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Executive summary

Aim, background, objectives and method

This document reports a pilot study for a possible future study on how policy initiatives could be
enhanced to accelerate the scaling up process. Scaling up is defined as households viewing low
carbon retrofits as a normal part of home improvements and homemaking. Drawing on data from the
Victorian Energy Upgrade (VEU) program, the aim of this study was to identify locations within the
Latrobe Valley and Moreland which represent examples of relatively intensive low carbon retrofit
activities.

The Latrobe Valley and Moreland are heterogeneous purposive samples that promise to provide
insights about two different contexts of low carbon transitions in Victoria. While the macro-economic
trends and energy efficiency transitions of these two regions differ, some socio-economic indices at
the household level are comparable.

This study covered almost the whole duration of the VEU program (January 2009 i June 2017) and
included a large selection of activities. It addressed both relative social and economic disadvantage,
and considered overall outcomes and trends in Victorian Energy Efficiency Certificates (VEECS)
generation rates. The objectives of this pilot study were

9 to better understand the distribution of VEU program activities and associated deemed
emissions reduction (VEECSs) across the Latrobe Valley and Moreland postcode areas,
including amongst households identified as relatively disadvantaged or as having relatively
low economic resources;

9 to identify postcode areas that have presented clusters of VEU program activities over the
years;

1 toidentify, via a desk-based review, sources of data and variables that promise information
on contextual factors, other technologies, retrofit services and household social networks
relevant to low carbon retrofits.

The study combines a quantitative study of VEECs generation rates and pattern of activity adoption,
and a scoping study to identify additional variables that may assist in explaining the diversity in
certificate generation in a possible future study.

Quantitative Study
A quantitative study was conducted by combining the following data sets and variables:

1 VEU program administrative postcode data set covering the period from 1 January 2009 to 30
June 2017
T Australian Bureau of Statisticsd Community Profi
2016
9 Australian Bureau of Statistics' Socio-Economic Index for Areas (SEIFA) derived from the
Census 2011 data.
1 Essential Services Commission finer-level data for the VEU program for the postcodes of the
Latrobe Valley and Moreland.

The main aim of the quantitative study was to identify one postcode location each within the Latrobe
Valley and Moreland which represented examples of relatively intensive or nascent low carbon retrofit
activities and to document geographical, socio-economic and temporal variables used to identify
these zones.
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Distribution of the overall VEECs generation rate in the Latrobe Valley and Moreland
In the first analysis intensity was defined as the VECCs generation rate per 100 households.
The study hypothesised that

1. there might be a higher VEECs generation intensity in Moreland than in the Latrobe Valley
due to the strong engagement of public and commercial stakeholders in Moreland for a lower
carbon future over a longer period, partly associated with the efforts of councillors, the public
and Moreland Energy Foundation since the late 1980s;

2. there might be a positive relationship between SEIFA indices and VEECs generation rates,
with higher levels of economic resources and relative socio-economic advantage predicting
higher VEECs generation rates.

In fact, the study revealed that the normalised VEECs generation rate was higher in the Latrobe
Valley than in Moreland. The expected positive associations between socio-economic conditions and
VEECs generation rates could only be found for the Latrobe Valley. By contrast, in Moreland, better
socio-economic conditions of the population predicted lower VEECs generation rates.

Distribution of the trends in the annual VEECs generation rate over the course of the VEU
program scheme

The time series of the annual VEECs generation rates were characterised by large fluctuations in all
postcode areas and regions. As a consequence, trendlines had a very poor fit, which compromised
the reliability of the trend gradients. The analysis was further limited by incongruence of the time
series of the two variables of annual VEECs generation rate (June 2009 to June 2017) and the
change in SEIFA scores (August 2006 to August 2011) and uncertainty about the changes in
population. As a consequence, this criterion was excluded in the selection of postcode areas best
suited for interviews in a possible future study.

Data mining of finer-level data

Participation rates exceeded 50 per cent in all postcodes. The participation rate in the Latrobe Valley
was higher than in Moreland. The average number of activities per dwelling was about two and just
slightly higher in Moreland. There was a statistically highly significant positive relationship between
the participation rate in the postcode areas and the average number of activities in Moreland, but not
in the Latrobe Valley. The uptake of VEU activities fluctuated considerably over time. The peaks in
Moreland tended to precede - and last longer than - the equivalent peaks in activities in the Latrobe
Valley.

Lighting upgrades and stand-by power controllers dominated the uptake of activities. There was no
uptake of major thermal retrofits measures such as underfloor insulation and window replacements in
either of the regions.

About half of the households in both regions participated in only one initiative. Households which only
adopted a single activity were most likely to benefit from lighting upgrades or stand-by power
controllers. A large number of households which adopted more than one activity benefited from a
bundled activity in the first and only initiative, however in most of these households, the initiatives
spanned a few years.

Patterns in the simultaneous bundling of VEU program activities using finer-level data

In the Latrobe Valley, 10 per cent, and in Moreland seven per cent of all participating households had
undertaken only one bundled initiative. Patterns in the simultaneous bundling of VEU activities were
largely congruent. In both the Latrobe Valley and Moreland, the most common combination two VEU
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activities in households with only one initiative was the combination of shower rose and lighting
activities. The most common triple combination in households with only one initiative was stand-by
power controllers combined with lighting activities and space conditioning. The most common
combination of four activities in households with only one initiative was shower rose, stand-by power
controller, lighting activity and space conditioning. Across all bundle sizes, in both regions, lighting,
shower roses, stand-by power controllers and space conditioning measures were the four most
common categories.

Patterns in the sequential bundling of VEU program activities using finer-level data

In the Latrobe Valley, 44 per cent, and in Moreland 51 per cent of all participating households had
undertaken sequential initiatives. Again, the analysis revealed a striking congruence in the
composition of the most common sequential bundles of most types in both regions.

The most frequent pattern of two initiatives in sequence of two single activities consisted of lighting
upgrades followed by stand-by power controllers. The most frequent sequence of three single
activities commenced with lighting upgrades followed by stand-by power controllers. The most
common third single activity in a sequence of three in the Latrobe Valley were shower roses, while in
Moreland this was another lighting upgrade. In both locations, the most frequent pattern of single or
bundled sequential initiatives included a lighting activity in the first initiative and stand-by power
controllers in the second.

Selection of postcodes for the interview recruitment in a possible future study

The selection of postcodes with an overall or nascent intensive low carbon retrofit activities among
householders for a possible future study interview recruitment was based on six criteria:

1 Low IER ranking and high overall VEECs generation rate

Low IRSAD rankings and high overall VEECs generation rate

Participation rates based on the estimated number of households for 2017
Average number of activities.

High prevalence of households with only one simultaneously bundled initiative
1 High prevalence of households with sequential initiatives.

= =4 =4 =4

For the Latrobe Valley, the most suitable postcode area for the future study interviews was 3825
(Hernes Oak), which fulfilled four of the six criteria. For Moreland, the most suitable postcode area
was 3060 (Fawkner), which fulfilled five of the six criteria.

Both selected postcodes presented the lowest possible IER and IRSAD rankings (Census 2011) in
their regions, meaning that its population had relatively low levels of income and wealth and
experienced relative socio-economic disadvantage, but relatively high VEECs generation rates and
participation rates. This suits the focus on equity in a possible future project.

Scoping study

The scoping study identified five categories from previous research on the uptake of residential
energy retrofits

9 Dwelling characteristics

Household socio-economic characteristics
Psychographic characteristics

Economic incentives

Residential market factors.

=A =4 =4 =4
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Data sources with information on these categories were sought online and through networks. The
study identified seven data bases supplied by the ABS and six non-ABS data sources. The ABS data
and most of the non-ABS data are accessible free of charge for university users and are highly
relevant. Access to commercial retrofit reports from BIS Oxford Economics incurs a fee. However, the
BIS Oxford Economics data available to the project team at this stage was found to be lacking in the
necessary granularity needed for a future study. Data on housing characteristics, quality and general
energy retrofit activities beyond VEU in Victoria were found to be rare.

