water is one of the
most important energy savings individuals can make.

21

Carbon Footprint:
Recycled goods have carbon dioxide associatedtigttn,
why are these not treated?

Recycled goods are accounted for in the CarbonpFiodiSurvey in the Spending section. Thig
section is divided into two rows. The first row teaith the amount spent on general products

D

Nt

and services (e.g. new products, going out, clytfidse second row measures the amount spé
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on environmentally friendly products and serviéesluding second hand or recycled goods. T
multipliers applied to new and used items are diffie

22

Carbon Footprint:
If expenditure is for the purpose of another persioen
should this be included in spending?

This is a really good question - there are sewgags of dealing with this — a well known study

from Sydney University suggests sharing the exgarelequally between purchaser and seller.

This could arguably apply to purchasing for anofhenson. Also how do you deal with tax or
gifts to charity? I'm not aware of any formal ruiesthis area because we don't have a carbon
system. My suggestion is that it's a matter of pras judgement and perhaps negotiation.

If your household includes more than one persoenwdalculating your carbon footprint you
should calculate total household expenditure aad thivide that by the number of members of
the household to get a figure for each individual.

23

Has Sweden closed down their nuclear plants@, iivhy?

Following the “Three Mile Island” nucleaactor incident in the USA in 1979,
Sweden held a referendum in the early 1980’s amddbult of this referendum led to a decisio
by the Swedish parliament to phase out nuclear pow2010.
Although a few reactors were shut down under thiggion, shifting public opinion and the
reality of finding alternative means of power protion have resulted in the continued operati
of the bulk of the remaining reactors to this ddgwever, no
decisions have been taken to build any new reabtotlse government, and for that
matter the main political parties in government apgosition in Sweden, despite
evidence that recent public opinion in Sweden i&isf with the majority favouring the building
of new reactors

24

Can hydrogen be compressed for storage?

Yesdmican be compressed for storage and it is stovédoutinely transported this way
today using cylinders, tanks and pipelines. Howglvemproblem is that hydrogen is the lightes
element found in nature. Its low density meanswaatvould have to use very high pressures {
compress, store and transport what are relativedligjuantities by weight. In practical terms
this would mean a hydrogen fuelled vehicle todaybpbly wouldn't be able to store as much
fuel to give the same range of travel distance peat@l fuelled one (which has a higher densit
of energy storage in the same volume of tank). Heweesearch is underway with the use of
sophisticated materials that can store hydrogéinegin chemical matrix. This will lead to the
development of hydrogen storage devices that cae atlot more hydrogen in the same volum
of tank (or cylinder) than simple compression @& tjas to very high pressures.

tax
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25

How much water is required to produce hydrogen?

In its chemical composition watemiade up of 2 atoms of hydrogen and one atom afexy
From this composition we can work out that 18 grafnsater is required to produce 2 grams
hydrogen. If this production process for hydrogeandertaken by the electrolysis of water we

would also produce 16 grams of oxygen as a by mtodu

52 Final Report: South Australian Local Government Association Energymark Trial « July 2010



APPENDIX A EXPERT PANEL QUESTIONS

26

Can the by-product water from electrolysis, bkected and
reused?

The water used in electrolysis for hydrogen proiducgenerally has to be of very high purity. If

it isn't it will foul the electrodes in the electysis cells and render the process inefficient. Any
residual water from the electrolysis cells mighttedn trace amount of salts and other debris
from the electrolysis process. The sophisticatemtaeatment system used to purify the wate
before electrolysis will be able to easily treat thsidual water. In fact it would make a lot of
sense (in terms of promoting sustainable practis&eat and recycle the residual water back f
use again in the electrolysis cell.

27

Some people argue that in years gone by thawe avieot of
bison in USA and wildebeests in Africa and thatrhenber
of cattle around today does not surpass that numbkerwhy
the concern about their methane emissions? Wiyatis
answer and could you give us your source of infdiona
please?

The scientific assessment of diet and carbon foutw still in its infancy, but it is estimatedath
about one-third of our individual carbon footprammes from food. There are many ways to e
for good health, and different eating patterns @ifierent people. Fortunately, moving to a
healthy diet can also reduce greenhouse gas ensssio

Red meat is a nutrient dense food that providetepraron, zinc and vitamin B12 essential for
red blood cell production, the good health of tbevous system, and childhood growth and
development. However, some red meat, particulabf,ican be associated with up to one-
quarter of the greenhouse gas associated wittotiteviie eat. For beef this will vary greatly
depending on how it is produced, how and where#tie are raised, and how much land
clearing or re-clearing is carried out. Other meatsh as pork and game are associated with
considerably less greenhouse gas. It is well wostisidering how much red meat you and you
family eat but this will also depend on individimegalth requirements.

For a study of the relative effects of bison vdledty this reference “Methane emissions from
bison—An historic herd estimate for the North Arsar Great Plains.” Agricultural and Fores
Meteorology

Volume 150, Issue 3, 15 March 2010, Pages 473#ancis M. Kellihera and Harry Clark.

The American and Africans might want to argue diglanffset due to bison and wildebeest bu
Australians couldn’t even attempt to do this asmfrse these animals aren't native to Australi
The international convention is that each courgmesponsible for its own carbon emissions.
If Australians wish to take advantage of emissi@thictions in other countries we can do this
buying carbon credits through a carbon trading mehe

—
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28

It makes sense to us that to produce enoughtmésad x
number of people would take less energy than tw ghe
equivalent amount of grains/beans to feed thosplpeo
What do you say? What are your sources?

Energymark principally concerns itself with climateange and the effect of household
consumption on greenhouse gases.

Two web pages that describe CSIRO’s work on susstdénlivestock production are:
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http://www.csiro.au/science/SavannaGrazingDistrdouhtml

http://www.csiro.au/news/GrazingLandManagement.html

29

Does geothermal smell?

| don't think Geothermal energy from ‘hot rocks’ elts as a consequence of something uniqug to

this energy generation process. Steam/water frarsgrangs linked to volcanic areas ‘smell’.
This latter source is different from hot rocks do¢he emission of sulphurous gases (usually
hydrogen sulphide) from volcanic hot springs orregertain sources of shallower bore water

drawn and used in the outback. It is quite posshme if some hydrogen sulphide containing bore

water is drawn as a source for steam producedathgemal (hot rocks) plants, then they will
possibly smell.

30

Is there any reason why wind turbines can’tdiaetpd
camouflage colours to make them less conspicuous?

