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Executive Summary

Governments at various | evels have begun to consider solut
emissions. And while the public consciousness of the severity of the climate crisis has been
strengthening, the scientific prognosis has worsened and the ne ed to act has become more urgent.

To address this need, the Victorian Government has developed a vision to transform the Werribee

Plains Study Area 6i nto a gl obal I eader in water managenbant and sus
report outlines the scale an d source of greenhouse gas emissions within the Werribee Plains (the

Study Area) and establishes a holistic policy platform to
emissions.

At the request of the client, the report outlines a range of solutions to mo ve the Study Areato  Zero

Net Emissions by 2020. The solutions outlined in t his report should be considered indicative emission

reduction pathways. The solutions have been sourced from the combined knowledge of the

consultants and the key stakeholders invo Ived in the study. While potential solutions and reductions

have been modelled, the consultants do not assert that the emission reductions outlined in the report
are guaranteed to be implemented by 2020.

The key focus of the report is to set out the scale of greenhouse gas emissions (tonnes of CO ,-e)
being produced within the Study Area and what the sources of those emissions are. In 2006, the

Study Area produced  15.0 million tonnes of CO,i e. Almost half (48.1%) was produced by Industry.
Freight contributed another 12.3% (1.8 million tonnes of CO, T e) of total emissions. Residential
Buildings (16.6% ) and Residential Travel (12.5% ) contributed another 4.4 million tonnes of CO, 1T e.
Non-residential Buildings contributed 8.1 % of emissions (1.2 million tonnes of CO,1 e). Waste and
Agriculture  made up the remainder of the emissions in the Study Area.

Table 1 2006 and 2020 Study Area  Emissions (M illion Tonnes CO, i €)
2006 2020

Source of Emissions Emissions Percentsahg;e Emissions Percentsahgaere AX?‘rf?l?;
Growth Rate

Residential Buildings 25 16.6% 3.7 21.5% 2.8%

Residential Travel 1.9 12.5% 3.2 18.1% 3.8%

Non -residential Buildings 1.2 8.1% 14 8.3% 1.1%

Waste 0.2 1.0% 0.2 1.3% 0.0%

Industry 7.2 48.1% 6.5 37.3% -0.7%

Freight 1.8 12.3% 2.2 12.4% 1.4%

Agriculture 0.2 1.4% 0.2 1.2% 0.0%

Total 15.0 100% 17.4 100% 1.1%

Source: Kinesis & SGS Economics & Planning

Under a business as usual (BAU) scenario , emissions in the Study Area will increase by 2.4 million

tonnes of CO, 1 e by 2020 . The main driver of this increase is from the growth in  Residential Buildings

and Residential Travel . This is due to an additional 260,000 people locating in the area by 2020. The
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Per Capita emissions  also increase in 2020 for most of the LGA s as a result of increasing rates of car
ownership among households and increased average size of dwellings in the LGAs

Business as usual development would mean that residents have long distances to travel (almost
exclusively by private motor vehicle) to reach employment hubs. Residents would continue to be
largely car dependent for local trips for schools, shopping, entertainment , employment and sport.

There would be a reduction in car use and the resultant  emissions if there was:
e A greater leve | of public transport provided,;
e Larger concentrations  of employment within these LGAS; and
e Good urban design for the provision of commonly used facilities within walking and cycling
access of residents

Emissions from Industry will fall as some industrial processes move off -shore or the remaining
industr ies become increasingly efficient in reducing their  emissions intensity .

The increased level of emissions within the Study Area should not be seen as an unavoidable
outcome. Rather it is a possible scenario which can be avoided through the implementation ofa
number of key strategies:

1. Energy Efficiency : Residential and commercial building lighting and appliance efficiency
retrofits .

2. Fuel Switching : Us ing natural gas to generate electricity and harvest ing waste heat for the
thermal loads in multi  -unit and commercial buildings.

3. Renewable energy . Replacing inefficient hot wate r systems, the installation of S olar PV on
residential, indus trial and commercial roof space plus erection of wind turbines . There wil | be a

need to ensure that the electricity distribution infrastructure can support the inclusion of this
power source into the mainstream supply.

4. Waste to energy technology : Divert ing the non -recycled residential and non  -residential
waste stream from lan  dfill to produce methane for electric generation.

5. Transport improvements : Reducing vehicle emissions via vehicle fuel efficiency, mode shifts
and the facilitation of electric vehicle use (sourced from Green  Power) .
6. Industrial and Freight Strategies : There s potential for further reductions from these

strategies but a much more detailed understanding of the current industrial processes in the
Study Area is required .

7. Other Bridging the Gap Solutions : New technologies which can significantly reduce
emissions are continually being devel  oped. At this point in time not enough is known about
these technologies to  estimate how great a contributionth ey could make to emission
reductions in the Study Area.

SGS !f'
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Emission Reductions from Strategies

Figure 1
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The successful implementation of these key strategies will see 2020 business as usual emissions
reduced by 41%  (Figure 1).To reach Zero Net Emissions there are a number of solutions which could
be used to bridge the gap.

Renewable energy can be used to offset the remaining 59% still required  to reach Zero Net Emissions.
As much of the  industrial production undertaken within the Study Area is consumed outside of it
having renewable energy produced outside the Study Area to offset the emissions is an acceptable
strategy to reach Zero Net Emissi ons. GreenPower products already exist which can be used to
transport renewable energy into the Study Area. Although given the scale of the emissions, there

would have to be afocus o n providing GreenPower to the industrial sector.

A range of other bridgi  ng the gap solutions  can be used to reduce the emissions in the Study Area.
Some of these are related to industrial ecology, industrial cogeneration and reduced emissions from
improved freight efficiency. However, at this point in time , the re is insufficie nt understanding of the
precise nature of the industrial processes which are taking place in the Study Area to understand

precisely how new technologies and processes can be used to reduce emissions

Research into emission reductions is constantly produci ng new technologies and new areas of
investigation. Inthe future s ome of these emerging technologies could be used in the Study Area to
reduce emissions. However, at this point in time there is a lack of certainty about whether  the
technologies are viable or suitable to be implemented in the Study Area.

There are arange of strategic  actions which should be focused on in order to reduce the emissions of
the Study Area. The location of large scale renewable energy generationin the Study Area will require
investment in the existing electricity distribution network to ensure that the potential emission

reductions are fully realised.

The Study Area has clear potential for the installation of large scale renewable energy (both sol ar
power and wind). Residential, commercial and industrial buildings should be seen as suitable s ites on
which to install S olar PV to provide electricity for domestic and commercial consumption

There should be engagement with Wind F arm developers to high  light the potential  of this energy

source in the Study Area. The community should be educated about the benefits of Wind Power to
reduce delays to  project development dueto local community opposition

For the most part, the urban form within the Study Ar ea is characterised by low density single use
development. The new housing being constructed includes some of the largest  sized dwellings in the
world. Both these factor s have significant implications for transport within the Study Area. They
prevent the h igher density mixed use centres being developed which would reduce the high level of
car dependency common within the Study Area.

They also prevent  energy savings which can be brought about by high er density dwellings  (including
cogeneration opportunities ). Having a strategic vision for new housing development which does not

simply reproduce the mistakes of the past would redirect the future emissions profile for the Study

Area.
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Itis importantto e  nsur e that these new (and existing) dwellings have, as standard, a range of best
practice energy saving technologies including energy efficient lightening, solar hot water and
residential Solar PV which can be f ed back into the electricity grid.

Having a robus t set of measureable indicators will allow the implementation of the solutions to be
monitored on a regular basis and evaluated over time. On an annual basis , observing indicators  will
provide insight into the changing emission profiles within the Study Ar ea.

Some of the indicators which will be collected include:
e  Number of solar hot water systems installed;
e Number of dwellings with Solar PV installed;
e Vehicles per household;
e Industrial employment;
e Number of wind turbines installed,;
e Changesto publict ransport; and
e Changes to the urban form of the Study Area.

Every three years , the emissions for the Study Area can be estimated using the indicators and
statistical relationships from this report




1 Introduction

SGS Economics & Planning and Kinesis were engaged by the Australian Conservation Foundation

(ACF), in conjunction with the Western Alliance for Greenhouse Action (WAGA) to quantify the

greenhouse gas emissions for each Local Government Area (LGA) inthe Study Area. A focus of the
reportis to setout the scale and sources of the emissions being produced within the Study Area.

Using available data and the International Council for Local Environmental Initiatives Protocol a set of
greenhouse gas emissions have been estimated for 2006 and projec ted to 2020.

In developing the 2006 baseline and 2020 projected emissions there has been a strong focus on using
all available data to estimate the emissions. This data focus has helped reduce the number of
assumptions which have to be made about the emi ssion profiles in the Study Area.

The report also highlights a range of possible solutions which can be implemented to reduce
greenhouse emissions. At the request of the client, the report also outlines a strategy to move the
Study Areato Zero Net Emissions by 2020.

