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Executive summary

The Sustainability Research Centre at the University of the Sunshine Coast has ptieigasgubrtfor the Climate Change
Adaptation for Natural Resource Management in East Coast Australia piujeletd K N2 dzZ3K G KS / 2YY2y gS| €
Natural Resource Management Clim&bangdmpactsand AdaptationResearclGrantsProgram.

The repot outlines an approach to assess see@mnomic vulnerability to the impacts of climate change in the East Coast
Cluster of natural resource management regions (NRMRSs) in Australia. The initial results of this assessment are presented in
brochures, whih should be read in conjunction with this report.

Fitzroy Natural Resource Management Region: Grazing Sector

Burnett-Mary Natural Resource Management Region: Horticultural Sector

South East Queensland Natural Resource Management Region: Horticultual Sect
Northern Rivers Natural Resource Management Region: Grazing Sector
Hunter-Central Rivers Resource Management Region: Grazing Sector
HawkesburyNepean Natural Resource Management Region: Horticultural Sector

o gk R

The assessment focuses upon the agricultueatar becaus of its direct reliance onatural resourceg resource dependency

a characteristic that has been associated with increased sensitivity to climate changesrapdanvironmental degradation
(Marshall et al. 2007). It is focused further dgnsideration of the social (number of persons employed) and economic (gross
value of agricultural commaodities produced) significance of agriculturaksutors defined by Australian Bureau of Statistics
Industry Classifications. This process resulthénhorticultural sector being assessed in BurAdtry, South East Queensland
and HawkesbumNepean; and the grazing sector being assessed in Fitzroy, Northern Rivers andGanital Rivers.

This method for assessing sogiconomic vulnerability uses@Y dzf G ALX S f AySa 2F SOARSyOSQ | L
distribution of variables known to be associated with vulnerability are mapped, but remain disaggregated, againghevhich
spatial distribution of eachgricultural sector can also be mapped.

Hve variablesreincluded in this assessmerithey were selected for two reasons. Firstytheereidentified following a review

of research that investigated vulnerability to the impacts of climate change, broadly defined, and other environmentatstress
in Queensland and New South Wal8scond, suitable indicators could be complied from freely available, national data sets
(2011 Census of Population and Housing and the Agricultural Censud 20id@aning the assessment can be conductgdin
following the release of data from future censusesh minimal resourcesThe five variableand the indicators used are

Significance of agriculture: Percentage of the labour force employed in agriculture

Age of the workforce and owner managers: Percentage ofwbekforce/owner managers aged 65 years and over

DS23IN) LIKAO NBY2GSySaay ! dzadNF ALY . dzNBldz 2F {{dFGdAaidroa
SocieS 02y 2YAO [ R@GFydl3SkRAAFRGIY (Gl 3SY | dza (-etbnbriid AdvantadeNadsd: dz 2
Disadvantag

5. Economic diversity: Hachman Index

AP wbNPR

Preliminary maps of each indicator for Burnétary are presented in Appendix 2. The final maps for each NRMR will be
provided at the completion of the socieconomic vulnerability assessment component of the projedécember 2014.

It is important to note that this is a tedown assessment using secondary data sets. Thus, it is strongly recommended that the
results be read and interpretedlongsidein-depth knowledge of specific local circumstances. Neverthelessebults provide a
starting point by highlighting areas for further investigation.

Sustainability Research Centre 2014 I
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About this Report

This report providesletails of the approach used to assasgiceconomic vulnerability to climate change impacts for s
natural resource managemenggions on the east coast of Australia. It is part of a wider project entitled
ClimateChangeAdaptationfor Natural Resourc&lanagementin EastCoastAustraliafunded through the Commonwealth
D2OBSNYYSyGQa bl (dzNI f w ShshgiNiadGsana AdgptafioSRES s diGrantsPkoyranii $his project
will increase the capacity for adaptation to climate change by enhancing knowledge and skills, and estédtighérg
collaborations.