There is some information out there regarding cdltage covers painted on small wind turbine
but without scientific evidence on whether theslewus are detrimental or not, for example bir
kill. There is plenty of evidence in nature of carfiage colours protecting animal species and
particular colours and stripes that hide when viéfvrem long distance but become visible in

closer proximity. Perhaps this concept could besped as a way of hiding long distance visua
impairment whilst being more visible to approachimgl flocks

in

31

Desalination:

How will the brine from the desalination plant gitsipated,
particularly when there are seasonal current & titlanges?

Discharge of brine is generally a major issue tiggds to be addressed in building coastal
desalination plants. Typically the more concenttdtene waste discharged is denser than
surrounding sea water, and tends to sink ratherrfia rapidly. Higher concentrations of salini
could kill small marine species, bottom dwellerd apecies that grow in fixed locations whilst
larger species like fish may be able to swim awegnfmore salty plumes of water. Another
effect from brine discharge is reduced dissolvegher concentration in the sea water importg
for plant and animal respiration. Clearly theseantp need to be avoided and are often overc
by carefully studying the natural sea water flowtgras and currents in the region and ensurin
that the discharge from a desalination plant iated such that it very rapidly mixes with the
surrounding sea water to reduce any density, salmd dissolved oxygen gradients. This
practice should also be accompanied by regular lsagngf marine life to ensure that there is n

Ly
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short or long term impact on these species.
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32 | What is the source of the green energy usedweipthe The energy supplier chosen for the project is AGH enformation indicates that AGL plans to
desalination plant? supply the desalination plant with energy generatathly through its portfolio of wind farm
Nb: these questions refer to the following inforimatfrom | operations in Hallet (333 MW), Red Hill (130 MW)dBurra (180 MW) all of which are
Session 6: located in South Australia
A desalination plant is currently under construatiat Port
Stanvac in South Australia. The plant will have the
capacity to supply 100 billion litres of water, regenting
about half of the State’s current water needs. glaat will
begin supplying water to Adelaide
at the end of 2010/ South Australia leads the aguint
stormwater and wastewater recycling. Stormwater is
currently used in parks and gardens,
agriculture, industry and housing developments/.

33 | How much energy is lost in electrical transnaisdrom the | Electrical energy from a power station goes throtighfollowing steps before it reaches an en
power station? What proportion of the energy lassucs in | user: step up to high voltage, transmission in higltage lines, step down to medium/low
the long distance high voltage lines and how muadhé voltage and supply to the consumer.
lower voltage distributor lines? Do these figurbarmge The overall loss from the power station end toweli to the end user can be between 8 to 15
much over the range of ambient temperatures? Is any of which between 5.5 to 7.5% can be lost in voltsigg up, step down and transmission losse
research done to reduce these losses or are thatipbt and between 2.5 to 7.5% in local supply lines andpmment to the consumer.
benefits too small to bother about? As a general rule low voltage systems suffer grdasses as the current flow is higher at a giv

voltage and these energy losses are proportiortaetsquare of the current flow. The convers
happens in the high voltage systems where therutosvs are much lower at high voltage but
the reduced losses may be mitigated by longerrdistransmission lines that provide a greate
resistance to flow (losses being proportional tzent squared multiplied by the resistance for
both high voltage and low voltage systems). Thedesvould change with ambient temperatu
since most electrical conductors reduce their tarsie as they heat up. However the change i
resistance over the range of ambient temperatmesuatered is usually small relative to the
overall losses.

The above mentioned losses are not trivial andaiedielectrical losses due to long distance 3
local transmission is important and is an area&bDRhat is pursued - often by searching for
better and cost effective conducting materialsidwgear and transformers.

34 | The high capital cost of large infrastructuregower We have become accustomed to the supplgwér from large scale centralised plants which
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generation and transmission presumably means this
infrastructure will be designed to last for mangng Is this
an impediment to R&D or at least to uptake of new
technology beyond just retrofitting new componerits,
would a similar impediment exist with smaller scialeal
power transmission (e.g. solar, heat pumps, etc)?

bring an economy of scale factor that also redetsstricity supply costs. Unfortunately the
downside of large scale infrastructure is high @dgconstruction) costs which require large
periods of time to pay back. For example it isunmisual to see plant construction costs of $2
billion for a typical coal fired plant that wouléquire between 25-30 years to pay off the capi
investment. Thus the high capital cost of infrastince is definitely an impediment to its renews
and when a government or society is cash stragmsdténd to extend the life of older existing
infrastructure (often more polluting) for longenipgls of operation beyond the intended dates
closure.

One would expect less of an impediment to the rahefvsmall scale power sources that are
often less capital cost intensive. However it nagskept in mind that many of these smaller sg
power sources are owned by individual householdsmay not be able to afford the rapid
turnover of such devices and may require substdiesishion the impact of this technology
renewal.

System wide economic modelling needs to be undentaka particular energy supply/demand
environment in order to properly analyse the retatnerits of these large and small scale opti
and their impact on technology and infrastructuradver.
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35

We understand that newly installed intermitemrgy
sources (e.g. wind and solar) must be backed gwiigh-
on/switch-off sources. Is there a formula for chdting the
legal requirement for how much back-up must be ilexl?

| am not aware of any new regulation affecting teiguirement to comply. However, in order t
ensure a stable electricity grid, fluctuations friomermittent renewable power sources need tg
smoothed out and can be achieved by a number of. Wée general rule also is that the great

the intermittent renewables market share, the grélaé importance of efficient backup options.

There are a number of ways this backup option egprbvided. Incentives could be provided f
further development of less fluctuating renewalaled for technologies that allow for temporar
storage of energy such as batteries. Demand maeagamtiatives, like smart networks, could
also enable better matching of electricity demaittl venewable power generation. A final
approach is to have spare backup capacity pro\igiemal, gas and biomass fired power
generation that could be brought into service amaped up quickly with swings in the supply ¢
renewable energy power.

=4

36

Would it be feasible to use the energy generfated
geothermal or tidal power at remote sites to beegtn
portable sources of energy such as hydrogen?

Yes it would be possible to store the energy gdedras hydrogen. However the efficiency
losses and the cost of producing hydrogen (ustralty the electrolysis of water with
desalination/purification) could be prohibitive anduld need to be evaluated to see if it is an
economically sustainable means of generating,rgg@nd using energy in remote locations.

Other competing storage options such as batteged to be also investigated for cost
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effectiveness and portability in supplying energy.

37

How safe is the process of turning Carbon diefidm a
gas to a liquid and once in a liquid undergroundwill
stop it turning back into a gas?

Every compound depending on its temperature argspre exists principally in three different
phases — solid, liquid and gas. At the temperantepressure of normal ambient conditions,
CO2 is a gas. Compressing and cooling it will tizinto a liquid or solid. Some minor variation
can also occur, such as CO2 combining with watéorim hydrates (a form of ice) or existing i
a supercritical state where it is neither a gadigard but has densities close to a liquid-like
state.