This suggests a need for a more universally applicable measure or index that can be used to indicate
relative clustering, intensity and upscaling of low carbon retrofits at the local level, such as a
Household sustainability, equity and retrofit index. This would need to take account of pre-existing
housing condition, household demographics, socio-economic context and social practices, and, of
course, relative rates of low carbon retrofit as a proportion of overall home improvement activity.

Geospatial Information Systems (GIS) allow the mapping of these data and their interplay across
geographical boundaries of postcode areas i such as the free, open source spatial analysis software
QGIS.

For the recruitment of households in a possible future study, based on a literature review of sampling
techniques, we propose a combination of probability and purposive sampling to increase both external
and internal validity. The clustered typical case purposive sampling strategy proposes a minimum of
72 householder interviews per VEU cluster location and 45 interviews with retrofit service businesses
in Victoria.

Discussion

The quantitative explorations of the VEU administrative data set and a finer-level dataset were
performed to identify and validate postcode areas within the two selected regions of the Latrobe
Valley and Moreland that represent VEU program clusters with relatively intensive low carbon retrofit
activities. The two most suitable postcode areas were characterised by relatively low levels of income
and wealth and high relative socio-economic disadvantage, but relatively high VEECs generation and
VEU patrticipation rates. This mixture of socio-economic inequity and intense retrofit activity seems to
provide evidence for the successful reconciliation of the environmental goals and equity of opportunity
in the low carbon transition. Householder interviews in a possible future study may help explain this
outcome and provide information on how support of voluntary energy efficiency retrofits may be
encouraged across disadvantaged as well as other households.

The study found that Moreland had lower VEECs generation and participation rates than the Latrobe
Valley. Other variables, such as social, economic, housing or political conditions need to be explored
to explain this result. The scoping study has proposed some sources for this information.

The study showed that the VEU program reached the majority of households in the two selected
regions with VEU participation rates over 80 per cent in both regions, and that the most common
activities were those available at low cost or free of charge. This suggests that a white certificate
program that offers free measures and installation can succeed on a broad scale.

The present study found distinct peaks in low or no costs VEU activities and their near-simultaneity in

the two regions. The quantitative nature of this study prevents any conclusions on whether this was a

supply or demand driven effect. However, the O6noisebd
retrofit patterns and practices that may be explored in a possible future study. This will provide

insights into what householders and retrofit service providers find meaningful, relevant, economically

and practically sensible and culturally appropriate.
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1 Introduction
1.1 Aim

The purpose of this study was to inform the household sample selection for Victoria in a possible

future study. A possible future study will aim to recruit householders and businesses in so-called

AVEU program clusters6. However, the term fAclusterso
Aclusterso needs t o be thisstdytvastoiidentfy locatiens withinthet he ai m of
Latrobe Valley and Moreland which represent examples of relatively intensive low carbon retrofit

activities and to document geographical, socio-economic and temporal variables used to identify

these zones.

1.2 Background

A possible future study will analyse the scaling up of affordable low carbon housing retrofit in Victoria
through a detailed qualitative study in the two case study sites of the Latrobe Valley and Moreland. In
so doing, the study will inform policy initiatives and provide insights for how initiatives could be
enhanced to accelerate the scaling up process. Scaling up is defined as households viewing low
carbon retrofits as a normal part of home improvements and homemaking, including high levels of
understanding and confidence in accessing appropriate information and services. It necessarily
involves a combination of the quantitative expansion and acceleration of the uptake of low carbon
energy efficiency improvements and the increase in the qualitative benefits in social change.

This definition of scaling up reflects a theoretical framework of socio-technical transitions. The multi-
level perspective approach to socio-technical transitions is based on the premise that

it ransi ti-kneasproaasses thatrasult from the interplay of multiple developments at three

analytical levels: niches (the locus for radical innovations), socio-technical regimes (the locus of

established practices and associated rules), and an exogenous socio-t e chni cal (Gealmdscapeo
2012, p. 472).

The term 6l andscaped is further explained as structur
(e.g. urban layouts), political ideologies, societal values, beliefs, concerns, the media landscape and
macro-e ¢ o0 n 0 mi c (Geals@012, p. 473).

We expect that households in clusters where scaling up is occurring to be early adopters of low
carbon retrofit because they are subject to multiple, coordinated, coherent social and structural
conditions in the landscape and regime that enable and reinforce these innovations.

1.3 Rationale for the selection of the Latrobe Valley and
Moreland regions

The Latrobe Valley and Moreland are heterogeneous purposive samples that promise to provide
insights about two different contexts of low carbon transitions in Victoria. While the macro-economic
trends and energy efficiency transitions of these two regions differ, some socio-economic indices at
the household level are comparable.

The Latrobe Valley comprises the two local government areas (LGAS) of the Latrobe City Council and

the Baw Baw Shire Council in the regional area of Gi
has been closely linked to the local brown coal deposits and electricity generation, and the community

has taken pride in their role in fostering innovation and industrial productivity in the whole of Victoria

(Latrobe City Council 2014). The Latrobe Valley currently experiences a shift in the key industry

sector of power generation, as one of the three coal-fired power stations in the area has recently been

closed, along with the associated coal mine. This macro-economic shift away from a fossil-based

electricity generation and its economic repercussions dominate the review of the Latrobe City

Council 6s policy OPosLotw oGairnbgo nL aB ni ofbseobeditst Coindit ourr ead

2014) and is affecting businesses and householders (Galloway 2017). In an effort to help
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householders, workers and businesses transition to a lower carbon community, this year the Victorian
government has launched the Latrobe Valley Home Energy Upgrade Program. This initiative offers
eligible householders a home energy assessment, a new solar PV system and home energy
efficiency upgrades and retrofits worth $4500 (Latrobe Valley Authority 2017).

In contrast to the recent state driven initiative in the Latrobe Valley, the local government area of
Moreland in metropolitan Melbourne has a long history of community and council driven activities
working towards the vision of a low carbon city, and has also been recognised as a local government
leader in reducing greenhouse gas emissions (Climate Council 2014). Innovation and community

pride are associated with low carbon technologies and collaborative efforts across sectors (Moreland
City Council 2014). Microgeneration of electricity from renewable courses and the reduction of energy
consumption within households are |listed as ke
carbon strategy (Moreland City Council 2014). The i mpl ement ati aegyi®f t h
supported by the Moreland Energy Foundation (MEFL), which has been a key facilitator in
community-led action to reduce carbon emissions since 2001 (Moreland City Council 2014).

y compc
e Coun

Nonetheless, the two regions share similar social and economic characteristics. For example, their
median employee income levels are comparable (Table 1). With regards to other socio-economic
indicators as classified by the Australian Bureau of Statistics (ABS), namely the Socio-Economic
Indices for Areas (SEIFA) rankings for Relative Socio-economic Advantage and Disadvantage
(IRSAD) and Economic Resources (IER), it seems that Moreland represents a cross-section of the
Latrobe Valley (Table 1). There appears to be a clear socio-economic divide in the Latrobe Valley,
with households in the Latrobe LGA being more disadvantaged and having less access to economic
resources than those living in the Baw Baw Shire. In Moreland, however, the picture is mixed:
although households are relatively advantaged, access to economic resources is ranked only in the
third quintile.

In this study, these socio-economic indicators are used in combination with data from the Victorian
Energy Upgrade (VEU) program to identify locations within each of these two regions that could
classiffasso-c al IVEd) drogram cl usterso.