The strategies outlined in this report should be considered an emission reduction pathway. Some of
the solutions can be implemented quickly with relatively little cost, others are longer term and could

have significant costs associat  ed within them. But they have all be en explored and analysed as part of
this project to demonstrate what is possible. While potential reductions have been modelled, the re
could be major barriers to the implementation of the range of solutions outlined int he report and the
achievement of Zero Ne t Emissions by 2020.

The solutions outlined in this report focus on what is within the control and influence of the

stakeholders involved in the project. In addition, there are a number of other potential solutions

which will also influence emissions within the Study Area, including the implementation of a Carbon

Pollution Reduction Scheme and a price on carbon. For the purpose of this report, these strategies

have not been modelled . However, the Business as Usual (BAU) model for this report does include the
Government s 20% Renewabl e Ener gnsuliing reqssion tsauingg.0 20 and t he

This report is set out as follows:

Section 1 Outlines the project brief and background to the research project;

Section 2 Presents the greenhouse gas emissions for 2006;

Section 3 Presents the Business as Usual for 2020;

Section 4 Identifies the  sectoral solutions and their current and future viability. The contribution
to the reduction of emissions for each solution is also quantified;

Section 5 Presents the impact of each solu tion on the 2020 Business as Usual greenhouse gas
emissions ;

Section 6 Identifies bridging the gaps strategies;

Section 7 A Monitoring, Ev aluation and Reporting Process is described;

Section 8 Outline s detailed recommendations for action ; and

Section 9 Provides some concluding remarks.
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The appendices of this report provide technical details of the data sources, projections and
greenhouse gas emissions estimation methodology. A summary of a review of relevant literature is
also provided along with a list of stakeholders approached during the project

1.1 Background to the Research Project

Governments at various | evels have begun to consider strat
emissions. Howeve r, as with any process of economic and social change, progress is uneven. While

some community groups, governments and businesses are taking the lead, emissions intensive

industriesar e tending to remain oasuaubbhpbgeéelrgjBbusrpgess

Whil e the public consciousness of the severity of the climate crisis has been strengthening, the
scientific prognosis has worsened with | eading climate scientists such as James Hansen now calling for
a carbon dioxide stabilisation target of 350 parts per milli on or lower !. The scale of ambition outlined

in this project, while challenging, is therefore more than justified.

To establish a sustainable future, we cannot afford to rely exclusively on any one policy approach to

reduce emissions. This report highli ghts that there is no fAsilver bulleto st
and even with the ambitious emission reduction strateg ies outlined in this report, a Z ero Net Emission
target is very difficult. Achieving this target requires a holistic policy platfor m that draws on  research

from all stakeholders across all industries.

The Victoria n Government has developed a

visionto 6transform the [Werr Emissions Trading Scheme s (ETS) .
region into a global leader in water

managementandsust ai nabl e dev.el ETS are often described as a way to reduce

The ACF, with funding from the Victorian emissions, but how do they work?

Department of Sustainability and

Environment, is undertaking a three year Under an ETS there is a national emissions limit
project to develop a regional sustainability (known as a cap). The cap is then divided into
framework for the Werribee Plains region to individual permits, which organisations can
establish actions  to achieve greater purchase. So organisations pay for each tonne
environmental  sustainability. of emissions they produce.

This Energy Research study, Towards Zero The trading comes into play when organisations
Net Emissions . is one of four modules 2 buy and sell their greenhouse permits. So if a
underpinning the regional sustainability firm decreases its emissions it can sell its
framework. permit s to other firms.

The purpose of this report is to demonstrate that, with the appropriate  policy se ttings (including

appropriate energy pricing, minimum energy standards for dwellings and appliances, sustainable




urban planning with people close to jobs and services) in place, the transition to a zero carbon
economy in the Werribee Plains and elsewherei snotonly necessary ,but feasible .

However, given the fluidity of the policy environment and advances in technology, there are a range
of possible outcomes for the future emissions of the Study Area.

1.2 Project Brief

SGS and Kinesis were engaged by the ACF, in conjunction with WAGA, in August 2009 to undertake a

research study into the greenhouse emissions  in 2006 and 2020 for the Werribee Plains  Study Area
plus emission reduction  solutions . The Study Area is defined a s the LGAs of Brimbank, Hobsons Bay,
Maribyrnong, Melton,  Moonee Valley , Moorabool, Wyndham and the Statistical Local Area of Greater
Geelong Part C.

The primary goal of this Research Study is to A[d]eliver a strategy for the Werribee Plains and WAGA
regi ons to achieve zero ned emissions by 20200

This strategy is based on research to:
® fiQuantify the total greenhouse emissions by sector for each of the municipal councils in the
Werribee Plains now and projected to 2020. 0
e fildentify the pyAustrlian Burea of Statistic AB) sectors and provide a series of
policy and program solutions for achieving zero net emissions. These may be specifically targeted
at individual municipalities, sectors or designed to facilitate and deliver action acro ss all municipal
councils across the Werribee Plains and WAGA regions. 0
e fiDeliver a strategy for the Werribee Plains and WAGA reg
2020. 0
® fiDevelop a reporting framework drawing on a set of indicators to allow the strategy to be
monitored over time. 0
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2 Setting the Baseline: 2006 Greenhouse Gas
Emissions

In developing any public policy, it is important that there is a strong evidence base on which to draw

to understand the issue. A substantial effortin  this research project has been focused on collecting all
available data and information in order to deve lop aro bust set of 2006 greenhouse gas emission
estimates for the Study Area.

Data used to determine greenhouse gas emissions for the Study Area was sourced from the available
electricity, gasa nd waste consumption  data. The primary sources for emission and energy
consumption data were:
e Victorian Department of Sustainability (2006), Electricity and Gas Consumption for selected
Local Government Areas
e Australian Bureau of Statistics (AVS) Census (2006), Journey to Work data for selected Local
Government Areas;
e Australian Bureau of Agriculturaland Resource Economics (ABARE) Australian Energy
Publication (2006), Victorian state and industry total energy consumption ;
e Victorian Greenhouse Gas Inventory (2006) ;

e Australian Greenhouse Office (2008), Energy Use in the Australian Residential Sector 1986 -
2020 ;
e Building Code of Australia (2007), Energy Efficiency Requirements in Commercial Buildings ;and

e Australian Greenhouse Office (2008), National GHG Accounts Workbook, November

Where measured or metered data was not available, best estimates were sourced from reg ional, state
and national data.  For example, residential travel data was n ot available for the Study Area so they

were estimated using a vehicle kilometre travelled regression model developed by the NS W Transport
Data Centre *. This model draws on the key land use, location and demographic variables that

determine household vehicle travel and provide s a best estimate for residential travel emissions.

A more detailed explanation of the method used to ¢ alculate local government and sectoral

greenhouse gas emissions is provided in Appendix 1 - Calculations of Emissions

2.1 Scope of Emissions Analysis

Greenhouse gas e missions measured at the communi ty scale require a methodology that differs from
that used for the compilation of nationa | inventories of greenhouse gas emissions. This is primarily
due to the need for such an analys is to reflect the opportunities available to local governments and
the need to quantify  the loc al level of activities  that lead to the emission of greenhouse gases.

In developing the emissions profile of the Study Area , the consultants have adhered to the
International Council for Local Environmental Initiatives Protocol principles of relevance, completeness
and consistency and included an appropriate scope of emissions that reflect the control and influence




available to local governments . The conceptual framework on which the emission pr ofile for the Study
Area is based includes:

e Scope 1 Emissions:  All direct emissions sources located within the Study Area . For example,
fuels used in transportation and industrial processes such as fuel oil, natural  gas or propane
used for heating;

e Scope 2 Emissions: Indirect emissions that result as a consequence of activity within the
Study Area but  limited to electricity, district heating, steam and cooling consumption.  For
example, p urchased electricity used within the Study Area  associated with the ge  neration of
greenhouse gases att he power plant. ; and

e Scope 3 Emissions: Otheri ndirect methane emissions from solid waste generated within the

Study Area.
The emissions were calculated for seven sectors:

e Residential Buildings : The emissions from lighting , heating and operation of appliances
within the homes in the Study Area;

e Residential Travel : The emissions from travel of residents in the Study Area; that is, all
travel, including travel to work, services and leisure of all residents who live within the Study
Area.

e Non -residential Buildings : The emissions from lighting, heating and operation of a ppliances
of buildings suchas o  ffice, commercial, industrial, schools and other education facilities,
hospital; and any other non -residential building;

e Waste: The emissions related to waste produced within the Study Area;

e Industry: The emissions produced by industrial processes such as manufacturing and storage
of goods;

e Freight: Emissions of freight movements generated within the Study Area; and

e  Agriculture: The emissions related to agricultural production within the Study Area.

These seven categories differ from the categories seenin national or state level emission studies. The
categories used in those studies are:

e  Stationary Energy ;

e Transport ;

e Fugitive Emissions ;

e Industrial Processes ;

e Agricultural ;

e Land Use Change / Forestry ; and

e Waste.

However, it does not make sense to apply these categories to an area smaller than a state. For

example, the bulk of Stationary Energy production is located in the La Trobe Valley, but that energy is
consumed all over the  Victoria. So using these categories few areas in Victoria would register

emissions from Stationary Energy even though they are larger consumers of energy and therefore

producers of emissions.