CO2 is normally stored underground at depths uggatlater than 800 km where the
underground temperature and pressure gradient {icrérasing with depth) keeps it in a liquid
like supercritical state. As long as carbon dioxitéhis fluid state does not migrate to shallower
depths less than 800 km (and storage sites ardispl picked without the danger of this
occurring) it will not change from a liquid like jgercritical state to a gas.

If, for example, (as opposed to underground stQr&gx2 were injected into the deep ocean a
around 1000 m and deeper, the temperature andupeessnditions will favour the formation of
hydrates and/or liquid CO2. Liquid CO2 is densantkea water and will sink. Depending on
depth, a skin of solid CO2 hydrates will form at gurface of these liquid pools. If for some
reason (i.e. seismic movements or underground m@eauptions) the pools of liquid CO2 are
ejected to shallower depths at lower pressurellituvin to gas and erupt as a bubble. Putting
CO2 in the ocean does not have cap rock sealsdhgirevent migration to shallower depths as
underground storage formations do.

n

38

Are there any further developments in geothermal
production in Australia or other references we meyble
to source?

Geothermal energy production is an actively reseat@nd developed area in Australia.
Searching the internet for websites of productiomganies like Geodynamics for example wil
provide more information for your perusal.

39

With the assessment of our carbon footprintthegre a few
points from the survey that were unclear e.g .wityimclude
meat sources other than beef?

All sources of food not just beef or meat havebea foot print. Beef production has a very
high carbon foot print partly due to high methanmgssions from digestion from cattle. Please see
earlier expert panel answers for more informatioriamd and your carbon footprint. The table
below shows emissions for different food groupsrfra German publication:

CO2-Emissions (in g CO2e per kg food):

CO2-Emissions (in g
Food group Food oer kg food)
Meat and sausages Beef 13'300
Raw sausages 8'000
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Ham (pork) 4'800
Poultry 3'500
Pork 3250
Butter 23'800
Hard cheese 8'500
Cream 7'600
Eggs 1'950
Milk- and dairy products Quark (curd) 1950
Farmer cheese 1'950
Margarine 1'350
Yogurt 1'250
Milk 950
Fruits Apples 550
Strawberries 300
Baked goods Brown bread 750
White bread 650

40

How many trees would we have to plant to overonr
carbon footprint and how long would it take to lvaia out?

It is difficult to provide definitive answers asetimount of carbon sequestered by trees will

depend on the tree species, the climatic zone @hdanditions that they are grown in. Generally

the approach to reducing a carbon foot print widikesthis - if emissions from various activities
that one undertakes is 1 tonne of carbon equivalenyear then we have to each support tree
planting schemes that remove and store in treesriety. To give you an idea of how the amo
of carbon sequestered by trees see the examphe elm a Canadian calculation.

For the lifetime (80 year) carbon removal for urlizanadian planting:

Number of trees/5.0 x survival factor (1.0 = 100¢4pnnes of C removed by over 80 years

Lint

D.2

Therefore 1 "average" Canadian tree that surviw&f 100%) absorbs in an urban situation
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tonnes of C (or 200 kg) over 80 years or 2.5 kgyeear for this duration.

If the average Canadian’s emission and lifespdnt@ne of C/yr and 80 years respectively
he/she will have to plant 400,000 urban trees feebhis or her carbon foot print.

The following is a reference source for the abalewdationhttp://www.tcf-
fca.ca/publications/pdf/english_reduceco?2.pdf

41

How does a hydrogen energy market compare with a
electricity/battery storage market — each will rieg@a
dedicated infrastructure for consumption and supghy the
two would have varying efficiencies for conversfoom
source to output. Which has the higher overaltifficy?

From my understanding of the situation and paridulifrom a transportation perspective, the
electric battery market is in a more advanced stdglevelopment. There are simply more
battery and hybrid vehicles than say hydrogende#lvehicles. Energy for charging batteries i
also distributed through a well established infiatture that forms our electricity power grid
while that for storing and distributing hydrogervigually non-existent by comparison.

If we were to rely on coal fired power stations ébctricity (as most of Australia does), betwe
25 to 40% (depending on coal type) of the origavadrgy in coal is converted to electricity. On
converted to electricity the charging and recowdrthis energy from batteries can be very
efficient and in the 90% range for example.

If we were to produce hydrogen from gas (the mostupar method currently) we could do it at
an efficiency of about 75%. Compressing and trarisppit under pressure uses another 20%
the energy leaving 60% (0.8 x 0.75) of the origeaérgy as hydrogen. If we were to use the
hydrogen in a fuel cell car the fuel cell covettatiroughly a 75% efficiency resulting in an
overall efficiency of 45% (0.75 x 0.6).

The above very rough comparison would suggest lggdrdrom natural gas in a fuel cell might

be marginally more efficient than electricity fraroal in a battery. Electricity made from natural

gas is more efficient at 50% so it would put eliedir from natural gas in a battery at about the
same efficiency as hydrogen from natural gas imeadell.

Please realise this calculation gives ball park mens to illustrate the problem of converting arn
using energy from different sources and the emissibat go with it. More rigorous analysis of
every stage of the life cycle efficiency and enuasi commercial readiness and technology ca
availability of distribution infrastructure etc aissues that have to be taken into consideration
when selecting one or the other option.

[2)
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42

Comparing LPG to petroleum — what are the redati
efficiencies in terms of CO2 emissions per kmhexré any
significant improvement in the efficiency of natugas over
liquid petroleum (LPG available in vast quantitiesally;
petrol sources, not so much)?

Calculations | have seen put the vehicle CO2 emrissirom LPG at 0.26 kg/km compared to
0.31 kg/km for the same Holden Commodore vehicbmking at the same source, the GHG
emissions from natural gas are shown to be onlgimalty higher.

To get a good understanding of the difference we lta do a well to wheels comparison, i.e.,
efficiency and emissions producing the fuels, caaping, transporting and distributing the fue
and finally utilising the fuels in a vehicle. Itiliake a lot of research and effort on my part to

the
Is

give a definitive answer but hopefully, like thesamr to the above question on hydrogen and
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batteries, you get an idea of the assessment iedolv

S
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m

43 | How many shopping centres have rainwater tamkisé for | This is a difficult question to answer. | would expthat governments running rebate prograni
their plants and lawns? or those responsible for rolling out building irdftaicture would have an idea of shopping cen
registered with them and using rain water. | ddbht even these government agencies would
have complete lists. You might be interested toxkitmat all new Qld housing construction
requires the installation of rain water tanks. Rpehthis ought to be extended to offices,
buildings and shopping centres throughout Australia

44 | Is there some simple technology for at leadectihg the In principle you could do it but practically it wiobinot be cost effective to do it on any
waste heat from slow combustion stoves (the hedfghes | reasonable scale to make a difference. That héasstsutilised in the place where the combustion
up the flue) and distributing it efficiently to @huses? stove is operating.