Comparison of selected regional statistical characteristics of the Latrobe Valley and Moreland

Latrobe Valley Moreland
Baw

Regional statistical indices/ Local government areas Latrobe Baw Moreland
Socio-Economic Indices for Areas (SEIFA) - 2011

SEIFA Decile Ranking - Advantage and Disadvantage

(IRSAD) 3 7 8

SEIFA Decile Ranking - Economic Resources (IER) 2 8 3
Estimates of Personal Income - Year ended 30 June 2013

Median employee income ($) $46,456  $43,464 $48,188

(ABS 2017j)
(ABS 20170)

(ABS 20171)
Table 1 Comparison of selected regional statistical characteristics of the Latrobe Valley and Moreland

1.4 Towards a sampling strategy for VEU program
clusters within the Latrobe Valley and Moreland

The term Aclusterso is frequently used in the | ow car
specificity and the importance of place (Hansen & Coenen 2015), for example with reference to local

boundaries and within an economic or energy generation context, e.g. (Balta-Ozkan, Watson &

Mocca 2015; OECD 2015, p. 3). However, drawing on the concepts of the geography of sustainability

transition (Bridge et al. 2013; Hansen & Coenen 2015), clusters may also refer to extraordinary

economic, relational or temporal intensity. The draft proposal of a possible future study sugge
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Afgrowing intensity is indicated dptonsifeglldwivaue kghtinget r of i t
exchange up to higher capital cost PV systems, heating systems, double glazing etc.), and by the

passing on of knowledge between and across social networks (family, friends, that may or may not be
geographical.ly clustered)o

Two previous research works provide some guidance on further approaches to the definition of
intensity of VEU program outputs and potential carbon reduction outcomes.

1.5 VEU program intensity research to date

To date, two major studies have been undertaken which provide a better understanding of the
geographical, economic, social and temporal dimensions of VEU program activities and Victorian
Energy Efficiency Certificate (VEEC) generation. VEU program activities are retrofit measures,
upgrade options and provision of convenience and feedback tools that are currently supported
through the VEU program. Victorian Energy Efficiency Certificates (VEECS) represent the potential
saving in carbon dioxide equivalent (CO2-e) that may be achieved through the VEU program
activities. The carbon emission potentials of each VEU program activity as expressed in VEECs
reflect the energy intensity of the energy service that is addressed and, hence, varies among the
various VEU program activities (Johnson & Sullivan 2013). Previous analyses of the VEU program
have addressed both the output of the programs as measured in VEU program activities and the
potential carbon reduction outcomes as measured by VEECs generation.

In 2013, the Brotherhood of St Laurence (BSL) published an equity analysis of the VEU program

administrative data from 1 January 2009 to 1 July 2011 in metropolitan Melbourne (Johnson &

Sullivan2013). The VEU program data was combined with the A
economic Advantage and Disadvantage (IRSAD) based on the Census 2006. Postcode areas were

classified according to their IRSAD deciles and aggregated into quintiles.

I ntensity was based on the number of VEECs per activi
emission reduction potential. VEECs generation rates reflected intensity and were calculated as the

proportion of the number of VEECs generated per 100 households in the area. The number of

dwellings in the area was derived from dwelling structure data as gathered in the Census 2006.

The analysis showed that during the first 2 years, most VEU program activities took place in the most
highly disadvantaged areas. The VEU program activities were then disaggregated into the four
categories of water heating, space heating, insulation and weather sealing, and lights and
showerheads and refrigerators. High rates of lighting upgrades and shower replacements, which were
free yet promised relatively little savings in daily energy costs, were more prevalent in disadvantaged
areas. By contrast, those activities that required some financial contribution by the householder were
more widespread in more advantaged areas (Johnson & Sullivan 2013).

In 2016, the Australian Bureau of Statistics (ABS) also conducted an analysis of the VEU program
administrative dataset, covering a later phase than the Brotherhood of St Laurence, January 2011 to
December 2015 (ABS 2016 (unpublished)). The analysis focused on eight categories of residential
energy efficiency improvement activities, namely water heating, space heating, weather sealing,
shower roses, high efficiency appliances, stand-by power controllers, lighting and in-home displays.
The intensity was expressed as the uptake rate, which is the percentage of households that have
implemented the activity within the Statistical Area 2 (SA2). Uptake rates were further disaggregated
into quintiles of the SEIFA Index of Economic Resources (IER), based on the Census 2011 and
assigned to Statistical Area 2. A further disaggregation reflected the location of the areas within and
outside the boundaries of the Melbourne metropolitan area.

The ABS report highlighted variations in the year-to-year uptake of the individual VEU program

activities with uptake rates decreasing once a significant percentage of households had adopted that
activity. Uptake rates of the various activities differed between Melbourne and the Balance of Victoria
as well as between the ranked groups with access to economic resources (ABS 2016 (unpublished)).
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With regards to the envisaged, possible future study, it is interesting to note that the ABS report
revealed a surge in the uptake of weather sealing and shower roses in 2013 and 2014, and also a
higher uptake rate among relatively disadvantaged socioeconomic groups for the activities of shower
roses and in-home displays during that time. These trends could not always be explained. One
possible explanation could be the implementation of such low cost retrofits in low income homes
through the federally funded Low Income Energy Efficiency program projects. This study aimed to
discover such trends at the postcode level within the selected two regions. A possible future study will
aim to explain these trends.

The previous two analyses by the BSL and the ABS have provided some important groundwork by
proposing methodologies to calculate intensity and by providing analyses using geographical areas.
However, with regards to the specific aims of this project, their work presents limitations. Analyses of
temporal and spatial attributes of VEU program intensity varied, as did the inclusion of type of
activities and potential carbon emission abatement rates as expressed in VEECSs. In addition, none of
the analyses covered the VEU program from its start in 2009 to today (mid-2017). The analysis by the
Brotherhood of St Laurence analysis did not provide any analysis for areas outside of Melbourne, and
none of the works provided results specific to the Latrobe and Moreland LGAs. Last but not least,
none of these studies addressed the VEU program uptake at the fine scale of individual dwellings.

1.6 Approach of this study

For this study we combined the BSL and ABS approaches with focus on certificate generation rates
and postcode areas within the Latrobe Valley and Moreland as well as a fine-level analysis of VEU
program uptake in individual dwellings. This study covered almost the whole duration of the program
(January 20091 June 2017), included a large selection of activities, addressed both IRSAD and IER,
and considered overall outcomes and trends in VEECS generation rates. Table 2 provides a
comparison of the variables that have been investigated by the Brotherhood of St Laurence (Johnson
& Sullivan 2013) and the Australian Bureau of Statistics (ABS 2016 (unpublished)) and those used in
this study. The uptake of VEU program activities on an individual household level, as described in
Sections 2.3 and 2.4 has not been investigated before.
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Focus on Activities or Certificate generation rate = No of Activities uptake rate = % of certificate generation; uptake in individual
Certificates (carbon certificates per 100 households households that implemented dwellings
reduction potential) activity
Activities Lighting Water heating; Water heating;
Shower rose Space heating; Space heating;
Space heating Weather sealing; Weather sealing;
Hot water upgrade Shower roses; Shower roses;
Gas boosted solar hot water High efficiency appliances; High efficiency appliances;
Stand-by power controllers; Stand-by power controllers;
Lighting; and Lighting; and
In-home displays In-home displays
Number of households Census 2006 Census 2011 Census 2006 for data until June 2011;
based on Census 2011 for data July 2011 - June 2016
Census 2016 for data July 2011 - June 2017
Time period of data January 2009 - June 2011 January 2011 - December January 2009 - June 2017
collection 2015
Temporal Sum of all years annual values Sum of all years and annual values

disaggregation

Geographical regions metropolitan Melbourne all of Victoria; Melbourne, Only Latrobe Valley and Moreland
Balance of Victoria

Geographical Postcodes (POA) Statistical Area 2 (SA 2) Postcodes (POA); dwelling addresses

classification for social

indicators

Social indicators IRSAD quintiles IER quintiles both IRSAD and IER quintiles

Table 2 Comparison of variables investigated by the Brotherhood of St Laurence (BSL) (Johnson & Sullivan) and the Australian Bureau of Statistics (ABS) (ABS 2016
(unpublished)) and proposed for this pilot study
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1.7 Objectives

Guided by previous research approaches, this pilot study addressed intensity as the concentration of
VEECSs generation rates and VEU program activiti e s . T h e t earemsediic d geagraphicas 0
sense and refer to VEECs per household in postcode areas (Sections 2.3 and 2.4) or to activities
adopted by households (Sections 2.5 and 2.6).