Anothe r component of emissions often quantified include s the embodied emissions  of buildings and
building materials. These emissions account for the one -off release of greenhouse gases in the
minerals extraction, manufacture, transport and assembly of materials used in the construction of

SGS !f'
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buildings. These emissions have not been quantified in this analysis as they are captured in the

industry and freight sector analysis, either within or outside the Study A rea. Quantifying these

emissions separately could lead to the double -counting of emissions.

2.2 Main Features of 2006 Baseline Emissions

This section presents the main features of the 2006 Base line emissions  within the Study Area

shown in Table 2, in 2006 the Study Area produced 15.0 million tonnes of CO, 1 e, almost half
(48.1%) of which was produced by the Industry sector. Freight contributed another 1.8

of CO,T e (12.3% ) of total emissions. This emissions profile demonstrates that
of the industries  located in the Study Area.

Residential Buildings  (16.6% )and Residential Travel ° (12.5% ) contributed another 4.4

.As

million tonnes

the emission intensity

of CO, 1 e. Non-residential Buildings (offices, warehouse s, retail centres, schools, hospitals)

contributed 1.2 milliontonnes of CO, i e. Waste and Agriculture made up the remainder of the

emissions in the Study Area.

million tonnes

Table 2 2006 Study Area  Emissions (M ilion Tonnes CO, i e)

Source of Emissions Emissions Percentage Share
Residential Buildings 2.5 16.6%
Residential Travel 1.9 12.5%
Non -residential Buildings 1.2 8.1%
Waste 0.2 1.0%
Industry 7.2 48.1%
Freight 1.8 12.3%
Agriculture 0.2 1.4%
Total 15.0 100%

Source: Kinesis & SGS Economics & Planning

Brimbank and Wyndham  were the two largest emitting LGAs, followed by Hobsons
Moonee Valley and Melton. Moorabool and the Geelong Part C Statistical Local

Bay, Maribyrnong,

relatively small amount to the total emissions of the Study Area . See Figure 3 for details.

Area contribute d a
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Figure 3

2006 LGA Total

Emissions (

Million Tonnes CO

2T €)
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Source: Kinesis & SGS Economics & Planning

The disaggregated

emission profile for

understanding of the source of emissions. The

all LGAs. Emissions produced by

across the LGAs.

each LGA is presented

below in Table 3 to provide a better

Industry sector is the major source of emissions across

Residential Buildings

and Travel are

also large sources of emissions

Table 3 2006 LGA Emissions (Thousand Tonnes CO 21 e)
(®]
5
> o y
g2 5 - - E
g 2 = € > 5 3
2 5 2 @ o S § 2
T © 3 8 E 3 > 3
= = I p= o Q = =
Residential Buildings 236.0 277.1 300.9 102.9 652.9 9.8 453.5 454.7
Residential Travel 176.8 253.6 245.0 108.1 4141 7.4 333.1 327.6
Non - Residential Buildings 229.2 83.0 142.6 33.2 245.6 9.8 209.1 260.7
Waste 21.3 15.9 19.6 5.7 36.0 0.9 27.7 29.7
Industry 962.7 318.6 1,191.6 106.1 2,371.1 35.9 1,914.6 311.9
Freight 231.7 75.7 391.9 71.4 413.3 37.3 460.3 166.4
Agriculture 0.0 15.2 0.0 114.3 1.0 26.5 45.9 0.0
Total 1,857.6 1,039.1 2,291.7 541.6 4,134.0 127.6 3,444.2 1,550.9
Source: Kinesis & SGS Economics & Planning
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Some of the differences between the LGAs a re driven by the differing sizes of the population and
economic activity. To help standardise the outputs and provide a deeper understanding of the
emissions from each LGA, Per Capita, Per Job and Per $ of GDP are presented for different emissions

groups (Table 4).
Why use both jobs and GDP? Emissions per
Residential  emissions  (Residential Buildings job provide an indication of the intensity  of

Residential Travel and Waste emissions ) are emissions within a certain LGA. However, the

grouped together and a Per Capita emissions number of jobs can hide the level of production

profile has been created. which is being undertaken. For example, the
number of hours people work can vary greatly.
Business emissions  (Non -Residential Empl oyment also doesnot a

Buildings , Industry , Freight and Agriculture amount of machinery or equipm  ent which may

emissions ) emissions have been grouped be used.
together and a Per Job and Per $ of GDP have

been produced GDP is the value of production which results

from all the inputs of labour and capital. As a
In this way we gain a better understanding of result it provides a better indication of the
the emissions produced by every person in each production within an area than employment.
LGA in the Study Area and by each worker or $
of GDP. It highlights why each person (or each job) in an LGA may produce more or less emissions
than a personin  a neighbouring LGA. This highlights what different factors contribute to lower
emissions.

It can be seen from Table 4 that Moorabool has the highest emissions Per Capita (8.2) which is driven
by Residential Travel . Wyndham (7.0) a nd Melton (6.8) also hav e high P er Capita emissions which are
the result of Residential Travel and the larger average size of dwellings in these LGAs.

The location of these three LGAs means that residents have long distances to travel (almost
exclusively by private motor vehicle) to reach employment hubs. Residents are also largely car
dependent for local trips to schools, shopping, employment entertainm ent and sport.

Table 4 2006 LGA  Standardised Emissions (Tonnes)
LGA Per Capita Per Job Per $1000
of GDP
Greater Geelong - PtC 6.3 36.3 0.46
Moorabool 8.2 48.1 0.64
Hobsons Bay 6.7 47.0 0.48
Maribyrnong 6.6 40.8 0.53
Wyndham 7.0 58.1 0.70
Melton 6.8 33.9 0.37
Brimbank 6.3 54.5 0.60
Moonee Valley 7.3 19.8 0.23
Total 6.8 44.7 0.51

Source: Kinesis & SGS Economics & Planning




This highlights that if there was a
greater level of public transport
provided, larger concentrations of
employment within these LGAs, and
good urban design for the provision of
commonly used facilities within

walking and cycli ng access of
residents there would be a reduction

in car use and the resultant

emissions.

For both the Per Job and Per $ of
GDP, Moonee Valley has the lowest

rate of emissions. This reflects more

6of fiiwhe te coll ar6 based activities in the area relative to
the Study Area. Moonee Valley has higher per capita emissions due to the lower average number of

people per dwelling than other LGAs in the Study Area.

Wyndham and Brimbank are two areas with heavy industrial processes which are reflected in both the

Per Job and Per $ of GDP results. The Moorabool Per Job and Per $ of GDP results a  re driven by the
large Agricultural component in the area. The types of industrial processes are outlined in more detail

in section 2.6.

The following subsection s will provide a more detailed analysis of each source of emissions and will
coverthem ethod s used and reliability of the estimates.

2.3 Residential Building Emissions

Table 5 presents the average emissions per dwelling in each LGA in the Study Area. Actual e lectricity
and gas c onsumption data provided by the Department of Sustainability and Environment provide an
excellent data source for the emissions from Residential Buildings in the Study Area.

Table 5 2006 Emissions Per Dwelling

LGA Tonnes of  Emissions Per Dwelling
Maribyrnong 8.3
Hobsons Bay 8.7
Brimbank 10.6
Wyndham 10.8
Melton 9.7
Moorabool 10.2
Greater Geelong Pt. C 10.7
Moonee Valley 9.7
Study Area 9.8

Source: Kinesis & SGS Economics & Planning
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The average dwelling in the Study Area produces 9.8 tonnes of emissions. Wyndham (10.8) has the
highest level of emissions per dwelling, followed by Greater Geelong Pt. C (10.7) and Brimbank
(10.6). Maribyrnong (8.3) and Hobsons Bay (8.7) have the lowest average emissions per dwelling.

These differences are related to a numbe r of factors including ; the number of people per household.
As shown in Table 6, the LGA s with the higher number of people per dwelling have higher emissions

Table 6 2006 Number of Dwellings and Average Number of Persons
Dwellings Persons Per Dwelling

Maribyrnong 28,472 2.3
Hobsons Bay 34,729 2.4
Brimbank 61,411 2.8
Wyndham 41,814 2.8
Melton 28,560 2.8
Moorabool 10,088 2.6
Greater Geelong Pt. C 914 3.1
Moonee Valley 47,120 2.4
Total 253,108 2.6

Source: Victoria in Future and SGS Economics & Planning

The mix and size of the dwellings (Table 7 and Table 8) are also factors. A greater percentage of
detached housing and larger housing is related to higher average emissions.