45 | If H, becomes a significant fuel for vehicles, will tHebe It will depend on the extent of the market for lyglen and the availability of infrastructure to
produced at a central location and distributecetail distribute it. If there is a large market then @ae rely on economy of scale arguments to
outlets? Or would it be produced at the outlets;esithe produce hydrogen centrally and distribute it. Iraracale use one could produce it from wate
only raw material would be water? using electricity (at home for example). | susphat the efficiencies and costs may be lower g

higher respectively for the latter mode of produetand utilisation.
Please see answers to a related question abowalorgbn and batteries to get an idea of somn
of the issues involved in calculating the efficigmmé overall energy utilisation for example.

46 | We assume that it would be impractical to ligud$, so It will require a lot of energy contained in thednggen to liquefy it -perhaps upwards of a
does this mean it would require a much large tafiket to | quarter or more of the energy value. We obvioualy store more liquid than gas in a given
carry the same energy equivalent as petrol or iid3ees it | volume but the pressures would also be very highcaists and greenhouse emissions would also
also mean that vehicles would need much largertidds? | be exorbitant knowing that practically all of thgdnhogen on the global market today is source

from fossil fuels (most popular being productioonfr natural gas).

Some estimates suggest that liquefied hydrogenratagres three times more volume than pe
for the same energy content. The steel requireddain the pressures of liquefied hydrogen
would also make the tankers very heavy such tinketa with the same tare weight as petroleum
tankers will carry significantly less liquid hydrexg fuel.

47 | Why can’t we be paid for putting wind poweredatticity It would appear that in Australia, the states asponsible for operating such initiatives,
back into the grid as is the case for solar? dsState or particularly when they are involved in providingémntives for the installation of small scale
Federal decision? renewable energy infrastructure such as solar.

There was a scheme introduced by the commonwealtbrgment that rebated users that used
wind energy for water pumping and | believe thisesne is no longer in operation.

The larger scale production of wind energy has trecoost competitive in many parts of
Australia and the world, and as a consequenceireskgss incentives in the form of rebates frg
government to implement.

48 | On what basis do we estimate the likelihood sérous The reference for this statement is:
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terrorist attack on a nuclear power station todss than 1 in
170,000 years?

What would have been the result if the terrorittck that
destroyed the World Trade Centre had targeted eauc
power station instead?

What would be the likely consequences of such @tlabn
Lucus Heights?

http://www.ansto.gov.au/ __data/assets/pdf_file/@88975/Umpner_report 2006.pdh page 81
of the document (page 86 of the pdf).

It would have been much of a major catastrophe thainon the World Trade Centre to say the
least. However one could speculate and that woadd@ necessarily right. The best example
could cite is for the questioner to look into whappened after the Chernobyl nuclear power
plant incident in Ukraine (April 1986) and what dage radiation from the plant caused to the
immediate surroundings and further afield in Europe

The Lucas Heights site currently has a small 20 Kél reactor that was commissioned in
2007. The older 10MW reactor that was previousbdusn site from the 1960’s is now
mothballed.

It would be irresponsible on my part to speculatéh® consequences of what would happen
from an attack on Lucas Heights as a non nucleantdogy expert. Suggest that ANSTO who
operate that site be contacted directly for furih@armation as they will have assessed the
consequences of any potential risks to the facility

49

What is the percentage of households in SAateself
sufficient via solar energy on their roofs?

Unfortunately | have been unable to find the infation that you have requested. | suspect that
average statistics could be compiled by trackingeah household level the amount of electricjty
produced versus that consumed by importing fromsthmly grid.

50

Are there any wave energy plants here in SoustrAlia?
Are there any in Australia? Can they be offshore?

Please see this site for information on a propegege power project for South Australia:
http://www.energymatters.com.au/index.php?main_pageis_article&article id=322

As well as herehttp://www.carnegiewave.com/index.php?url=/cetottaliain-sites

Here for NSWhttp://www.oceanlinx.com/index.php/current-projéofrerations

Here for Tasmaniattp://www.biopowersystems.com/projects.php

And here for projects in Victoria and Western Aab#: http://www.carnegiewave.com/

For an interesting report, sddtp://www.climatechange.gov.au/publications/caastivave-
climate.aspx

Wave energy plants can be located offshore butwlikbglso have onshore facilities to receive
and transfer energy.

51

Can liquefied CO2 (coal steam gas/green housesyjhe
used as an energy source rather than pumped uodedjt

It would be more practical to convert gaseous Q@@ énergy. The easiest way is by what nafure
has provided where plants in the presence of suntignvert CO2 to carbohydrates and then

biomass that can then be used as an energy sohicby the way is how coal and other fossil
fuels were made by nature in the first instance bilBons of years).

Generally the process of converting CO2 into anatiseable form of energy requires a lot of
energy input to reduce it from its oxidised sté#téhat energy is provided by the sun or other
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renewable or nuclear sources, then there will biurther CO2 emissions - but the use of foss
fuels will generate the same amount or more of @®®as produced by burning fossil fuels in
the first place. Even with the use of renewablawmiear energy sources, the cost of deploying
technology to provide the energy to convert CO2atbe prohibitive. However tapping solar
energy by planting trees is currently a cost edfitimeans to convert CO2.

The question also asks about coal seam gas. Calgas is predominantly methane, the same

ingredient as in natural gas. It is recovered frorderground coal seams for its use as an ene
source in Australia and elsewhere in the world.

ray

52

Can large tree growing areas be set aside tlabss CO2
and turn it into oxygen? Can the liquefied CO2ibed as a
fertiliser? Can trees absorb CO2 through the roojsst
through their leaves?

The process of photosynthesis in plants and tfegsbnverts gaseous CO2 in the presence ¢

sunlight, water and other nutrients to carbohydratated in the answer to the previous question

also releases oxygen. Yes CO2 is turned into oxggeireafforestation and forestation are
effective methods of sequestering carbon dioxideréhtly the cutting down of forests in

=

countries like Brazil and Indonesia (and othersp @ontribute alongside fossil fuels to about 2/7

of the net emissions of CO2 into the atmosphererdfbre reafforestation can effectively
remove similar fluxes of CO2 but not all of the C&aitted from fossil fuels. Issues also arise
from other uses for the deforested land such agriiculture, industry and dwellings.