The pilot study focused on VEU program and VEEC data (Section 2). This forms a starting point for
the qualitative research when the main project commences. A desk-based systematic scoping study
(Section 3) was undertaken to identify other relevant data sources and interoperability of these data.
A quantitative assessment of the uptake of PV systems and other non-VEU program technologies,
and a qualitative assessment of intensity as an outcome of knowledge distribution were of interest to
the main project, but were excluded from the pilot study

The objectives of this pilot study were

1 to better understand the distribution of VEU program activities and associated deemed
emissions reduction (VEECS) across the Latrobe Valley and Moreland postcode areas,
including amongst households identified as relatively disadvantaged or as having relatively
low economic resources;

1 to identify postcode areas that have presented clusters of VEU program activities over the
years;

1 to identify, via a desk-based review, sources of data and variables that promise information
on contextual factors, other technologies, retrofit services, and household social networks
relevant to low carbon retrofits.

The analysis focused of the following four dimensions of VEECs generation intensity in the Latrobe
Valley and Moreland:

a) The distribution of the overall VEECs generation rates between 1 January 2009 and 30 June 2017.

b) The distribution of the trends in the annual VEECs generation rates over the course of the VEU
program.

c¢) The distribution of patterns in the simultaneous bundling of VEU program activities within
households across postcodes.

d) The distribution of patterns in the sequential bundling of VEU program activities within households.

Data sources were the publicly available data sets on VEU program activities and VEECs generation
as well as the finer-level data set held by the Essential Services Commission (ESC).

1.8 Limitations

The current study does not include the mapping of indices and visualisation of trends using GIS
software or an explanation of findings using additional data.

1.9 Methodology

The work was undertaken in two parts: a quantitative study of VEECs generation rates and pattern of
activity adoption, and a scoping to identify additional variables that may assist in explaining the
diversity in certificate generation in a possible future study.

2 Quantitative study

A quantitative study was conducted by combining the following data sets and variables:

1 VEU program administrative postcode data set covering the period from 1 January 2009 to 30
June 2017
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T Australian Bureau of Statisticsd6 Community Profil
2016

1 Australian Bureau of Statistics' Socio-Economic Index for Areas (SEIFA) derived from the
Census 2011 data. The SEIFA indices derived from the Census 2016 were not available at
the time of the study (ABS 2017m).

1 Essential Services Commission finer-level data for the VEU program.

The main aim of the quantitative study was to identify one postcode location each within the Latrobe
Valley and Moreland which represented examples of relatively intensive or nascent low carbon retrofit
activities and to document the geographical, socio-economic and temporal variables used to identify
these zones.

These postcode areas were to be identified by ranking postcode areas within each region according
to five criteria and then to determine the best suited postcode area. The criteria were

1 Low IER ranking and high overall VEECs generation rate

1 Low IRSAD rankings and high overall VEECs generation rate

1 High positive trend in annual VEECs generation rate

1 High prevalence of households with only one simultaneously bundled initiative
1 High prevalence of households with sequential initiatives

The third criterion, the trend in annual VEECs generation rates, proved to be unsuitable as a
scientifically sound measure due to severe limitations in the calculation of trends. However, the basic
data mining process provided two new, useful and scientifically accurate indices of retrofit intensity,
namely

9 Participation rates based on the estimated number of households for 2017
1 Average number of activities.

2.1 Result summary

For the Latrobe Valley, the most suitable postcode area for the interviews in a possible future study
were 3825 (Hernes Oak), which fulfilled four of the six criteria. For Moreland, the most suitable
postcode area was 3060 (Fawkner), which fulfilled five of the six criteria.

2.2 Data selection and preparation

2.2.1 Selection of postcode areas

Postcodes within the local government area of Moreland and in the Latrobe Valley were sourced
from the website of the City of Moreland (City of Moreland 2017), supplied by the Baw Baw Shire
(Adams 2017) and sourced from the Internet (Wikipedia 2017). Some of the postcode areas sit
across adjoining local government areas. The study covered thirty postcodes in total: 21 postcode
areas in the Latrobe Valley (Table 3) and nine postcode areas in Moreland (Table 4). Postcode
names are indicative as one postcode may cover more than one suburb. Light blue coloured
postcodes in Table 3 are mostly located in the local government area of Latrobe City; darker blue
coloured postcodes are mostly located in the local government area of the Baw Baw Shire.
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Alternative suburb names for postcode areas in
the Latrobe Valley

Postcode Suburb Alternative suburb
3816  Longwarry
3818  Athlone Drouin

3820  Warragul
3821 Buln Buln
3822  Darnum

3823  Yarragon
3824  Trafalgar

3825  Hernes Oak Moe
3831  Neerim South

3833 Icy Creek Noojee
3835 Thorpdale

3840  Diriffield Morwell
3842  Churchill

3844  Callignee Traralgon

3856 Toongabbie

3869  Jumbuk

3870 Boolarra

3871  Allambee Reserve Mirboo North
3960 Gunyah Foster

3981  Heath Hill

3988 Poowong East

Table 3 Selected postcodes in the Latrobe Valley

Alternative suburb names for postcode areas ir
Moreland
Postcode Suburb Alternative suburb
3043 Gowanbrae Gladstone Park
3044 Pascoe Vale
3046  Glenroy
3055 Brunswick West
3056 Brunswick
3057 Brunswick East
3058  Coburg
3060 Fawkner
3068 Fitzroy North

Table 4 Selected postcodes in Moreland with indicative suburb names




® RMIT

UNIVERSITY
2.2.2 VEU program administrative postcode data set

The VEU program administrative data set is the publicly available data set on the register provided by
the Essential Services Commission (ESC) (ESC 2017b). Data was extracted for all selected
postcodes and all activities for the period January 2009 to 30 June 2017.

2.2.3 Finer-level VEU data provided by the Essential Services Commission
(ESC)

Finer-level VEU data with detailed information on individual dwellings, activities and VEECs
generated was requested by Dr Kathrin Lucas-Healy, Department of the Environment, Land, Water
and Planning, and provided by the essential Services Commission for the thirty postcode areas
included in this study. The data covered the same time period as the publicly available data explored
in Sections 2.3 and 2.4, that is 1 January 2009 to 30 June 2017.

In preparation for the analysis, the dwellings were de-identified by providing every unique address,

including information on unit number, level type, level number, street, town and suburb, with a unique

dwel ling code. Similarly, the account hol dersd names
holder with a unique account name code. To facilitate the analysis of the large data sheets in excel,

the data was reduced by allocating each activity schedule to its category. Figure 1 presents a

screenshot of a section of a data sheet with unique dwelling and account identifiers. The study used

the dwelling as the unit of analysis. Changes in ownership were not considered. Activities claimed on

a unique date represented an initiative.

A [} C (¥ = [y G H | ]
1 | Dwelling_Code ActivitylD Postcode ActivitySchec ActivitySc Category Total Quantity VEECs ActivityDate AccountMame_Code
2 |3816.1 319481 3816 1D - Water He 1 WH 1 61  5/01/2009 Account_1
80783 |3988_152 6639882 3988 21A - Lighting 21  Light 20 16 10/05/2017 Account_35

90784 |3988_152 6640038 3988 21B - Lighting 21 Light 4 4 10/05/2017 Account_35
90785|3988_275 6656173 3988 19 - Destructi 19 Fr 1 3 17/05/2017 Account_47
50786|3988_276 6656178 3988 19 - Destructi 15 Fr 1 3 17/05/2017 Account_47
90787|3988_95 6656181 3988 19 - Destructi 19 Fr 1 3 17/05/2017 Account_47
90788 |3988_277 6697987 3988 19 - Destructi 19 Fr 1 6 26/06/2017 Account_47
50789|3988_278 6697956 3988 19 - Destructi 15 Fr 1 3 26/06/2017 Account_47
90790|3988_279 6697998 3988 19 - Destructi 19 Fr 1 6 26/06/2017 Account_47
90791|3988_280 6687455 3988 1E- Water He 1 WH 1 52 27/06/2017 Account_101

30792
90793

Figure 1 Screenshot of deidentified data sheet

The data was cleaned prior to analysis. Dwellings that presented more than five low flow shower rose
activities, more than fivé9Bb6cRdéntgeohtidbestrbceeranrt
ten stand-by power controllers were removed from the data set. This process removed 17 dwellings

for the Latrobe Valley and five for Moreland.