Disclaimer: While every attempt has been madesource data from reliable sources, the data and/or any associated analys
commentary should be viewed as general in nature. The Sustainability Research Centre, University of the Sunshine Co¢
not warrant the accuracy of the information contaith within and accepts no liability for any loss or damage that may be

sufferedas a result of reliance on this information, whether or not there has been any error, omission or negligenge on
behalf
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Abbreviations

ABS  Australian Bureau of Statistics

ASGS Australian Statistical Geography Standard
ASGC Australian Statistical Geography Classification
ARIA+ Accessibility/Remoteness Index of Australia
CPH  Census of Population and Housing

CMA  Catchment Management Authority

GIS Geographic Information System

IPCC Intergovernmental Panel on Climate Change
IRSAD Index of Relative SociBconomic Advantage & Disadvage
LLS Local Land Services

NRMR Natural Resource Management Region

NSW New South Wales

QLD  Queensland

SA1 Statistical Area 1

SA2 Statistical Area 2

SA4  Statistical Area 4

VACP Value of Agricultural Commaodities Produced
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Introduction

This report has been produced as part of the Climate Change Adaptation for Natural Resource Management in East Coast
Australia project. Specifically, it details the approach used for altyn assessment gfotential sociceconomic vulnerability

to climatechange impacts across the East Coast Cluster of natural resource management regions (NRMRs). It should be read |
conjunction with the six brochures that accompany this report which are the initial results from the assessment. A brashure h
been preparedor one agricultural sector in each of the six NRMRs for which agriculture is socially and economically significant

The approach outlined in this report providestarting point for assessing and addressing seionomic vulnerability to the
impacts ofclimate changeThe report and the brochures should be read and interpreted alongsinte indepth knowledge of
specificlocal conditions and circumstances.

Geographic Extent

SiXNRMR®nN the east coast of Australia delineate the geographical afélae East Coast Cluster for which the assessment
process outlined in this report has been prepar@gtieNRMRsare defined according to those that were established via a range
of CommonwealtkState agreements for the delivery of communiigsed natural resaice managemenin Australia

The three natural resource management areas in Queendi@h®are:

1. FitzroyBasin Association
2. BurnettMary Regional Group
3. South East Queenslar@@htchments

Thethree natural resource management regiorcafchment managemerdauthorities CMAs)n New South Wale§NSWare:

1. Northern River€atchment Management Authority
2. HunterCentral River€atchment Management Authority
3. HawkesburyNepeanCatchment Management Authority

In Januar2014, the NSW CMAwerereplaced by Local Lar&ervices (LLSs). To date, however, the availability of dieteard
to this report islimited to the CMA boundaries. Thus, the approach has been developed using the original boundaries for the
East Coast Cluster.

Report Structure

This report is organiseidto four main sections. The first section defines vulnerability to climate change impacts and presents
the methods used to focus the assessment upon one agricultural subsector in each NRMR. In Section Two, the indicators usec
assess potential socieconomic vulnerability are identified and their relevance briefly discussed. Section Three outlines the
2OSNI tf FaaSaavySyd | LIINRIFOKE o0Said RSAaONAOGSR | a WYdsusedL) S
in the assessment aiidentified, as well as the implications and issues associated with aligning Australian Bureau of Statistics
(ABS) data from two national data sets: the 2011 Census of Population and Housing and thé 2@tig¢ultural Census.

. Prior to the commencement of tii@imate Change Adaptation for Natural Resource Management in East Coast Australia Byajeely Metropolitan CMA

was merged with Hawkesbuiyepean CMAn this assessment, HawkesbiNgpean and Sydney Metropolitan CMAs are treated separately for two reasons.
First, the data available are organised according to the NRMR boundaries in hediaté of collection (i.e., 2011 for the Census of Population and Housing and
201011 for the Agricultural Census). Second, the approach focuses upon the agricultural sector which is not socially orligcsigaifizant within the Sydney
Metropolitan CMA.. In theory, data from Sydney Metro and Hawkesblagean may be mergeth practice, though, the highly concentrated nature of the
population in Sydney Metro significantly increases the time required for data compilation, but would have negligiti@intipa final results because of the

very small contribution made by the agricultural sectoetoployment andhe value of agricultural commdtes produced in Sydney Metro.