The answer to the latter question is that genepddlts absorb CO2 in the presence of sunlight

and because of this most absorption by the butketarth’s vegetation occurs through the
leaves.

53

When paying the $1 to offset the carbon emissidra
flight, where does the money go? What purpose does
serve and where is the co2 traded?

Carbon offsetting involves investing in projectatthrevent or reduce emissions being released

thus counterbalancing the emissions associatedyaithflight. These projects must comply wi
stringent rules to ensure they are of the higheality and actually deliver what they promise.
The trading occurs by the act of investing to pasghavoided or reduced carbon emissions.

54

It was heard on ABC radio in Adelaide that tiee$ of
greater Adelaide make up the South’s largest “tda®a.
They went on to say that we grow trees to captarban but
the trees of this “forest” are not counted wheroines to
carbon capture. Is this true and if so, why?

Generally the tree coverage area in a landscapal(ysowadays from satellite images) is use
to calculate with other on-ground measured scierddta (of tree species, growth conditions,
etc, etc) the carbon stock held in trees. Pertiapay be more difficult to obtain accurate
satellite imagery of ‘urban’ tree coverage.

o

age

55

In relation to geothermal technology, are tHkifupacts of
pumping water in and out of the earth and coolhegdrust
truly known?

Geothermal technology in Australia is a newly enmaggenture and will require longer term
operational data to fully understand the risks imed with the situation described. Having said
this we could apply our best scientific judgemenassess these risks and put in place measu
to avoid detrimental impacts.

As for the cooling of the crust, the questionerdtidoe reminded that the geothermal hot rock
are actually heated by the natural radioactive yle€auclear material in these rocks. Since m
natural radioactive materials decay over time cihitinued heating of these rocks will diminish

res

DSt
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but would occur over a relatively long geologidaid span.

56

Will the production of geothermal power creagevany jobs
as the production of coal energy?

| would not expect the uptake of geothermal enéodye on such a large scale as to create the

same amount of jobs as the production, use andieapecoal from Australia. Also economic
considerations dictate usually that power plarpplias also to other types of power plants) ar
staffed with the least amount of people and welbanated to keep the cost of labour low.

[

57

Is CCS safe? Can it be done on a large enowd tcmake
a difference, and will it always stay underground a
liquefied?

There are risks associated with any and every gnailgsation and climate mitigation option. B
choosing special types of sedimentary formatiorteatight depth sealed with cap rock, the ri
of CO2 escaping from underground storage is judgdz® minimal. Over longer geological

timescales the stored CO2 becomes mineralisecifotm of carbonates for very safe storage|

Estimates from modelling studies carried out byltiternational Energy Agency (IEA) suggest
that large scale CCS can contribute up 20% or ab@illion tonnes/y of CO2 emissions
reduction by 2050. This scale of emissions redndsaomparable to that also obtained from {
deployment of renewable energy and energy effigieneasures respectively. It is estimated b
the IEA that a multitude or portfolio of energy h@ology solutions need to be deployed to tac
the climate change challenge.

5ks
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58

Is geothermal a closed system or can steamesgdprm
clouds which would result in rain somewhere thatildn’t
normally get that rain?

Given the scarcity of water in arid regions of Aalt where geothermal energy is likely to be
produced, it would be as much as possible a clegstgm | would expect.Steam escaping to
produce rain would be a very remote prospect | dihihk.

59

Who gets rid of nuclear waste — the uranium pcot)
country or the using country?

Nuclear waste from uranium fuel cell rods cont&ioaverable fissionable and bomb making
material. The spent fuel rods are usually reprazbasthe country supplying the fuel rods sing
it requires sophisticated technology to produceraptocess uranium fuel.

Part of the requirements of preventing nuclearifer@tion from peaceful uses of uranium is th
countries adhere to a strict regulatory regimestarh activity under the auspices of the
International Atomic Energy Agency.

60

Are we ruining the balance of the Earth’s héaithere a
release point where we've released too much heat?

The source of the geothermal (hot rocks) heataddtv level (natural) radioactive decay that

occurs in these rocks. Because this heat is irslilag the earth’s upper mantle, the rate of this

heat loss to the surface is considerably reducedeftheless the heat loss does occur natural
and the earth also loses heat to space. In the stgeothermal energy production that we are
currently contemplating, | doubt that we would esle too much heat to the earth’s surface to
make a big difference environmentally. However,ought to be thinking about these issues
when planning and developing new energy sources.

61

What about steam erosion?

Because steam is water vapour under very highymestscan in theory erode surfaces of any
material. We also know that water does naturalbglerocks. In fact high pressure steam and

em

water with grit is used to fracture rocks undergubin the exploration stages so as to make th
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more permeable. During operation high pressurenistben injected to flow through these
permeable spaces created, turning into steam vigitien piped to the surface geothermal pl
to generate electricity using steam turbines califlean electrical generator.

62

We are playing with the Earth’s core, could tié¢ct the
Earth’s rotation?

In the recovery of geothermal (hot rocks) energy,ane not really playing with the deep molte
core of the earth nor altering it. Hence we wilt affect the earth’s rotation due to this activity.

We are merely undertaking a more modest activifysif partly cooling hot rocks roughly up to
km deep that heat up from ongoing natural radieactecay in these rocks.

63

Would we need a carbon trading scheme to makahte?

A carbon trading scheme will put a cost on the gyneroduced from the carbon emitting fuels
that currently produce the lowest costing eledtridy lifting the price of electricity it allows
geothermal energy, which is currently more expangilue to exploratory and early stages of
technology development), to compete more effegtiirethe market place.

64

Would the saline water used for geothermal etbe@ocks?

Yes it will, but please see the answer given togiirestion on “steam erosion” above for more
context.

65

Is it true that Acacia trees reduce emissionentioan other
trees?

CO2 and N20 (carbon dioxide and nitrous oxide)bath greenhouse gases regulated under
Kyoto climate protocol. The acacia tree in its gilowhase like any other tree species fixes

(removes) carbon from the atmosphere. Howeveratheia tree (from study and observations
made in Africa) sheds its leaves early in the adjical planting season. The leaves which are
rich in nitrogen, decay and provide a source ofients to food crops planted around them an
don't redevelop foliage again until later in the@gth season — hence not competing with food
crops for sunshine. However this nitrogen fixatpwocess for food crops by the leguminous rg
of this tree has a downside in promoting higher N@ssions (a greenhouse gas) from the sg

Other research undertaken in Japan suggests tlaglobal warming potential basis, the net
emissions of N20O are equivalent to less than 10%etarbon uptake by plants. Thus whilst
contributing to natural nutrient recycling througjtrification, these benefits are diminished by

warming impact that effectively reduces the neboaremission uptake (carbon fixation) by the

trees. Thus, leguminous trees such as the Acadistywhomoting natural nutrient recycling that
avoid the use of synthetic fertilisers (whose maotufre generate even more carbon emission
are less effective in direct carbon fixation in\gtlh compared to other trees/plants.