2.2.4 Taxonomy

Since its inception, the VEU has offered 38 different activities in 11 categories. Most of these
categories address technological appliances. Energy efficiency improvement to the fabric of the home
are only covered in the category Space Conditioning (SC). Table 5 presents a list of these
categories, the relevant activities (ESC 2017a) and the abbreviations used for the categories in the
diagrams of the Results sections in this report.
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Category ActivitySchedule ActivitySchedule_NoCategory
1A - Water Heating - Gas/LPG Storage Replacing Electric 1 WH
1B - Water Heating - Gas/LPG Instantaneous Replacing Electric 1 WH
1C - Water Heating - Electric Boosted Solar Replacing Electric 1 WH
1D - Water Heating - Gas/LPG Boosted Replacing Electric 1 WH
Water Heating (WH) 1E - Water Heating - Electric Boosted Solar Replacing E!ectric 1 WH
1F - Water Heating - Gas/LPG Boosted Replacing Electric 1 WH
2 - Water Heating - Solar Retro-Fit Kit 2 WH
3A - Water Heating - Solar Replacing Gas/LPG 3 WH
3B - Water Heating - Solar Replacing Gas/LPG 3 WH
4 - Water Heating - Solar Pre-Heater 4 WH
5 - Space Heating - HE Ducted Gas Replacing Ducted Gas 5 SHC
6 - Space Heating - HE Ducted Gas Replacing Central Electric Heater 6 SHC
7 - Ducted heat pump to Heductd heat pump 7 SHC
Space Heating & Cooling8 - Space Heatﬁng - HE Ducted Air Heat Pump Replacing Centra 8 SHC
(SHC) 9 - Space Heatlr?g - Gas/LPG Spacg Heater 9 SHC
10 - Space Heating - Space Air to Air Heat Pump 10 SHC
20 - HE Ducted Gas Heater 20 SHC
23 - Air con to ducted evaporative cooler 23 SHC
28 - Gas ductwork replacement 28 SHC
11 - Ceiling Insulation 11 SC
12 - Underfloor insulation 12 SC
Space Conditioning (SC 13 - Window replacement 13 SC
14 - Window retrofit 14 SC
15 - Weather Sealing 15 SC
Shower Rose (SR) 17 - Low Flow Shower Rose 17 SR
. 19 - Destruction of Pre-1996 Refrigerator or Freezer 19 Fr
Refrigerator or Freezer (F -
22 - HE Refrigerators and Freezers 22 Fr
16 - Lighting (revoked from 1 Jan 2011) 16 Light
Lighting, including  21A - Lighting - GLS Lamps 21 Light
Incandescent Lighting 21B - Lighting - Reflector Lamps 21 Light
Replacement 21C - Lighting - Downlight 12V 21 Light
(Light) 21D - Lighting - Downlight Mains 21 Light
21E - Lighting - Mains Voltage Low Energy GU10 Lamp 21 Light
Television (TV) 24 - HE Television 24 TV
Clothes Dryer (CD) 25 - HE Clothes Dryer 25 CD
Pool Pumps (PP) 26 - HE Pool Pump 26 PP
SPCs (SPC) 29 - Standby Power Controller 29 SPC
IHDs (IHD) 30 - In-Home Displays 30 IHD

Table 5 List of VEU categories, activities and category abbreviations used in this study

2.2.5 Number of households

Following earlier work on uptake of energy efficiency measures in Australia, in this study it was

assumed that every dwelling was occupied by one household (Higgins, Foliente & McNamara 2011).

The number of dwellings was derived from the ABS Community Profiles for each postcode area,

which were generated by the Census data. For this study, the number of dwellings represented the

total number of dwellings, whichweree xt r act ed from the Community Profile
l andl ord type by dwelling struct urdalbdwelliigcategoriest a | numb e
that iastdskepasdet adbedhi row or terrace house, townhous
fother dwellingd and finot statedo.

2.3 Distribution of the overall VEECs generation rate in
the Latrobe Valley and Moreland

The first analysis of VEECs generation intensity explored the distribution of the overall VEECs
generation rate in the Latrobe Valley and Moreland. Intensity was defined as the VECCs generation
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rate per 100 households. The number of VEECs were identified from the VEU program administrative
data set. This promised more accurate results than the methodology used by the Brotherhood of St
Laurence (Johnson & Sullivan 2013), which calculated the mean VEECs generated for each
individually classified VEU program activity.

The procedures were as follows:

1 Using the VEU program administrative postcode data set covering the period from 1 January
2009 to 30 June 2017, identification of the total number of VEECs generated in each
postcode area over the whole period

1 Using the number of dwellings/households as determined in the Censuses 2011 and 2016,
extrapolating the number of dwellings/households for June 2017 in each postcode area.

1 Calculation of the normalised number of the overall number of VEECs generated as the
guotient of the total number of generated VEECs and the number of dwellings/households in
June 2017 times 100. The equation is expressed as:

e s o s s v e AT QAT AIA®%%E BT A G GAA
famY.
000l Ga@dios O 6 0% SE Lo 6 kSRS AT TAEIOTOX

Equation 1 Calculation of overall VEECs generation rate

1 Investigation of the association between overall VEECs generation rate and IER scores
through linear regression using the statistical software IBM SPSS 24.

1 Investigation of the association between overall VEECs generation rate and IRSAD scores
through linear regression using the statistical software IBM SPSS 24.

1 Identification of the three postcode areas within each region with the lowest IER and IRSAD
rankings and with the highest and lowest overall VEECs generation rates.

The study hypothesised that

1. there might be a higher VEECs generation intensity in Moreland than in the Latrobe Valley
due to the strong engagement of public and commercial stakeholders in Moreland for a lower
carbon future over a longer period, partly associated with the efforts of councillors, the public
and Moreland Energy Foundation since the late 1980s;

2. there might be a positive relationship between SEIFA indices and VEECs generation rates,
with higher levels of economic resources and relative socio-economic advantage predicting
higher VEECs generation rates.

2.3.1 Results summary

The study revealed that the normalised VEECs generation rate was higher in the Latrobe Valley. The

expected positive association between socio-economic conditions and VEECs generation rates could

only be found for the Latrobe Valley. By contrast, in Moreland, better socio-economic conditions of the
population predicted lower VEECs generation rates.

In the Latrobe Valley, the most suitable postcode areas for interviews in a possible future study
appeared to be 3825 (Hernes Oak), 3842 (Churchill) and 3833 (Icy Creek). In Moreland, the relatively
socio-economically disadvantaged postcode areas that best represented clusters of retrofit intensity
were 3060 (Fawkner) and 3043 (Gowanbrae).

2.3.2 General results on overall VEECs generation rates

In absolute numbers, more VEECs were generated in Moreland (962281) than in the Latrobe Valley
(858141) (Figure 2), but the normalised VEECs generation rate was higher in the Latrobe Valley
(1721) than in Moreland (1279) (Figure 3).
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Comparison of total number of VEECs generated between
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Figure 2 Comparison of total number of VEECs generated between 1 January 2009 and 30 June 2017
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Figure 3 Comparison of normalised number of VEECs generated between 1 January 2009 and 30 June 2017

Figure 4 presents the cumulative VEECs generation per 100 households in each region for the whole
period of the VEU program until 30 June 2017. The increasing divergence of the two lines indicates
that the annual VEECs generation in the Latrobe Valley was consistently higher than in Moreland.
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Figure 4 Cumulative annual VEECS generation per 100 households from all activities by regions for 1 January
2009 to 30 June 2017

The stacked column chart in Figure 5 compares the share of each category in the overall VEECs
generation rates. In both locations, the most prominent categories of VEECs generation were lighting
activities, followed by stand-by power controllers. Water heating activities were more prominent in the
Latrobe Valley (22%; Figure 6) than in Moreland (2%; Figure 7).
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Figure 5 Comparison of normalised VEECs generations
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Figure 6 Pie chart of the share of categories in the overall VEECs generation in the Latrobe Valley
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Figure 7 Pie chart of the share of categories in the overall VEECs generation in Moreland