Table 7 2006 Mix of Dwelling Types
Separate  house Other dwellings

Maribyrnong 67% 33%
Hobsons Bay 7% 23%
Brimbank 83% 17%
Wyndham 89% 11%
Melton 92% 8%
Moorabool 93% 7%
Greater Geelong Pt. C 99% 1%
Moonee Valley 67% 33%

Source: SGS Economics & Planning & Census of Population & Housing

Table 8 presents the average size of dwellings in square metres for 2006. The growth areas of
Wyndham (225) and Melton (232) have the largest size of separate houses in 2006. This reflects the
current trend of new houses being larger than dwellings constructed in the past.
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Figure 4 2006 Residential Land in Study Area
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Figure 4 provides a more detailed spatial representation of the location of residential building
emissions.
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Table 8 2006 Dwelling Size in Square Metres

Semi - detached,

row or terrace Flat, unit or
Separate house
house, apartment
townhouse etc
Wyndham 225 147 81
Brimbank 220 157 81
Melton 232 139 83
Hobsons Bay 211 139 75
Maribyrnong 193 134 64
Moonee Valley 214 125 70
Greater Geelong Pt. C 214 125 70
Moorabool 222 141 76

Source: SGS Economics & Planning

2.4 Residential Travel Emissions

The estimated emissions from this component should be viewed with some caution. There is an

absence of direct data on residential travelinthe Study Area . As aresultthe emissions have been
estimated using a vehicle kilometre travelled regression model developed by the N ew South Wales
Transport Data Centre .

This model draws on the key land use, location and demograp hic variables that determine household
vehicle travel and provide s a best estimate for residential travel emissions. The regression model is
able to explain 73.1% of the variation in vehicle kilometre = P
travelled . The variables used in the regression are: L
e The number of vehicles in the household (increases =
kilometres travelled);
e Closest distance to major activity centre (the further

the distance the higher kilometres travelled);

e Landuse mix (more mixed land use decreases the
kilometres travelled);

e Localemplo yment (higher employment reduces
kilometres travelled);

e Housing density (the higher the density the lower the kilometres travelled); and
e Distance to nearest train, tram or high frequency bus (the closer the public transport, the
lower the kilometres travel led).
As shown in Table 9, t he estimates produced by the model for Residential Travel produce fairly

reasonable results in line with expectations. That is, the outer LGAs have the higher Average
Emissions Per Househol d and the inner LGAs (which have shorter distances to travel to employment
and services) have lower  emissions . Differing car ownership rates can help explain some of the

® http://mww.transport.nsw.gov.au/tdc/documents/vkt -regression.pdf
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variation in Average Emissions Per Household between some of the inner LGA s. For examp le, the

higher Average Emissions Per Household in Moonee Valley relative to Brimbank. The differences in the
average number of vehicles in each LGA are presented in Table 10. The trends in  average number of
vehicles in  between 2001 and 2006 can also be obs erved in Table 10.
Table 9 2006 Residential Travel
Residential Travel Emissions Average Emissions Per Household

Thousand Tonnes CO 2ie TonnesCO ;i e
Maribyrnong 176.8 6.2
Hobsons Bay 245.0 7.1
Brimbank 414.1 6.7
Wyndham 333.1 8.0
Melton 253.6 8.9
Moorabool 108.1 10.7
Geelong - PartC 7.4 8.1
Moonee Valley 327.6 7.0
Study Area 1865.9 7.4

Source: Kinesis & SGS Economics & Planning

Table 10 2001 and 2006 Average Number of Vehicles Per Household

2001 2006
Maribyrnong 1.26 1.28
Hobsons Bay 1.55 1.55
Brimbank 1.77 171
Wyndham 1.82 1.80
Melton 191 1.89
Moorabool 1.95 1.98
Geelong - PartC 2.28 2.36
Moonee Valley 1.55 1.52

Source: SGS Economics & Planning

2.5 Non-Residential Building Emissions

Non - Residential Buildings emissions are the result of lighting, heating and operation of appliances.
Non - Residential Buildings are defined as:

e Office and Commercial Buildings;

e Industrial Buildings;

e Retail Buildings;

e Schools and other ed ucation facilities;

e Hospital; and

e Any other non -residential building.




The emissions from Non -Residential Buildings are another area where there is no direct data .
However, there are a range of data sources which have been used to provide a robust estimate of the
level of emissions.

Some LGAs have directly collected floorspace data on some of these types (Retail and / or Industrial)
of Non -Residential Buildings. For all other types of Non -Residential Buildings a floorspace per job ratio
has been used. Total emissions from Non -Residential Buildings w  ere estimated using this floorspace
data and other information from sources such as:

e Victorian Greenhouse Gas Inventory (2006) ;

e Australia n Greenhouse Office (2008), Energy Use in the Australian Residential Sector 1986 -

2020 ;
e Building Code of Australia (2007), Energy Efficiency Requirements in Commercial Buildings ;and
e Australian Greenhouse Office (2008), National GHG Accounts Workbook, Novem ber.
The method is outlined in detail in the Appendix 1 - Calculations of Emissions
Given the data limitations the total emissions from Non -Resid ential Buildings f oreach LGA are seen as

being a reliable estimate, however, any more detailed breakdown by type of building or industry

would not be reliable.  Table 11 presents the le vel of emissions from each LGA. Some caution should
be used when interpreting the Non -residential Building Emissions. The emissions only relate to the
buildings themselves rather than the activities being undertaken in them.

So while Moonee Valley has hi gh Non-Residential Building Emissions P er Job relative to ot her LGA s,
the Non -Residential Building Emissions in Moonee Valley represent 35.3% of all Business emissions

compared to the  average for the Study Area of 11.8%. This means that  businesses in Moonee Valley
are more office based than in other parts of the Study Area which are more industrial processes

based.

Table 11 2006 Non -Residential Building Emissions
Non -Residential Buildings Average Emissions Per Share of Total Business
Thousand Tonnes CO ’ie Job TonnesCO ?ie Generated Emissions
Greater Geelong - PtC 9.8 3.2 11.8%
Moorabool 33.2 4.9 15.8%
Hobsons Bay 142.6 3.9 8.3%
Maribyrnong 229.2 6.6 16.1%
Wyndham 209.1 4.6 8.1%
Melton 83.0 5.7 17.4%
Brimbank 245.6 4.4 8.1%
Moonee Valley 260.7 7.0 35.3%
Total 1213.2 5.2 11.8%

Source: Kinesis & SGS Economics & Planning




2.6 Industry Emissions

This section is focused on  the emissions produced by industrial processes including smelters,
equipment, furnaces and industrial cool rooms.

To estimate the emissions from Industry, ABS Census , Journey to Work data for the LGAs in the Study
Area have been used to disaggregate Victorian industry total energy consumption.
So the share of employment within the Stud y

The Australian and New Zealand System of
Industry Classification ( ANZSIC ) provides a
framework for grouping of business units

Area is used to apportion the Victorian total
industrial e nergy consumption . For example,
if an LGA in the Study Area had 5% of

Victorian employment for a particular

industrial process, then it would be allocated

5% of the total Victorian emissions for t hat

carrying out similar productive activities. The

level of detail ranges from 1 -Digitto 4 -Digit

level. The 4 -Digit level provides the most

industrial process. detailed level of information about the business.
For example:

Eighty per cent of the Industry emissions

come directly from the Manufacturing

industry. Figure 5 presents the estimates of

Manufacturing at  the 2 -digit level and the

estimate of Transport and Storage. An

indication of the relative share for each LGA

is also provided in Table 12 2006 Industry Emissions (Thousand Tonnes CO, ie)Table 12.

1. Manufacturing

2. Food, Beverage and Tobacco Manufacturing
3. Meat and Meat Product Manufacturing

4. Bacon, Ham and Small good Manufacturing

Table 12 2006 Industry  Emissions (Thousand Tonnes CO, i e)
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Industry 962.7 318.6 1,191.6 106.1 2,371.1 35.9 1,914.6 311.9
Share of Study Area 13.3% 4.4% 16.5% 1.5% 32.9% 0.5% 26.5% 4.3%

Source: Kinesis & SGS Economics &  Planning

Within the Study Area, Brimbank contributes 32.9% of Industry emissions. Wyndham is the second
largest contributor with 26.5%. Moonee Valley (4.3%) and Geelong Part C (0.5%) are the two
smallest contributing areas.




Figure 5 2006 Detailed Industry Emissions ( Tonnes CO, i e)
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Metal Product Manufacturing is by far the largest source of Industry emissions in the Study  Area.
Metal Product Manufacturing includes activities such as:

e Iron and Steel Casting;

e Steel Pipe and Tube Metal Product Manufacturing;

e Aluminium Rolling, Drawing and Extruding;

e  Structural Steel Fabricating;

e Metal Container Manufacturing; and

e Sheet Metal Product Manufacturing.

Figure 6 2006 Industrial Land and Location of Metal Product Employment
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Metal Product Manufacturing is by far the largest source of Industry emissions in the Study  Area.
Metal Product Manufacturing includes activities such as:

e [ron and Steel Casting;

e  Steel Pipe and Tube Metal Product Manufacturing;

e Aluminium Rolling, Drawing and Extruding;

e  Structural Steel Fabricating;

e Metal Container Manufacturing; and

e Sheet Metal Product Manufacturing.

Figure 6 provides a more detailed spatial representation of the sources of Metal Product emissions in

the Study Area. The ABS Journey to Wor k data has been overlayed on the land which is zoned as
industrial in the municipal planning schemes. This provides an indication of where the main clusters of
Metal Products Manufacturing are located.