=
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66

Is there seven times as much carbon in a patstilas
there is in the column of air above it?

Soils represent a short to long-term carbon stonaggium, and globally, soils contain more

carbon than all terrestrial vegetation and the aphere combined
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67

How much energy is required to pump CO2 intoagfe and
what is the cost?

Up to a third of the energy for CO2 capture, tramspnd storage (CCS) could be expanded fq
CO2 transport and storage. In coal fired powertptudies between 6 to 9 percentage points
power plant efficiency is used for the entire C@@mations. In US EPA studies US $15/tonne
CO2 is used as the average cost of transport analget The cost split between transport and
storage in this range cited can vary dependingistarte of plant from storage site and the
geological characteristics (mainly permeability}iovd storage formation.

68

One group member pointed out that USA did afot
research on carbon capture some decades ago amd hav
steered clear of it ever since. Does anyone knoywWdA
pulled out of R&D on carbon capture? What did thern?

This information is not true. The USA has been antydeader in carbon capture and storage
(CCS) and despite the ‘climate change stance’ adipy the previous Bush administration, th
US has continued to be a world leader in CCS. Tosyribute a lot to the global advancement
CCS science and technology.

in

D
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69

What percentage of the total amount of eletyrgnld by a
retailer must be from renewable sources?

In a bill passed by the Australian parliament,rér@ewable energy target has been increased
9,500 to 12,500 GWh for 2010 and increases to 46(8&h by 2020. The renewable power
percentage for 2010 set on retailers by this latitsh is 6% for 2010 (and aiming for 20% in
2020).

from

70

What percentage of green electricity is purcthdmse
consumers?

According to one market report, 1.3 million houdebavere expected to be on a green tariff b
the end of June 2009 equivalent to 14.6% of theketar

71

Can you tell us if SA Government is lowering tbed-in
tariff for solar power?

The Electricity (Feed-In Scheme-Solar Systems) Ament Act 2008r South Australia was

the first solar feed-in law in Australia that wilhy a premium guaranteed tariff of $0.44 per uni

of electricity (kilowatt-hour, kwh), to householdad small customers (max size 10 kW) who
feed solar electricity into the grid. The law caimi® effect on 1 July 2008, and will extend for
20 years to 2028.

In May 2009, South Australia reached a solar geineraapacity of 10 MW capacity, which
triggered a review of the feed-in scheme as peotiginal enacted legislation. The Terms of
Reference and the formal announcement of the rewieng released on 31 October 2009 and
submissions for the review closed on 23 Novemb@&02thdependent consultant, Mr Paul Mile
of Consulting Partners, is now reviewing the sulsioiss received, and is expected to provide
report to the State Government by the end of 2009.

—

24

Likely interrupted by the recent elections, thea@enbeen no formal announcements made as

yet
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by the SA Govt on the outcome of this review (asten the official SA Govt's solar power
website)

72

If Australia was to go 100% nuclear for allpmwer, how
much reduction would there be in its carbon footyi

In 2007 Australia produced about 200 Mt/y out of B4t/y of CO2 from power generation. Co
(black and brown) fired power generation constiwtbout 76% of Australian power supply
emissions currently with no nuclear whatsoever hhaally focusing only at the generation
output, replacing all coal by nuclear could redAcstralia’s carbon footprint by about 152 Mt/
of CO2 or about 28% of the 2007 CO2 emissions

=2

73

In South Australia cleared Mallee swamps weptaced by
crops, what is the overall carbon credit balance?

N/A

74

Is there any chance of using salt bush in &gibns to
produce ethanol?

The “river” and “old man” salt bush can be usedlilyaas animal fodder that contribute to she
and cattle muscle-skeletal health and also hefpewent soil erosion and salinisation. It is
apparent that these advantages are best for tisatitn of a unique plant species aimed at
protecting certain types of landscapes.

In theory any type of cellulosic plant material Bus that provided by the salt bush, in the
presence of a certain type of enzyme to break thamm to sugars, can be used as a feed for
ethanol production by micro-organisms.

However, given the unique fodder-based use and@mmiental benefits of this plant species, i
this the best use of this resource? Perhaps itdidmeibetter to use salt bush to reduce a large
fraction of the grain fed to animals and divert $a@ed grain to ethanol production instead.
Clearly the value of this approach has to be clyedinalysed in the context of carbon reductig
and overall sustainable development issues.

1)
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75

What percentage of electricity goes on strgétitig?

Information that | have managed to unesutigests that Australia has approximately 2 millior
streetlights. Annually, this public lighting co§t210 million and uses 1035 Gigawatt hours
(GWh) of electricity. This electricity consumptidtinat is mainly coal-fired in Australia) is
responsible for 1.15 million tonnes of carbon ditexemissions that equates to 0.2 per cent of
Australia’s total greenhouse gas emissions.

For many local governments general lighting represbetween 30-50 per cent of a Locall
Government’s total electricity bill. Greenhouse gagsssions derived from energy use in publi

lighting often also make up between 20-50 per oéttal council emissions
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As a saving grace, many local and state authotitiee active programs trialling the use of mo
energy efficient street lighting that include trsewf low power consumption LEDs.

76

The fuel efficiency of cars is increasing ahaly rapid rate
so there is an argument for trading in the oldévicle every
few years to take advantage of the new technoBgythis
needs to be set against the energy embodied Iolthear
which has not outlived its useful life. Of courbe told' car
will be reused and probably reused again befaefihally
crushed and some of the materials recycled. Squbstion
is, what is the optimum time to trade in a veh{@ssuming
like for like)? No doubt this will also depend om&
travelled and other things, but presumably soméaise
modelled this important lifecycle process sincaffiects us
all.