2.3.3 Overall VEECs generation rate by postcode

In the Latrobe Valley, the highest overall VEECs generation rates were calculated for the postcodes
3822 (Darnum), 3960 (Gunyah) and 3821 (Buln Buln), the lowest in the postcodes 3816 (Longwarry),
3840 (Driffield) and 3981 (Heath Hill) (Table 6). In Moreland, the highest overall VEECs generation
rates were calculated for the postcodes 3043 (Gowanbrae), 3060 (Fawkner) and 3046 (Glenroy), the
lowest for the postcodes 3057 (Brunswick East), 3068 (Fitzroy North) and 3056 (Brunswick East)
(Table 7).
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VEECSs generatec
Postcode Suburb per 100HHs
3816 Longwarry 1423
3840 Driffield 1496
3981 Heath Hill 1584
3844 Callignee 1584
3818 Athlone 1631
3833 Icy Creek 1683
3869 Jumbuk 1703
3842 Churchill 1705
3824 Trafalgar 1723
3820 Warragul 1767
3871 Allambee Reserve 1836
3825 Hernes Oak 1841
3856 Toongabbie 1896
3870 Boolarra 1963
3823 Yarragon 2009
3988 Poowong East 2175
3831 Neerim South 2183
3835 Thorpdale 2259
3821 Buln Buln 2400
3960 Gunyah 2418
3822 Darnum 2590

Table 6 Overall VEECs generation rates in the Latrobe Valley

VEECSs generatec
Postcode Suburb per 100HHs
3057 Brunswick East 688
3068 Fitzroy North 943
3056 Brunswick 952
3055 Brunswick West 1003
3058 Coburg 1327
3044 Pascoe Vale 1403
3046 Glenroy 1489
3060 Fawkner 1819
3043 Gowanbrae 1865

Table 7 Overall VEECs generation rates in Moreland

The average VEECSs generation rate in the Latrobe Valley of 1721 VEECSs per 100 households was
just slightly below the highest generation rate of an individual postcode area in Moreland (Figure 8).
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Figure 8 Comparison of overall VEECs generation rate across the Latrobe Valley and Moreland

Figure 9 and Figure 10 show the cumulative annual generation reveal that the development of VEECs
generation rates differed for each postcode within the two regions. The rankings of postcodes based
on the cumulative VEECs generation rates in the Latrobe Valley changed over time. For example, the
postcode area 3835 (Thorpdale) ranked very low during at the end of June 2009, but rose to fourth
place by the end of June 2017 (Figure 9). By contrast, in Moreland, the postcode ranking based on
the cumulative VEECs generation rates remained almost the same over time (Figure 10).

Cumulative VEECs generation per 100 households from all activities
per postcode arealatrobe Valley
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Figure 9 Cumulative annual VEECs generation per 100 households from all activities for 1 January 2009 to June
2017 for each postcode area in the Latrobe Valley
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Figure 10 Cumulative annual VEECs generation per 100 households from all activities for 1 January 2009 to
June 2017 for each postcode area in Moreland

2.3.4 Association between overall VEECs generation rate and IER scores

For each postcode area the overall VEECs generation rate was converted to the average annual
VEECSs generation rate by dividing the overall normalised VEECs generation that had been generated
between 1 January 2009 and 30 June 2017 by 8.5 years. This reduced the scale of the y-axis and
improved the legibility of the graphs. Table 8 and Table 9 present the normalised average annual
VEECs generated in each postcode area in the two regions. The ranking of the postcodes is the same
as in Section 2.3.3, as the overall and average VEECs generation rates are proportionate to each
other.
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average annual
Postcode Suburb VEECs per 100HH
3816 Longwarry 167
3840 Driffield 176
3981 Heath Hill 186
3844 Callignee 186
3818 Athlone 192
3833Icy Creek 198
3869 Jumbuk 200
3842 Churchill 201
3824 Trafalgar 203
3820 Warragul 208
3871 Allambee Reserve 216
3825Hernes Oak 217
3856 Toongabbie 223
3870Boolarra 231
3823 Yarragon 236
3988 Poowong East 256
3831 Neerim South 257
3835Thorpdale 266
3821 Buln Buln 282
3960 Gunyah 284
3822 Darnum 305

Table 8 Average annual VEECs generation rates in the Latrobe Valley

average annual

Postcode Suburb VEECs per 100HH

3057 Brunswick East 81

3068 Fitzroy North 111
3056 Brunswick 112
3055 Brunswick West 118
3058 Coburg 156
3044 Pascoe Vale 165
3046 Glenroy 175
3060 Fawkner 214
3043 Gowanbrae 219

Table 9 Average annual VEECs generation rates in Moreland
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A linear regression model was calculated to predict the average annual VEECs generation rate based
on the SEIFA Index of Economic Resources (IER) scores as derived from the Census 2011 data .
The relationship was positive in both locations. For the Latrobe Valley, a statistically significant
regression equation was found (F(1,20) = 0.446, p=.01) with an R2 of 0.30. The IER scores
explained 30 percent of the variability of the annual VEECs generation rate in the Latrobe Valley, with
lower scores in economic resources predicting lower VEECs generation rates. By contrast, for
Moreland no statistically significant association (p= .56) was found between the average annual
VEECs generation rates of the nine postcode areas and their IER scores. The regression plots are
shown in Figure 11 and Figure 12.
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Figure 11 Regression plot showing the association between average annual VEECs generation rates and IER
scores for postcodes in the Latrobe Valley.
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Figure 12 Regression plot showing the association between average annual VEECs generation rates and IER
scores for postcodes in Moreland

1 In deviation from the project proposal, which proposed an investigation between the VEECs
generation rates and SEIFA quintile rankings, the SEIFA scores were used to provide more fine-tuned
analyses, as Moreland only comprised of nine postcode areas.
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2.3.5 Association between overall VEECs generation rate and IRSAD scores

To investigate the relationship between the annual overall VEECS generation rate and social
advantage, a linear regression model was calculated to predict the average annual VEECs generation
rate based on the SEIFA Index of Relative Socio-economic Advantage and Disadvantage (IRSAD)
scores as derived from the Census 2011 data. Again, for the Latrobe Valley, a statistically significant
regression equation with a positive gradient was found (F(1,20) = 0.545, p= .004) with an R2 of 0.36.
The IRSAD scores explained 36 percent of the variability of the annual VEECs generation rate in the
Latrobe Valley, with lower scores in socio-economic advantage and disadvantage predicting lower
VEECSs generation rates. For this index, a statistically significant relationship was found for Moreland,
too (F(1,8) =-0.74, p=.003) with an Rz of 0.73. Hence, the IRSAD scores explained 73 percent of the
variability of the annual VEECs generation rate in Moreland. In sharp contrast to the results for the
Latrobe Valley and in opposition to our expectations that better education and higher income would
support the uptake of energy efficiency improvement of the home, the relationship in Moreland was
negative: higher scores in socio-economic advantage and disadvantage predicting lower VEECs
generation rates. The regression plots for the Latrobe Valley and Moreland are shown in Figure 13
and Figure 14 respectively.
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Figure 13 Regression plot showing the association between average annual VEECs generation rates and IRSAD
scores for postcodes in the Latrobe Valley
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Figure 14 Regression plot showing the association between average annual VEECs generation rates and IRSAD
scores for postcodes in Moreland

2.3.6 Three postcode areas within each region with the lowest IER and IRSAD
rankings and with the highest and lowest overall VEECs generation rates

In keeping with the main aim of the study, to identify VEU clusters, in Table 10 and Table 12 the

postcode areasd® average annual VEECs generation rates
side by side to identify the three postcode areas within each region with the lowest IER and IRSAD

rankings and with the highest and lowest overall VEECs generation rates.