The second largest contributor to Industry emissions is Petroleum, Coal and Chemical Manufacturing
with emissions amounting to around one million tonnes of CO, 1 e. Included in this industry sub -
category is:

e  Petroleum Refining;

e Fertiliser Manufacturing;

e Industrial Gas Manufacturing;

e Rubber Tyre Manufacturing;

e Paint Manufacturing; and

e Plastic Product Manufacturing;

Figure 7 presents the location of the Petroleum, Coal and Chemical and industrial zoned land a Cross
the Study Are a which provides a detailed spatial representation of the sources

For both figures, i  n some cases the employment falls outside the land zoned as industrial. This is due
to a number of reasons, including:
e  The quality of the address infor mation reported by people on the Census may not be sufficient
to accurately locate the address;
e The workers are located in land zoned as commercial. That is they are office workers rather
than production workers; and
e  The workers could be home based or wer e working at a construction site on the day of
Census.
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Figure 7 2006 Industrial Land & Location of Petroleum, Coal & Chemical
Employment
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2.7 Freight Emissions

Measured freight data was not available for the Study Area . As a result the estimated emissions from
this component should be viewed with some caution . Freight greenhouse gas emissions were

estimated from the Victorian Greenhouse Gas Inventory state -wide e missions from Road, Rail, Air and
Water transport AN ZSIC sub -classes. These emissions were adjusted to a per employee figure and
multiplied by the number of employees in freight for each LGA (see Table 13).
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Table 13 2006 LGA Freight Emissions ( Thousand Tonnes CO, i e)
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Freight 231.7 75.7 391.9 71.4 413.3 37.3 460.3 166.4

% of Total Emissions 12.5% 7.3% 17.1% 13.2% 10.0% 29.2% 13.4% 10.7%

Source: Kinesis & SGS Economics & Planning

2.8 Waste Emissions

Measured waste consumption data was not available for the Study Area. Waste greenhouse gas

emissions were estimated at a per dwelling and per non -residential floor area rate from state and local

government waste consumption data figures.

Waste contribu tes 1.0% of total emissions for the Study Area. The emissions related to Waste are

distributed across the Study Area in line with the population of each LGA.

2.9 Agricultural Emissions

Agricultural greenhouse gas emissions were estimated from the Victorian G reenhouse Gas Inventory

of state -wide emissions from agriculture. These emissions were adjusted to a per hectare figure and

multiplied by the hectares of agricultural land in each LGA. Greenhouse gas emissions were estimated

at 1.4% of total emissions.

Moorabool (114,000 tonnes) is the largest emitter of Agricultural emissions, followed by Wyndham
(45, 900), Greater Geelong Part C (26,500) and Melton (15,200).




3 2020 Emissions Profile T Business as Usual
(BAU)

In order to develop suitable solutions to re duce emissions an estimate of what the future level and
profile of emissions  was developed. Using the observed relationships (for example, the relationship
between Manufacturing employment and Manufacturing emissions) from the 2006 emissions data and

a ran ge of projections on future employment, population and GDP a set of BAU emissions projections
have been produced. These projections incorporate stated government policies and anticipated
technological improvements which will contribute to overall reduction in emissions . For example , the

BAU projections include the Commonwealth government 20% Renewable Energy Target (RET) by
2020 andt he energy savings which will come about as a result of replacement of ageing electricity
distribution networks

Table 14 2006 and 2020 Study Area  Emissions (Million Tonnes CO, i e)
2006 2020

o o Percentage o Percentage Average

Source of Emissions Emissions Share Emissions Share Annual
Growth Rate
Residential Buildings 2.5 16.6% 3.7 21.5% 2.8%
Residential Travel 1.9 12.5% 3.2 18.1% 3.8%
Non -residential Buildings 1.2 8.1% 1.4 8.3% 1.1%
Waste 0.2 1.0% 0.2 1.3% 0.0%
Industry 7.2 48.1% 6.5 37.3% -0.7%
Freight 1.8 12.3% 2.2 12.4% 1.4%
Agriculture 0.2 1.4% 0.2 1.2% 0.0%
Total 15.0 100% 17.4 100% 1.1%
Source: Kinesis & SGS Economics & Planning
Undera BAU scenario emissions in the Study Transitioning employment from Manufacturing
Area will increase by 2.4 million tonnes of CO, 1 to Business Services is difficult. The two
e (Table 14). The main driver of this increase is industries require quite different environments.
from Reside ntial Buildings and Residential Property & Business Services require access to
Travel . This is due to an additional 260,000 a deep pool of labour with bachelor or higher
people locating in the area by 2020 " degrees and are attracted t o large
concentrations of employment (such as the

Emissions from Industry will fall as some CBD).
industrial processes move off  -shore and/ orthe
remaining industr  ies becomes increasingly The Study Area currently lacks the employment
efficient in their level of emissions produced. concentrations and labour pool to attract
Less emission intensive industries will also significant levels of new types of employment.
become slightly more common in the Study Area Developing these characteristics has been
over time as the population increases (for historically very di ~ fficult.

example, tax accountants, family lawyers,




schools medical ce ntres) . This is reflected in the improved emissions Per Job and Per $ GDP estimates
shown in Table 15. The Per Capita emissions hav

e increased for most of the LGA

s as aresult of

increasing rates of car ownership among households and increased average size of dwellings in the

LGAs.
Table 15 2020 LGA Standardised Emissions (Tonnes)

Per Capita Per Job per $c1>f GODOIS
Greater Geelong - PtC 6.0 35.8 $ 0.35
Moorabool 8.6 33.8 $ 038
Hobsons Bay 6.9 32.9 $ 0.34
Maribyrnong 6.5 23.3 $ 0.32
Wyndham 8.1 44.4 $ 0.50
Melton 8.0 26.1 $ 0.31
Brimbank 7.5 38.2 $ 0.42
Moonee Valley 7.6 12.5 $ 0.14
Total 7.6 325 $ 0.37

Source: Kinesis & SGS Economics & Planning

However, overall the BAU emission projections show that the Study Area will continue to be the
location of relatively high emitting industrial processes. This prevents some potential strategies, such
as a mass transition of existing heavy industry to lower

previous page), from being successfully implemented in the Study Area.

detailed projected emissions

for 2020 for each LGA.

emitting service industries (see text box on
Table 16 presents the

Table 16 2020 LGA Emissions (Thousand Tonnes CO, i e)
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Residential Buildings 266.6 672.1 325.0 126.4 807.0 10.8 1,055.0 476.1
Residential Travel 216.4 664.9 298.6 145.0 570.8 9.2 839.9 412.1
Non - Residential 239.7 126.7 152.7 38.7 306.2 85 306.3 260.0
Buildings
Waste 25.1 37.0 23.0 7.5 48.6 1.0 58.6 33.1
Industry 537.0 390.2 900.9 62.9 2,172.6 27.8 2,249.3 154.6
Freight 168.9 125.2 389.7 82.7 503.7 39.8 732.2 115.5
Agriculture - 15.2 - 114.3 1.0 26.5 45.9 0.0
Total 1,453.7 2,031.4 2,089.9 577.5 4,410.0 123.6 5,287.3 1,451.5
Source: Kinesis & SGS Economics & Planning
As part of this project , a review of the avai lable literature was undertaken. A summary is provided in

the Appendix 2 - Review of Relevant Literature

. This literature review

has enabled an inf ormed
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estimate to be produced of the level of reductions which could be brought about by a variety of
different strategies.

This literature review was supplemented by data and research which has been undertaken within the

Study Area. For example, Figure 9 (on page 47) shows the map of winds speeds at a height of 80
metres. This combination of literature review and data analysis helped build an understanding of the
viability of various solutions. The next section of the report outlines the solutions.




4 Sectoral Solutions

There are arange of strategic areas which should be focused on in order to reduce the emissions of
the Study Area.  For the most part, the urban form within the Study Area is characterised by low
density single use development. The new housing being constructed in the Study Area  is some of the

largest sized individual dwellings in the world. Both these  factors have significant implications for
transport within the Study Area. They prevent the higher density mixed use centres being developed
which will reduce  the high level car dependency common within the Study Area.

They also prevent  energy savings which can be brought about by high density dwellings including
cogeneration opportunities. Having a strategic vision for new housing development which does not
simply reproduce the mistakes of the past would redirect the future emissions profile for the Study
Area.

Even with a significant level policy intervention the bulk of new dwellings in the Study Area will be
detached houses in low density developments (as this is driven by long standing development
patterns) . Ensuring that these new (and existing) dwellings have, as standard, a range of best

practice energy saving technologies inc ludin g energy efficient lighting and solar hot water  plus
residential Solar PV whic h, attimes, could be fed back into the electricity grid will reduce emissions
significantly.

The Study Area has clear potential for the installation of large scale renewable energy (solar power
and wind). Residential, commercial and industrial buildings s hould be seen as suitable sites  on which
toinstall Solar PV to provide electricity for domestic and commercial consumption . Wind Farm
developers should be engaged with to highlight the potential in the Study Area. The community

benefits of Wind Power  shou ld be promoted  to reduce delays to Wind Farm development from local
community opposit ion to projects.