There are various groups that have developed melihgies to assess the life cycle greenhous
emissions arising from the manufacture of a vehitie emissions from fuel production and
vehicular fuel use. One such system developeddrpap called Whatgreencar.com and
information obtained from their website is showiobe

Vehicla Fuel Inuse

cycle  cycle : EU
CO, COs €O Cleaner Lowscore =
. Lowimpact

CH, CH; CH, Drive

N,O N0 : a:;:i 3 scores

cCoO CO Co y (x/100)

HCs HCs HCs Emissions GHG
weighted AQ

PMig PMyg PMy b TOTAL
according

NOx NOx NOx to external

S0, SO, costs

This system as seen above ends up scoring velmcisindex of 0 to 100 with 0 being the
greenest and 100 being the most polluting. Showawbare ratings for some common vehicles
published on the Whatgreencar.com website;

WhatGreenCar.com emissions ratings
Reva G-Wiz Citroen C1 ToyolaPrius Ford Focus BMWX3 Porsche HummerH3
oloctric 1.0i yoricd 20TDCi  Sories 2 5aj Cayenno 36 3715

-O—0 —C=—

re

| would suggest that armed with this informatiore @ould assess the scenarios you have outl

ined
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in your question to determine the best environmeton.

77

How does the efficiency of a wood heater (slomlbustion
or open) compare to electric or gas heating? Iethe
comparison in terms of CO2 per heating unit or &rergy
in to heat out?

In terms of transferring heat per unit@fmary energyinput, | would rate a gas heater as bein
the most efficient, followed by wood with electhieing the lowest. This is because electricity
produced from coal as a primary fuel in Austraiiabout 35% efficient and by the time it gets
your home it cannot improve on this figure as trenefurther minor losses. | would think gas
and wood would be closely comparable dependindnerype of wood fed to the heater.
Generally wood is not as energy intensive or ctedsurn compared to gas and would thus ing
more losses in the transmission of primary to udedat from the heater. However when one
throws in CO2 emissions into the picture, by virtdi¢he fact that trees could be replanted to
sequester CO2, | wouldite the impacbf CO2 emissions per unit of useful heat from wtmbte
the least followed by gas and with electricity loeihe worst. However please note that the ac
emissions of CO2 per unit of useful heat will bghar for the wood heater compared to the ga
heater but its impact is less if the wood use@jdanted sustainability.

With a bit more digging one would be able to conep@f2 emissions and the efficiency of
heating of particular models of wood, gas and alebeaters available in the market.

ual
1S

78

Considering the different distribution metho@ésieen a
local store (lets say a bike store) and large, sas online
retailers, is one more efficient at distributingogs than the
other, is there a greener choice?

A general off the cuff answer to this question vaoloé that due “to economies of scale” efficie
volume production and handling methods could yielder GHG emissions. | would caution
however that specific cases should be carefullyyaad. | could not say the same say for a log
store sourcing a bike from a local manufacturegvan Thailand versus a global chain supplyi
out of Brazil for example.

79

We are trying to workout if RECS are any diffarto Green
Power and if either really contributes to redudimg Carbon
footprint. If you buy Green Power or gift RECs backhe
power utility it seems you are just giving themrission to
keep burning coal at their usual rate. On the dtaed the
fact that they are required to invest in renewallBagen
power) or that you have installed a renewable sourc
presumably means there is that much less needfor n
renewable energy. Help!

The Commonwealth has a renewable energy supplgttargl power suppliers are mandated t
meet this target. My understanding is that in otdeneet this supply target, RECS are issued
(with monetary value) and you and | who put in splanels gift back the RECS in order to
reduce the cost of the installation by the valuthefRECS generated by the installation. In
addition to this many states as a further incertianee also mandated the purchase of solar
electricity at a higher price than what is supplgdhe utility.

Overall these incentives actually have the net ehpareducing the amount of ghg polluting
electricity consumed due to increased generatioprdwable electricity.

80

Some of us think that growing forests sequeatae CO2
than grasslands because the former has a much leaje
area per square metre of ground covered. Is thisc@

Australia has 149 million hectares of forest. $t147 million hectares is native forest,
dominated by eucalypt (79%) and acacia (7%), a8@ tillion hectares is in plantations.
Grassland covers around 440 million hectares af iarAustralia.

The size of the difference in the total carbonagerbetween grasslands and woodlands depe

nds

not just on the amount of land covered by the glamit on the capacity of the individual
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ecosystems to store carbon, and the depth to wiécbarbon sink is tested. The sinks can be {the
plant material above ground, below ground (ro@sy soil that is enriched in carbon by dead
plant material.

Based on data from typical perennial grasslandsweatdre forests in Australia, forests are
typically more than 10 times as effective as geasis at storing carbon on a hectare per hectare
basis. Therefore the forest carbon sink in Australia more effective in carbon storage despite
its lower coverage in terms of land area.

The interpretation in your question is generallyrect.

81 | Isit correct that a mature forest is effecivedrbon neutral?  Yes. A mature forest is one iithvfresh growth is at a steady state balancedytmgd
vegetation.
82 | It has become customary to ‘blame’ beef for asiva (From answer provided to a previous question)

contribution to ghg. In terms of ghg/unit of pratgiroduced,
how does beef compare with dairy products (e.gesh

All sources of food not just beef or meat haverdea foot print. Beef production has a very
high carbon foot print partly due to high methaméssions from food digestion from cattle.
Please see earlier expert panel answers for mimariation on food and your carbon footprint.
The table below shows emissions for different fgooups from a German publication:
CO2-Emissions (in g CO2e per kg food):

Food group Food ggi;gfg)ions (ing
Beef 13'300
Raw sausages 8'000
Meat and sausages Ham (pork) 4'800
Poultry 3'500
Pork 3'250
Milk- and dairy products Butter 23'800
Hard cheese 8'500
Cream 7'600
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Quark (curd) 1'950

Farmer cheese 1'950

Margarine 1'350

Yogurt 1'250

Milk 950

Apples 550
Fruits i

Strawberries 300

Brown bread 750
Baked goods

White bread 650

83 | Willit ever be feasible to farm kangaroos askernative
non-ruminant source of animal protein? There aceparts
to this question: a) is it worth even trying whaere are so
many wild roos in the pastoral country and rangis&nb)
this would take a very different style of grazingmagement
(e.g. re fences, mustering, transport) but showtth s
thinking be out of the question?

Part (a) of this question on kangaroo numbersenatid and current culling practices is partial
answered by the following Wikipedia excerpt;

“Although it is impossible to determine the exagmber, population estimates are calculated
each year by the government conservation agenegdh state. Nearly 40 years of refinement
led to the development of sophisticated aerialeytechniques which enable overall populatic
estimates to be constructed. Current estimatesatalthat there may be between 35 to 50 mil
kangaroos in Australia. In 2002 the number of kanga allowed to be shot by commercial
hunters was increased from 5.5 million to 7 milljper year. While animal rights activists
protested the move, Australian farmers claimedkbhagaroos were a plague after a huge
increase in their numbers. A 2002 report studyirgggrazing pressure caused by kangaroos
indicated that scientific evidence is lacking tkahgaroos reduce wool production or sheep
carrying capacity. In 2007 the national kangardéirguquota was more than 3.5 million (but
significantly down on the figures earlier in thecdde).”