Table 10 and Table 11 present the results for the Latrobe Valley. With regards to IER rankings, in the
Latrobe Valley three postcode areas had the lowest ranking of Q1. Of these three, the postcode area
3840 (Driffield) presented the lowest overall VEECs generation rate, followed by 3842 (Churchill). The
postcode area of 3825 (Hernes Oak) was revealed as the IER Q1 ranked area with the highest overall
VEECs generation rate.

With regards to IRSAD rankings, in the Latrobe Valley four postcode areas had the lowest ranking of
Q1. Of these four, the postcode area 3840 (Driffield) presented the lowest overall VEECs generation
rate, followed by 3833 (Icy Creek). The postcode area of 3825 (Hernes Oak) was revealed as the

IRSAD Q1 ranked area with the highest overall VEECs generation rate, followed by 3842 (Churchill).

In the Latrobe Valley, the two postcodes with the highest IER ranking of Q5 were also the two areas
with the highest annual VEECs generation rates, namely 3822 (Darnum) and 3821 (Buln Buln). The
postcode area 3835 (Thorpdale) also presented a high VEECs generation rate and a relatively high
IER quintile of Q4. The three postcode areas with the highest IRSAD ranking of Q4 in the Latrobe
Valley were also areas with relatively high VEECs generation rates, namely 3822 (Darnum), 3960
(Gunyah) and 3821 (Buln Buln).
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average annual |IER Quintile IRSAD Quintil
PostcodesSuburb VEECs per 100HI(Census 201: (Census 2011
3840 Driffield 176 Q1 Q1
3825Hernes Oak 217 Q1 Q1
3842 Churchill 201 Q1 Q1
3833Icy Creek 198 Q2 Q1
3844 Callignee 186 Q3 Q3
3818 Athlone 192 Q3 Q3
3824 Trafalgar 203 Q3 Q3
3820 Warragul 208 Q3 Q3
3870Boolarra 231 Q3 Q3
3960 Gunyah 284 Q3 Q3
3816 Longwarry 167 Q4 Q2
3981 Heath Hill 186 Q4 Q2
3869 Jumbuk 200 Q4 Q3
3871Allambee Reserve 216 Q4 Q3
3856 Toongabbie 223 Q4 Q3
3823 Yarragon 236 Q4 Q3
3988 Poowong East 256 Q4 Q3
3831 Neerim South 257 Q4 Q4
3835 Thorpdale 266 Q4 Q3
3821 Buln Buln 282 Q5 Q4
3822 Darnum 305 Q5 Q4

Table 10 Annual VEECSs generation rates, IER and IRSAD quintiles for postcode areas in the Latrobe Valley,
sorted by IER rankings

average annual |ER Quintile IRSAD Quintil

PostcodesSuburb VEECSs per 100HI (Census 201’ (Census 2011
3840 Driffield 176 Q1 Q1
3825Hernes Oak 217 Q1 Q1
3833Icy Creek 198 Q2 Q1
3842 Churchill 201 Q1 Q1
3816 Longwarry 167 Q4 Q2
3981 Heath Hill 186 Q4 Q2
3844 Callignee 186 Q3 Q3
3818 Athlone 192 Q3 Q3
3869 Jumbuk 200 Q4 Q3
3824 Trafalgar 203 Q3 Q3
3820 Warragul 208 Q3 Q3
3871Allambee Reserve 216 Q4 Q3
3856 Toongabbie 223 Q4 Q3
3870Boolarra 231 Q3 Q3
3823 Yarragon 236 Q4 Q3
3988 Poowong East 256 Q4 Q3
3835 Thorpdale 266 Q4 Q3
3960 Gunyah 284 Q3 Q3
3831 Neerim South 257 Q4 Q4
3821 Buln Buln 282 Q5 Q4
3822 Darnum 305 Q5 Q4

Table 11 Annual VEECs generation rates, IER and IRSAD quintiles for postcode areas in the Latrobe Valley,
sorted by IRSAD rankings
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Table 12 and Table 13 present the results for Moreland. With regards to IER rankings, in Moreland
there were four postcode areas with the lowest ranking of Q1. Of these four, the postcode area 3056
(Brunswick) presented the lowest overall VEECs generation rate, followed by 3065 (Brunswick West).
The postcode area of 3060 (Fawkner) was revealed as the IER Q1 ranked area with the highest
overall VEECs generation rate, followed by 3046 (Glenroy).

With regards to IRSAD rankings, in Moreland, only one postcode 3060 (Fawkner) had the lowest
ranking of Q1. This postcode area presented the second highest overall VEECs generation rate for
Moreland. There was also only one postcode 3046 (Glenroy) with the second lowest ranking of Q2.
This postcode area presented the highest overall VEECs generation rate for Moreland.

In Moreland, the highest IER quintile was the medium rank of Q3. The two postcode areas of 3043
(Gowanbrae) and 3044 (Pascoe Vale) presented high and medium overall VEECS generation rates.
The two IRSAD Q5 rated postcode areas of 3057 (Brunswick East) and 3068 (Fitzroy North)
presented relatively low VEECs generation rates.

average annual |ER Quintile IRSAD Quintile

PostcodesSuburb VEECs per 100HI (Census 2011 (Census 2011)

3046 Glenroy 175 Q1 Q2

3055 Brunswick West 118 Q1 Q4

3056 Brunswick 112 Q1 Q4

3060 Fawkner 214 Q1 Q1

3057 Brunswick East 81 Q2 Q5

3058 Coburg 156 Q2 Q3

3068 Fitzroy North 111 Q2 Q5

3043 Gowanbrae 219 Q3 Q3

3044 Pascoe Vale 165 Q3 Q4
Table 12 Annual VEECs generation rates, IER and IRSAD quintiles for postcode areas in Moreland sorted by IER
rankings

average annual |IER Quintile  IRSAD Quintile

PostcodesSuburb VEECSs per 100HI (Census 2011  (Census 2011)

3060 Fawkner 214 Q1 Q1

3046 Glenroy 175 Q1 Q2

3043 Gowanbrae 219 Q3 Q3

3058 Coburg 156 Q2 Q3

3044 Pascoe Vale 165 Q3 Q4

3055 Brunswick West 118 Q1 Q4

3056 Brunswick 112 Q1 Q4

3057 Brunswick East 81 Q2 Q5

3068 Fitzroy North 111 Q2 Q5

Table 13 Annual VEECs generation rates, IER and IRSAD quintiles for postcode areas in Moreland sorted by
IRSAD rankings

Table 14 and Table 15 present summaries of the distribution of overall VEECs generation rates and

SEIFA rankings for postcode areas for the two locations. The postcode areas of 3825 (Hernes Oaks)
for the Latrobe Valley and 3060 (Fawkner) for Moreland presented themselves as VEU clusters with

equity implications and possible case study areas for a possible future study.
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Low VEECs generation High VEECs generation
Low IER 3840 Driffield 3060 Fawkner
3842 Churchill 3046 Glenroy
3056 Brunswick 3825 Hernes Oaks
High IER 3043 Gowanbrae 3821 Buln Buln
3822 Darnum

Table 14 Summary of low and high IER rankings and high and low overall VEECs generation rates

Low VEECs generation High VEECs generation
Low IRSAD 3840 Driffield 3060 Fawkner
3842 Churchill 382 Hernes Oaks
High IRSAD 3057 Brunswick East 3831 Neerim South
3068 Fitzroy North 3821 Buln Buln
3822 Darnum

Table 15 Summary of low and high IRSAD rankings and high and low overall VEECs generation rates

2.4 Distribution of the trends in the annual VEECs
generation rate over the course of the VEU program
scheme

The second analysis of VEECs generation intensity explored the trends in the annual VEECs
generation rates in the Latrobe Valley and Morelandt o i d exanples ofnastent intensive low
carbon retrofit activityd .  As i 8.3, idtensity was again defined as the VECCs generation rate
per 100 households.

The procedures were as follows:

1 Using the VEU program administrative postcode data set covering the period from 1 January
2009 to 30 June 2017, identification of the number of VEECs generated in each postcode
area during every financial year from 1 July to 30 June. As the VEU program started on 1
January 2009, the first period covered only six months until 30 June 2009.