The location of large scale renewable energy generation in the Study Area will require investment in
the existing electricity distribution network to ensure that potential emission reductions are  fully
realised.

This section presents a more detailed analysis of each of the various solutions identified by the
consultants and key stakeholders . For each solution a consistent set of data is presented.

Evidence presents the information which has been used to build the case that the particular  solution
is a viable approach  to reduce emissions in the Study Area. Potential  outlines what level of reduction
could be expected from the solution and any key as sumptions which have been made.

Within the Current Projects & Proposals section are initiatives (currently underway or proposed)

which demonstrate the progress which has been made in relation to the particular  solution. Generally
they are taking place in the Study Area, but projects being undertaken elsewhere are also highlighted

to show what can be achieved. Barriers  which are relevant to the solution are outlined. A list of
Recommend ations to help implement the solution is also provided.

Appendix 3 1 Key Stakeholders outlines the stakeholders approached during the project.




4.1 Residential Building Sector

Evidence
e  Existing lighting and appliances within homes and business premises have a great potential  for
energy efficiency improvements . A

The role that Smart Meters can play in

traditional incandescent light bulb . . ) . .
reducing residential emissions has received a

dissipates 90% of its energy not as

light but as heat and only lasts for up

to 1,000 hours.  Light Emitting Diodes
(LED) use at least 70% less energy

great deal of media attention recently.
However, it is important to understand that
Smart Meters were not designed as a

technology to reduce greenhouse gas
than an incandescent light bulb and gy d 2

last up to ten times longer.

e Appliances (televisions, comp  uters,
dishwasher, washing machine and
clothes dryer etc) contribute a
significant amount to household
emissions. Improving efficiencies in
these types of appliances can provide
reduced emissions without any need
to change the behaviour of
households.

emissions . Rath er, they were designed to
provide various levels of information to the
network p rovider, retailer and customer.

Typically, this information is used to structure

off - peak tariffs and manage energy network
peak loads but the meters can also be fitted
with an in house display  to provide information
on energy use and consumption to the

customer .

Pote ntial

The Commonwealth Government is seeking to phase out low efficiency incandescent light bulbs with
more efficient lighting technologies by 2010. The effect of this policy, together with the growing
acceptance of high -efficiency fluorescent lamps and fi ttings and the rapid development of highly
efficient, high intensity LEDs has been synthesised in the analysis.

It was assumed that the average efficacy of residential lighting can, in the case of detached and
attached dwellings, be doubled. For apartmen ts, the case study model assumes that efficacy can be
increased by 70%.

These estimates have been made on the basis that residential lighting is still dominated by

incandescent sources and, while halogen lighting might be 50% more efficient than standard ,
traditional incandescent lighting, the energy consumption weighted average efficacy of the current

installed lighting mix is approximately 30 Lumens / Watt®. ABS findings show that over 30% of
dwellings rely on ene  rgy efficient lighting in just three or fewer rooms provide some support for this

low efficacy. In contrast, lighting technologies offering more than 80 Lumens /Watt efficacy are fast
becoming available for the residential market.
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Appliances, including air conditioners, contribute to over 50% of residential energy consumption. This

is a fertile area for efficiency improvement, and
the Minimum Energy Pe  rformance Standards
(MEPS) have, since their introduction ten years
ago, been responsible for significant
improvements in energy efficiency. Together
with energy labelling and MEPS have largely emissions by one tonne.
been responsible for a 40% reduction in the
energy consumption  of new refrigerators
(Energy Use in the Australian Residential

Sector, 1986 1 2020, Page 54) and a 20%
reduction in the energy consumption of new air
conditioners (  Energy Use in the Australian
Residential Sector, 1986 1 2020, Figure 110,
P186).

also save money.

The abatement cost relates to the cost of
reducing one tonnes of CO 2 emissions. For
example, a $10 abatement cost would mean
that $10 would have to be invested to reduce

A negative abatement cost means that the
investment will reduce emissions but also save
money. For example, invest ing in improved
lighting efficiency will reduce emissions and

The fut ure effect of MEPS, that are growing in stringency and broadening into other energy end uses

such as household entertainment, ha ve been conservatively incorporated into the analysis for the

Study Area. The implementation of MEPS  has been credited with reducing the energy consumption of

appliances, computers and entertainment equipment to 80% of its present per -capita level by 2020.

Improving lighting and appliance efficiency can be brought about through large scale residential

dwel ling retrofits and minimum energy performance standards. When taken across all dwelling forms
in the Study Area, the effect of such increased lighting and appliance efficiency (along with
commercial lighting and appliance efficiency (see 4.3.1 ))isexpecte d t o reduce the Study Ar

emissions by 2%.

Research conducted by McKinsey and Company identified lighting and appliance efficiency as having

an abatement cost of approximately -$25, i.e. the cost will be off -set by the energy savings over

lif etime of the replacement.

Current Projects & Proposals

e WAGA is preparing a handbook of household retrofitting options that summarises issues and

initiatives;

e WAGA has joined with the Brotherhood of

St

Centre and Victoria University to design a regional program to train and equip retrofitting

teams to make homes climate proof;
o New performance standards and energy labels for televisions; the extension of the 10

energy rating scale for super efficient fridges , freezers and air conditioners; and
e Upcoming measures to improve the energy efficiency of desktop and laptop computers,

computer monitors and swimming pool pumps are also on the table

the

Laurence,
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Barriers

e The lack of Commonwealth leadership to implement minimum energy performance standards
is a barrier.

e The cost of upgrading larger appliances may prevent some households from purchasing new
more efficient appliances.

Recommendations -

e Approach government tointroduce minimum
performance standards for energy efficiency at the point
of sale or lease

e Inform consumers o f the costs and emissions savings
that can be achieved through moving towards more
efficient lighting and appliances.

4.1.2 Solar Hot Water

Evidence

e Conventional water  heating systems account for around 20% of a household's greenhouse gas
emissions in  Victoria;

e Solar hot water is a well established technology which can be used to reduce this large source
of emissions; and
e Installation of a solar water heater could save upto75% °of a householdés water he
costs.
Potential

Electricity and gas consumption for hot water generation in dwellings has been estimated on the basis

of Victoria consumption figures published in the 2008 DEHWA ( Department of the Environment,

Wat er, Heritage and the Arts ) report on  Energy Use in the Australian Residential Sector, 1986 i 2020.
This data have been translated into thermal water loads that represent the supplied water energy as

well as the standing losses of conventional non -solar wat er heaters. This translation has taken the

penetrat ion rates for existing electric and gas -boosted solar systems and also the efficiencies and
maintenance rates of non  -solar systems into account. An estimated solar contribution of 65% has

been applied tot his data to investigate the substitution of solar water heaters for non -solar heaters.

Incorporation, by this means, of solar hot water into 100% of single and attached residential

dwellings, 50% of multi - unit residential dwellings and 10% of commercial and retail buildings
(replacing both electric and gas hot water systems) is est
by 2% .
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http://www.resourcesmart.vic.gov.au/for_households/rebates_3041.html

Research conducted by McKinsey and Company and Kinesis identified solar hot water as having an
abatement cost of approximately -$27 per tonne, i.e. the cost of the emission reduction will be off -set
by the energy savings over the lifetime of the replacemen t.

Current Projects & Proposals

There are a range of rebates and incentives (see box) which are currently on offer for households who
wish to convertto  solar hot water.

Barriers
Government Rebates & Incentives
Initial costs of installation may discourage some

The Commonwealth Government  provides a households from taking up solar hot wate r
rebate of $1600 to install a sol  ar hot water systems. The cost of the installation of a system
system or $1000to  insta Il a heat pump hot is around $3,000 (excluding any government
water system to households replacing electric assistance ).

water .

Recommendations

The Victorian Government rebate of between
$300 and $1 600 is av ailable to assist e Raise awareness among the community
households to switch their existing electric hot about the significant cost and emissions savings
water system or  gas hot water system to solar . which can be brought about by solar hot water :
e Promot e the current government rebate
Government's Renewable Energy schemes: and
Certificates  also provide incentives to install e Work with councils and developers to
solar hot water. phase out electric storage hot water systems
(and require solar hot water systems) forall new
homes beginning 2010.
Evidence
® The average sola rexposureinV ictoria on a horizontal surface is between 12 -20 Mega j oules

per square metre per day;
e Residential roof tops provide an ideal surface for Solar PV panels as they are frequently
without obstructions which limit su n light; and
e 120,000 additional dwellings will be constructed in the Study Area by 2020 under BAU. The
bulk of which will be detached housing. This provides a large potential roof area on which
Solar PV can be installed during the design and construction of the dwellin gs.




Potential

The solar rating for the Study Area is approximately 1.185 MWh per year per kW of peak (thisis a

measure of the amount of sol ar ener g§.Bolavionesdre détdrmided s 6 on t he
by the Commonwealth Government Office of Renewable Energy Regulator a nd reflects the expected

energy generation per kW peak of installed solar power.