The following is an abstract of a paper published983 and | would suggest the questioners’
request a copy of the article since it appears|taly address their question in part (b);
“The feasibility of farming kangar oos.

NC Shepherd, The Australian Rangeland Jou&ta) 35 — 44, 1983, CSIRO Publishing.

has
ns
ion

Abstract
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The possibility of farming kangaroos for profit hgenerated interest for more than a decade.
This article discusses aspects of kangaroo bicdaglyhusbandry, markets for kangaroo produ
and some legal and administrative matters thatdcaffiéct a kangaroo farming enterprise.
Production under intensive conditions is limitedeblpw reproduction rate and a slow growth
rate. Handling difficulties would also ensure maagbandry problems. Rangeland farming of
kangaroos is limited by the mobility of kangaroth&ir ability to jump stock fences and
behaviour patterns which prevent mustering or mgrdiiarkets for meat and skins are limited
and are adequately supplied from the existing fangeharvest (i.e. kangaroo hunting). Farme
kangaroos could not compete successfully in theserastances because of high costs assoc
with establishing and operating a kangaroo farneinigrprise. The conclusion is that kangarodg
farming is not a feasible proposition at this time.

cts,

d
ated

Finally a more recent paper on a policy perspedivthis the issues raised published in 2008| by
the Australian Wildlife Service is attached as &fpdadditional reading.
84 | How does the current global domestic beef cptifeulation | Partly answered in the response given below. Itld/be hard to seek information to compare
compare with lost wild population due to deserdifion, loss| precisely with wildlife populations that might haseisted prior to the adoption of animal
of grazing land to farming and urbanisation? husbandry by the human race.
85 | Some people argue that in years gone by theneaviot of | (From an answer provided to a previous question)

bison in USA and wildebeests in Africa and thatrhenber

of cattle around today does not surpass that numberwhy | The scientific assessment of diet and carbon foutjw still in its infancy, but it is estimatedath

the concern about their methane emissions? Wiyatis about one-third of our individual carbon footprammes from food. There are many ways to eat

answer and could you give us your source of infdiona for good health, and different eating patterns @ifierent people. Fortunately, moving to a

please? healthy diet can also reduce greenhouse gas ensssio
Red meat is a nutrient dense food that providetepraron, zinc and vitamin B12 essential for
red blood cell production, the good health of teevous system, and childhood growth and
development. However, some red meat, particulabf,ican be associated with up to one-
quarter of the greenhouse gas associated wittotiteviie eat. For beef this will vary greatly
depending on how it is produced, how and where#tige are raised, and how much land
clearing or re-clearing is carried out. Other meatsh as pork and game are associated with
considerably less greenhouse gas. It is well wastisidering how much red meat you and your
family eat but this will also depend on individimegalth requirements.
The American and Africans might want to argue diglanffset due to bison and wildebeest but
Australians couldn’t even attempt to do this asmirse these animals aren't native to Australig.
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The international convention is that each courgmesponsible for its own carbon emissions.
If Australians wish to take advantage of emissi@thictions in other countries we can do this
buying carbon credits through a carbon trading mehe

For a study of the relative effects of bison vdledty this reference “Methane emissions from
bison—An historic herd estimate for the North Arsar Great Plains.” Agricultural and Fores
Meteorology

Volume 150, Issue 3, 15 March 2010, Pages 473#ancis M. Kellihera and Harry Clark.

86

We suggest that before drilling 800 km deepsifde CQ
burial you try 800 m first. It was interesting ®ad recently
that Total has successfully ‘buried’ 2000 tonne€6% at a
depth of 4.5km in France as part of a 120,000 tonne
experiment. But apparently this is a very expenphaeess.

CO2 depending on the pressure and temperatureegtadiderground is generally stored at
depths greater than 800 m so that it is in a supieed state with a density close to that of wate
This allows the mass of CO2 stored undergrouncetmaximised. If 800 km was given as an
answer before, it is clearly a typographical ertareater depths may used for CO2 storage
depending on the geology — which is typically selddo provide safe and secure CO2 storag
underground. Generally, the cost of compressioCfoR injection increases with the depth of
injection.

In the grand scheme of things, the cost of CO2lipigend injection underground (depending

by

-

A1%

DN

the distance transported and the depth of injedtiostorage) is generally less than one third the

cost of the entire capture, transport and storageadion.

87

There was great surprise and disappointmehtat t
prediction of 400,000 trees needed to offset ofodiprint
for one year. We get 400 by dividing 80,000 (80,86CC
emitted @ 1 t/yr) by 200 (net kg /tree absorbed tivat
period). Please tell us we are right!

Your answer of 400 urban trees to offset an emissfdl tonnely of C is right.
My error arose from inadvertently multiplying torsn® kg by 1000 twice instead of once.

Please note that the amount of trees will be lesgrmer climatic zones compared to Canada
the region for which the tree growth conditions evased.

88

We would like comparative data between the difie
sources of energy

Costs to build, capital cost, Costs to run, Outpuea,
Emissions

Costs/kwh

Longevity

Amount of water used

Amount of waste and what type

In graph form.

This question requires a lot of research to putéiggiested information together and apologise

that | cannot do so in the time available.

The best | could do is perhaps offer a publicaattached pdf GHG emissions from electricity
chains) that provides a lifecycle comparison of Gét@issions arising from various power
systems and how the choice of different boundangditmns used in the analysis could affect t
results.

ne

As you can see from the graph the lowest GHG eanissire from nuclear plants and despite
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these findings we know the controversy this outcgemerates. For some it is the radiation threat
and waste, others cost and liability or even waserage.

The above succinctly illustrates the fact thab&lyou have asked the right questions about the
relevant factors that should influence the finaisien. Please remember that in a market driv
society the impacts expressed in the true cogtewer supplied together with policy (political)
intervention would end up being the final arbitefghoice for the power systems adopted.

W
>

Final Report: South Australian Local Government Association Energymark Trial « July 2010 73



Contact Us

Phone: 1300 363 400
+61 3 9545 2176

Email: enquiries@csiro.au

Web: www.csiro.au

Your CSIRO

Australia is founding its future on science and
innovation. Its national science agency, CSIRO,
is a powerhouse of ideas, technologies and
skills for building prosperity, growth, health and
sustainability. It serves governments, industries,

business and communities across the nation,



Final Report: South Australian Local Government Association Energymark Trial « July 2010 75