1 Using the number of dwellings/households as determined in the Censuses 2006, 2011 and
2016, interpolation of the number of dwellings for every year and extrapolating the number of
dwellings/households for the financial year 2016/2017 in each postcode area.

1 Calculation of the normalised number of the annual VEECs generated as the quotient of the
annual number of generated VEECs and the number of dwellings/households for every
individual financial year times 100.

St b SnOA0E O & asamel ] ARB%%E BT A KAEIGD & IEEE AU A LS 1
Oumh | QWREETTTRT ARBx AT TABIOE® & MEAR AE @ |

Equation 2 Calculation of annual VEECs generation rate

1 Calculation of the trendline for each postcode by using the trend functions in the software
Excel. The first six-months period of the VEU program was disregarded so that all time units
reflected one financial year. The trends for the next two financial year periods were forecasted
for better legibility of the graphs.
f Calcul ation of the gradient of each postcodeds
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1 Investigation of the association between trends in annual VEECs generation rates and
changes in IER scores from the Censuses 2006 to 2011 through linear regression using the
statistical software IBM SPSS 24.

1 Investigation of the association between trends in annual VEECs generation rates and
changes in IRSAD scores from the Censuses 2006 to 2011 through linear regression using
the statistical software IBM SPSS 24.

1 Identification of the three postcode areas within each region with the lowest IER and IRSAD
rankings and with the highest and lowest annual VEECs generation trends.

2.4.1 Results summary

The time series of the annual VEECs generation rates were characterised by large fluctuations in all
postcode areas and regions. As a consequence, trendlines had a very poor fit, which compromised
the reliability of the trend gradients. The analysis was further limited by incongruence of the time
series of the two variables of annual VEECs generation rate (June 2009 to June 2017) and the
change in SEIFA scores (August 2006 to August 2011) and uncertainty about the changes in
population. As a consequence, this criterion was excluded in the selection of postcode areas best
suited for interviews in a possible future study.

2.4.2 General results on annual VEECs generation trends

Figure 15 presents the normalised annual VEECs generation rates for the two regions and the
respective trendlines. The normalised annual VEECs generation rates, represented by the solid lines,
display large fluctuations over the years with a peak in both regions in the financial year 2012/2013
and smaller peaks in the financial years 2009/2010 and 2015/2016. Low points were reached during
the financial year 2010/2011 and during the last financial year 2016/2017. Over almost the whole
course of the program, more VEECs were generated annually in the Latrobe Valley than in Moreland,
as the blue line representing the annual VEECs generation rates for the Latrobe Valley sits above the
orange line representing Moreland for almost all time periods.

The trendlines, represented by the dotted lines, exhibit negative trends indicating a decrease in
VEECs generation intensity in both regions. The negative trend is more pronounced in the Latrobe
Valley (gradient = -20 VEECs/year) than in Moreland ((gradient = -8 VEECs/year) (Figure 16).
However, the results have to be interpreted with caution, as the R? values are very low, which means
that the trendlines explain the variances in the VEECs generation poorly, that is only 12 percent for
the Latrobe Valley and four per cent for Moreland.

Annual VEECS generation per 100 households from all activities by
locations for the financial years 2009/2010 to 2016/2017 with linear
trendlines
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Figure 15 Annual VEECS generation per 100 households from all activities by regions for the financial years
2009/2010 to 2016/2017 with linear trendlines
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Figure 16 Linear trendline gradients of normalised annual VEECs generation for both regions

Figure 17 and Figure 18 present the normalised VEECs generation rates disaggregated into the
eleven categories of VEU activities for the Latrobe Valley and Moreland respectively. The general
patterns of VEECs generation in the two regions show similarities. Lighting upgrades (Light) and
stand-by power controllers (SPC) dominate the VEECs generation. Lighting upgrades show two
distinct peaks while stand-by power controllers adoption represented one peak. By contrast, the
VEECs generation from water heating system upgrades in the Latrobe Valley shows a constant trend,
but is hardly discernible in Moreland.
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Figure 17 Annual VEECs generation per 100 households by categories - Latrobe Valley
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Figure 18 Annual VEECs generation per 100 households by categories - Moreland

2.4.3 VEECs generation trends by postcode

Figure 19 presents the normalised annual VEECs generation rates for all postcode areas in the
Latrobe Valley with linear trendlines. The normalised annual VEECs generation rates, represented by
the solid lines, display large fluctuations over the years with the most prominent peak in all postcodes
in the financial year 2012/2013 and a consistent second peak in the financial year of 2015/2016. A
consistent low point across all postcodes was reached during the financial year 2014/2015.
Interesting is the inconsistency in VEECs generation during the financial year 2010/2011. The
diagram indicates a peak in VEECs generation for the two postcodes of 3821 (Buln Buln) and 3816
(Longwarry), which had a relative low rate in the financial year 2009/2010, and a trough for others,
such as 3833 (lcy Creek), which did not have a high rate in the financial year 2009/2010. In addition,
the extraordinary increase in VEECs generation in 3960 (Gunyah) during the last financial year
2016/2017 deserves investigation.

Figure 20 presents the normalised annual VEECs generation rates for all postcode areas in Moreland
with linear trendlines. As seen in the analysis for the Latrobe Valley, the normalised annual VEECs
generation rates, represented by the solid lines, display large fluctuations over the years with the most
prominent peak in most postcodes in the financial year 2012/2013 with earlier peaks in the preceding
financial year revealed for the postcode areas 3060 (Fawkner) and 3046 (Glenroy). The second peak
is distributed among the postcodes in the financial years of 2014/2015 and 2015/2016. A well-defined
and consistent low point across all postcodes was reached during the financial year 2010/2011.
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Annual VEECs generation per 100 households from all activities by locations for the financial years 2009/2010 to
2016/2017- all postcode areas in the Latrobe Valley with linear trendlines
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Figure 19 Annual VEECs generation per 100 households from all activities by locations for the financial years 2009/2010 to 2016/2017 - all postcode areas in the Latrobe
Valley with linear trendlines
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Annual VEECs generation per 100 households from all activities by locations for the financial years 2009/2010 to
2016/2017- all postcode areas in Moreland
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Figure 20 Annual VEECs generation per 100 households from all activities by locations for the financial years 2009/2010 to 2016/2017 - all postcode areas in the Latrobe
Valley with linear trendlines
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2.4.1 Three postcode areas with highest and lowest increases in annual VEECs
generation rates
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Figure 21 depicts the trendlines for all 21 postcode areas in the Latrobe Valley. Most lines exhibit a
negative trend. The strongest negative trends were revealed for the postcode areas of 3816

(Longwarry; -36 VEECS), 3842 (Churchill; -29 VEECs) and 3840 (Driffield; -27 VEECs) (Figure 22 and

Figure 24). However, the fit of the trendlines was poor, ranging between 20 per cent and 42 per cent.
The three positive trends were found for the postcode areas 3833 (Icy Creek; 9 VEECS), 3856
(Toongabbie; 8 VEECs) and 3835 (Thorpdale; 7 VEECS) (Figure 23 and Figure 24). However, the
trends explained a maximum of 1.5 per cent of the variance in the data, which throws into doubt the
usefulness of the trend calculations.

Trendlines of normalised annual VEECs generation in the Latrobe Valley

8 with forecasting to the financial year 2018/2019
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Figure 21 Trendlines of normalised annual VEECs generation in the Latrobe Valley with forecasting to the

financial year 2018/2019
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Annual VEECs generation per 100 households from all activities
locations for the financial years 2009/2010 to 2016/20B/postcode
areas in the Latrobe Valley with the most negative trends
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Figure 22 Annual VEECs generation per 100 households from all activities by locations for the financial years
2009/2010 to 2016/2017 - 3 postcode areas in the Latrobe Valley with the most negative trends

Annual VEECs generation per 100 households from all activities by
locations for the financial years 2009/2010 to 2016/20B/postcode
areas in the Latrobe Valley with the most positive trends
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Figure 23 Annual VEECs generation per 100 households from all activities by locations for the financial years
2009/2010 to 2016/2017 - 3 postcode areas in the Latrobe Valley with the most positive trends



































































































































