Greenhouse gas savings from Solar PV are provided in the table below. These savings assume 1.5

kW peak PV is installed ont o the rooftops of existing and new single and attached dwellings

throughout the Study Area. Solar modules come in two distinct categories T crystalline silicon and
amorphous silicon. Crystalline modules operate at an efficiency of between 15% and 18%. How ever,
these systems tend to lose efficiency at high operating temperature and the output typically falls by

0.5 per cent per degree Celsius above a rated temperature of 25 degrees 1

Amorphous silicon is one of a number of thin film technologies. This typ e of solar cell can be applied
as a film to low cost substrates such as glass or plastic in a variety of module sizes. Advantages of

thin film cells include easier deposition and assembly, low cost of substrates or building materials,

ease of production a  nd suitability to large applications.

Those currently on the market can degrade in output by up to 10 per cent over the fir st year or so of
exposure to sunlight but quickly stabilise to their rated output. In addition, thin film technologies do

not der ate with temperature as rapidly as crystalline types and are more responsive to of indirect

light, making siting of Solar PV a slightly less critical issue.

Analysis conducted by Kinesis identifie s residential S olar PV as having an abatement cost of more than
$300 per tonne.  That is, the cost will not be off -set by energy saving over the lifetime of the panels.

This cost can be reduced through thin -film PV technologies.

Table 17 Possible Emissions Reduction from Residential Solar PV

Numbers  of MWh Power Tonnes CO2 -e Percent Percentoft otal
Dwellings Generation/year saved/year Reduction dwellings *?
328,000 583,000 677,500 4% 100%
246,000 437,500 508,000 3% 75%
164,000 292,000 339,000 2% 50%
82,000 146,000 169,000 1% 25%

Source: Kinesis & SGS Economics & Planning

Table 17 show s the possible emission reductions from Residential Solar PV.
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Current Projects & Proposals

e  Maribyrnong has a bulk buying group

that is purchasing and installing solar Afeedin ftariff isa premium rate paid for

power panels on over 60 households: electricity fed back into the power grid from

e The WAGA Sustainable Suburbs in the renewable electricity source (such as Solar PV).

West program provides a mechanism Under a nettariff  model, a household is only

to help to implement the installation paid for surplus electricity produced and fed

of Solar PV on all single and attached back to the power grid.

dwellings ;

e Victoria (and most other states) Under a gr oss model all power generated by a

currently has a net feed in tariff home solar power system will attract a

system, while New South Wales has premium payment. As all power is paid for at

mov ed to a gross feed in tariff model: the premium rate it allows households to more

quickly recover the cost of the installation of
the Solar PV.

e  WAGA is working with engineers at
Victoria University to develop a
regional renewable energy plan for
the westto s how how clean sources of solar, wind and bioenergy can practically meet our
power needs.

Barriers
Cost competiveness of the energy source compared to coal. While coal provides an abundant source of
cheap base load energy , inthe absence of a carbon emissi on pricing policy mechanism, alternatives

such as Solar PV may not be economically viable.

Recommendations

e  Work with councils and developers to ensure that new dwellings a re fitted with Solar PV or the
design of dwellings  enables Solar PV tobe  easily an d cheaply be retrofitted;
e Promote the installation of PV on all existing dwellings; and

e Advocate for the introduction of gross f eed-in tariff for all renewable energy

4.2 Residential Travel Sector

Evidence
The va st majority of  trips by residents of the Study Area are taken by car. Figure 8 provides an
indication of the coverage of public transport (bus, tram and train) in the S tudy Area. However, the

growth of residential and commercial development within the Study Area presents an opportunity to




lower household vehicle kilometres by increas ing density and land use mix. In addition, significant
per -capita emission reductions can be achieved through  improved
vehicle fuel efficiency.

The Australian Transport Council and the Environmental Protection and
Heritage Council recently released a report in response to the Council

of Australian Government & r equest t o f d epuckageoop
vehicle fuel efficiency measures designed to move Australia toward

international *hest practicebd

Potential

Exploration of these strategies suggest that a 5% mode shift away from private vehicles and doubling
the efficiency of the existing pri vate vehicle fleet is expected to reduce travel emissions by
approximately 814,000 tonnes CO2 -e, equivalent to a 5% reduction in total emissions.

Current Projects & Proposals

Within Melbourne @ 5 Million %, Footscray has been identified as a Central Acti vities District (CAD). As
aresult government policy will be focused on encouraging employment to locate in th is CAD. The
Werribee Employment Precinct is also going to be the focus of government policy to encourage

employment to locate there.

The ACF, under the Werribee Plains Regional Sustainability Framework Project, commissioned a

transport research  study on reducing car dependency. This study is focused on the role of urban
design in reali sing future land use planning that facilitates a reduction in car dependency.

Barriers

Without a high level of urban density and land use mix, residents of the Study Area will continue to

rely on private vehicles for access to goods, services and work. Whil e recognising the potential for
reduced car use, within the time frame of this study a main focus of this strategy has therefore been
about how to make private vehicles more efficient and how to assist the transition to electric vehicles
(see 4.2.2).

Recom mendations

e  Work with industry and State Government to encourage more employment to locate in the
Study Area. Therefore, reducing the need for residents to travel long distances to employment
hubs;

3 Australian Transport Council and the Environmental Protecti on and Heritage Council, Vehicle Fuel
Efficiency Working Group Final Report, March 2009,

http://www.coag.gov.au/coag_meeting_outcomes/2009 -07-
02/docs/vehicle_fuel_efficiency_working_group_final_report.doc

14 E . .
The main strategic planning document for Melbourn e.
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g and growth areas;
to encourage home

mprov e public transport in existin
and or taxation

Work with government to i
Lobby government to use the first home owner grants
buyers to purchase homes close to public transport and activity centres;

Reward the community for changing travel modes away from the private

Work with the education sector to provide sustainable transport, i.e. (subsidised bike
education in schools, hiring of bike tr ailers and school travel plans);

Encourag e local shopping, i.e. through a campaign similar to Love Living Local ;

vehicles ;

ers to

e Workingbwigt bo& 6

retail

encour ageftransporp rand/ i d e

e Please also refer to the

Transport and Reducing Car Dependency

Werribee Plains Regional Environmental Sustainability Framework
to Residential Travel.

Report developed for the
for more information rela
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Evidence

As an alternative to improved vehicle efficiency, electric vehicles have the potential to further reduce
emissions from travel.

Potential

This report modelled the effect of replacing some of the existing private vehicle fleet with pure electric

vehicles (non -hybrid) using energy derived from the existing electricity grid. Trip efficiency for the

electric vehicles was assumed to be 100 watt -hours per km. This estimate takes into account battery
charge/discharge efficiency and is consistent with the effici ency reported by Mitsubishi for their IMIEV
pure electric vehicle. An important additional benefit of electric vehicles is that over time, further

greenhouse gas emission reductions would be achieved as the carbon intensity (the amount carbon
produced per unit of electricity generated) of electricity supplied through the grid is improved.

If such vehicles were introduced into the current vehicle population at a rate sufficient to reach a 20%

penetration by 2020, the analysis suggests that they would reduc e travel emissions by 357,000
tonnes CO2 -e, equivalent to a 2% reduction in total emissions.

Current Projects & Proposals

e Some Victorian Councils are purchasing biodiesel fuel from waste cooking oil to reduce
greenhouse emissions from their fleets.

e The Victorian Transport Plan includes a five -year trial of electric vehicles. The trial seek sa
range of participants to help the Government understand the requirements for a
comprehensive electric vehicle system, replicating real -world conditions as closely as possible.

e Electric vehicles have been introduced by some Victorian Councils into their fleets; and
e Denmark, Israel and London are all building recharge networks  to support electric vehicles.

Barriers

e Lack of existing infrastructure available for elect ric vehicles.

Recommendations

e WAGA may have a role in advocating that the Department of Infrastructure installs recharge
outlets throughout the West to support electric vehicles (as in Denmark, Israel and London);
and

e Develop an fAElectriact Wreehi Md st d mdlrearsd rfuor t he region.




4.3 Non Residential Buildings Sector

4.3.1 Lighting & Appliances

Evidence

e  Existing lighting and
appliances within business
premises have a wide range of
energy efficiencies. A
traditional incandescent light
bulb dissipates 90% of its
energy not as light but as heat
and only lasts for up to 1,000
hours. Light Emitting Diodes
use at least 70% less energy
than incandescent lightbulb s
and last for up to ten times
longer; and

e Applia nces (computers,
photocopiers, air conditioners
etc) contribute a significant
amountto business emissions. Improving efficiencies in these types of appliances can provide

reduced emissions without any need to change the behaviour of households.

Potential

The Commonwealth Government is seeking to phase out low efficiency incandescent light bulbs with

more efficient lighting technologies by 2010. The effect of this policy, together with the growing

acceptance of high -efficiency fluorescent lamps an d fittings and the rapid development of highly

efficient, high intensity LEDs has been synthesised in the analysis. It was assumed that the average

energy consumption  of lighting will, in the case of commercial buildings, be reduced by 30%. These
estimate s have been made on the basis that commercial lighting is dominated by fluorescent sources

and, therefore, gains in the commercial sector will be smaller than that those in the residential sector.

Appliances are also a fertile area for efficiency improv ement, and the minimum energy performance
standards (MEPS) have, since their introduction ten years ago, been responsible for significant

improvements in energy efficiency. Together with energy labelling, MEPS ha ve largely been
responsible for a 40% reduc  tion in energy consumption of refrigerators ( Energy Use in the Australian
Residential Sector, 1986 7 2020 , Page 54) and a 20% reduction in the energy consumption of new air
conditioners ( Energy Use in the Australian Residential Sector, 1986 i 2020, Figure 110, P186).

The future effect of MEPS, that are growing in stringency and broadening into other energy end uses
has been conservatively incorporated into the analysis for the Study Area. It has been credited with
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reducing the energy consumption of appli ances, computers and IT equipment to 80% of its present
per -capita level by 2020.

Improving lighting and appliance efficiency can be brought about through large scale commercial

building retrofits and minimum energy performance standards . When taken acro ss all commercial

building in the Study Area, the effect of such increased lighting and appliance efficiency, along with

residential I|ighting and appliance efficiency (see 4.2.1)
emissions by 2%.

Research condu cted by McKinsey and Company identified lighting and appliance efficiency as having

an abatement cost of approximately -$25, i.e. the cost will be off -set by the energy savings over the
lifetime of the replacement.

Current Projects & Proposals

e New perfo rmance standards and energy labels for televisions; the extension of the 10 -star
energy rating scale for super efficient fridges , freezers and air conditioners; and
e Upcoming measures to improve the energy efficiency of desktop and laptop computers,
compute r monitors and swimming pool pumps are also being considered
Barriers

e Lack of Commonwealth leadership to implement minimum energy performance standards.
e The cost of upgrading larger appliances may prevent some businesses from purchasing new
more efficient appliances.

Recommendations

Advocate to governme nt for minimum performance standards for energy efficiency at the point of sale
or lease. Educate business on the costs and emissions savings that can be achieved through moving
towards more efficient lighting and appliances.

Evidence

® The average solar exposure in V. ictoria on a horizontal surface is between 12 -20 Mega joules
per square metre per day;

e The rooftops of industrial buildings  provide an ideal surface for Solar PV panels as they are
relatively large and have few obstructions; and

e Currently 14 km 2 of roof area has been mapped inthe Study Area as being suitable for Solar
PV as part of the WAGA Big Roofs Project. Through new d evelopment, this area is expected to
grow to approximately 20 km 2 by 2020.
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Potential
Did you know? Enough sunlight falls on

Covering approximately 75% of the expected Australia in 40 minutes to power the country for
20 km 2 of roof space with PV will provide a year. Improvements in technology are now
approximately 1.68 million MWh of renewable allowing solar plants to store heat from the day
electricity per year. This equates to in molten salt, which then powers electricity
app roximately 1.95 million tonnes of CO2 -e, turbines overnight.

equivalent to an 11% saving in total

greenhouse gas emissions. Due to the size These types of advanc  es are making the
and scale of this strategy, this analysis prospect of a modern economy being powered
assumes the use of thin  -film PV technology. by reliable renewable energy nearer by the day.

Advantages of thin film cells include easier
depos ition and assembly, low cost of substrates or building materials, ease of production and
suitability to large applications.

If implement ed, the cumulative size of the S olar PV array would be approximately 1,150 MW peak,

more than 20 times the largest ex isting solar array in the world.

Analysis conducted by Kinesis identifies residential Solar PV as having an abatement cost of more than
$300 per tonne.  That is, the cost will not be off -set by energy saving over the lifetime of the Solar PV
panels. The cost can be reduced through cheaper thin -film PV technologies.

Current Projects & Proposals

e |n addition to mapping the roof areas, the WAGA Big Roofs Project is already exploring options
to install the first Solar PV on industrial roof space. Toyota and Toll own neighbouring
warehouses in the Altona industrial precinct and this may be a demonstration site  for Solar PV
on industrial roof space

Other examples of the successful introduction of Solar PV in Victoria include:

e The Queen Victoria Market roof in Melbourne has a 200 kW solar system built. The system has
the capacity to generate 252 megawatt -hours (enough to power 63 average homes a year)
and saves the Melbourne City Council approximately $37,800 a year. During the day, electrical
energy generated by the panels is used by the Market and any excess that flows into the
national electricity grid attrac ts a premium price from Origin; and

e Construction of two solar parks  (in Bendigo and Ballarat  *°), each with a concentrated 300 kW
Solar PV system with the ability to track the sun

Barriers

e The location of Solar PV in the Study Area will require investment in the existing electricity
distribution network to ensure that the potential emission reduct ions is fully realised;
e The supply of S olar PV may not be able to meet the demand ; and




e  Cost competiveness of the energy source compared to coal. While coal provides an abundance
source of cheap base load energy , in the absence of a cost of carbon eith er through an ETS or
carbon tax, alternatives such as wind power may not be economically viable.

Recommendations

Continue to work with business via the Big Roofs program to identify potential roof space s and to
begin to install Solar PV on those roofs.

Evidence

The research undertaken by Garrad Hassan Pacific 8 show s thatthe Study Area has good potential for
large scale (over 1 MW) wind electricity generation. Figure 9 highlights the wind speeds in the area at
80 metres. Much of the land within the study with suitable wind speeds is current ly zoned as

Agricultural (  Figure 10 on page 49).

Potential

Good selection of a wind turbine site is critical to economic development o f wind power. Aside from
the availability of wind itself, other factors include the availability of transmission lines for connection

to the grid, the value of energy to be produced, the cost of land acquisition, land use considerations,

and environmental  impact of construction and operations, including bird migration paths. Commercial
scale wind turbines (>100 kW power capacity), reaching total extended heights of 120 metres or

more, require substantial amounts of land and access to electricity transmissio n lines.

Small turbines (1 - 100 kW) can be used to offset electricity at, or distribute electricity from, homes,
businesses and government facilities. Recently, fAurbano t
turbines) have gained popularity in media, b ut are inefficient due to their lower height and small

swept area. Urban turbines were therefore not considered a viable technology and not considered for

this analysis.

Wind energy is calculated using a conservative average wind speed within the Study A rea of 8
metres/second (m/s). Wind turbines modelled are Vestas V80 -1.8MW systems, rated at 12 m/s. A
de-rated annual energy production factor of 20% is included to account for yearly maintenance and
turbulent wind.
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Installation of 325  (based onthe amount of available land) , 1.8 MW wind turbines will produce

approximately 585 MW peak of wind and 1.6 million MWh per year by 2020 . This would contribute to
an emission savings within the Study Area of 1.5 million tonnes of CO2 -e, equivalent to a 9%
reduction in total emissions. It should be noted that the savings from wind are additional to the 20%
Renewable Energy Target (RET) at the Commonwealth level.

Research conducted by McKinsey and Company identified wind as having an abatement cost of
approximately $50 per tonne. That is, the cost will not be off -set by energy saving over the lifetime of
the wind turbines

As Wind Farm developments are becoming more common within Australia, the community may be

becoming more comfortable with such projects. Wind Farm developers are also engaging with the
community much  more closely and earlier during the development process 17 State and local
governments are also improving their policy and planning f rameworks for Wind Farms .

Current Projects & Proposals

This potential for wind power in the Study Area has been recognised by the private sector with Future
Energy proposing a Wind Farm of three wind turbines with a total capacity of approximately 6
megawatts (MW). The turbines will have a tower height o f 80 met res and a blade length of 50 metres.

Future Energy is anticipating the receipt of a planning permit in early 2010.

192 turbines have so far received planning approval in Moorabool and Westwind also has proposals for
51 turbines at a Bungeetap site and 59 at a Ballark stite (both in Moorabool).

Barriers

Barriers which may exist to the introduction of large scale Wind Farms in the Study Area include:
e The location of Wind Farms in the Study Area will require investment in the existing electricity
distribution network to ensure that the potential emission reductions is fully realised;
e  The number of wind turbines required within the Study Area and the subsequent transmission
issues associated with this;

e  Objections from local residents. The environmental (impact on bird life) and aesthetic impacts
of Wind Farm s have been raised by some segments of communities which have had W ind
Farms proposed within them; and

e The currentc ost competiveness of the energy source compared to coal. In the short to

medium term,  coal will continue to  provide an abundance source of ¢ heap energy alternatives
such as wind power may not be as economically attractive.
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Recommendations

The wind potential of land within the study should be considered by land use planners (both at

the local and state level). Buffers should also be placed around high wind potential areas to
ensure that residential development does not encroach too closely;
Partner with the ~ renewable energy industr  y and local government to conduct more detailed

analysis of the feasibility of Wind Farms inthe Study Area;
Discuss with the community the benefi ts and impact s of wind turbines; and
Research the attitud es of residents to wind power (a phone survey conducted as part of

Wyndhamés Renewal Ener gy S edothmiitnwguld 8 unlidely that log g ed t
residents would objecttoaW ind Farm).

Figure 10 2006 Agricultural Zone d Land

Source:
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