Sustainability Research Centre 2014 1
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Assessment Approach

There § a wide range of vulnerability assessment approaches reported in the academic and grey literatures. These approaches
range from quantitative assessments resulting in composite indices to qualitative assessments that are based entirely upon in
depth information from local stakeholders and/or expert opinidrhe approach used in this assessment is best described as
WydzZ GALIES tAYySa 2F SOARSYOSQd . S¥F2NB RSOFATAYI (Kandthd LILIN.
proceduredor focusing the study upon the agricultural sector are outlined.

Vulnerability

Vulnerability, according to the Intergovernmental Panel on Climate Change (IPCC), is a function of a
4230SYQakO2YYdzyAlle QakAyRdza (i NB Q& , thelf adfosiateN Bensilivaty tdi thoSe imipctsladdli &
their capacity to be able respond to and cope with those impacts. The definition of vulnerability provided.irt the/ Qa Y 2 & (

recent assessment i€ Fifth Assessment) is

GThe propensity or predispositicto be adversely affected. Vulnerability encompasses a variety of concepts including
sensitivity or susceptibility to harm and lack of capacity to cope and aqayiergovernmental Panel on Climate Changg
2014, glossary, p. 28)

The components of vulnerabilityexposure, sensitivity and adaptive capagjtyan be depicted in the following way (Figure 1)

Exposure Sensitivity

Adaptive
Capacity
| |

Potential Impact

Vulnerability

Figurel: Components of vulnerabilityAllen Consulting, 2005; see also Preston et al., 2008)

¢KS Lt/ / RSTAySa SELIRadNB &4 aGKS LINBaSyOS 2F LIS2L) Sg A
infrastructurS = 2 NJ SO2y2YA 0 a20AFt X 2NJ Odzt G dzNJ (Intetgdvar@riertal Fagel onJt | OS
Climate Change, 2014, glossary, p- B2jch a efinition raises the question:xposed to what? In the context of climate change
impacts, thé has typically been interpreted as the range of biophysical procepsesis to the systeftommunity/industry of

interest. That is, changes in the climate system such as increased temperatures, greater variability in rainfall orrchiamges i
frequencyintensity of tropical cyclones.

' RILJGA DS OF LI OAdGe Aa aGKS FoAfAdGe 2F aeadsSvyazr Ayadreddziaiz
FR@GFyGF3IS 2F 2L1LJLJ2 NI dzy A G A S@nerg@eddmergal Peieioh Rligideige, 2004 ylossary, gzR)y O S
From a socigeconomic perspective, there is a strong body of literature that explores the determinants of adaptive capacity.

Sustainability Research Centre 2014 2



3 University of the
: Sunshine Coast

Sustainability Research Centre: Transforming Regions

{SyaAridrgdrie A& aGKS RSINBS (2 6KAOK | &g bylndte wanabillylalS OA S a
change. The effect may be direct (e.g., a change in crop yield in response to a change in the mean, range, or variability of
temperature) or indirect (e.g., damages caused by an increase in the frequency of coastal floodingee S @St NA a S0 §
(Intergovernmental Panel on Climate Change, 2014, glossary,.gn2gntrast to adaptive capacity, measuring sesgonomic
sensitivity to the impacts of climate change has received less specific treatment in the research litdDadavang on recent
Australian work, in this assessment sensitivity to the impacts of climate change is interpreted as the degree to whith a give
system is reliant upon natural resourcesesource dependencgMarshall, 2011; Marshall, Gordon, & Ash, 20¥arshall,
2014;Marshall, Stokes, Webb, Marshall, & Lankester, 2014)

GThe sensitivity of resoureasers to climate change is determined to a large extent by how dependent they are on a
climate-sensitive natural resource. The more dependent peoplecsra natural resource, the more sensitive they are t
changes in condition or access to the resodr@darshall et al., 2014, p. 88)

Using resource dependency as a point of departure, the remainder of this assessment focuses upon the agsectibural
0SO0FdzaS 2F (KS &aSO0d2NINna Of SI NdoweyeRtheRsimpldiariithatatbdcdnomic@&ivitidsyarey | G
not equally important in all places and the large aspanned bythe East Coast Clusteneans a more focused approaish

required. That is, theominantagricultural subsectorsin each NRMR need to be identified.

Selection of Agricultural Stgectors

One way in which the agricultural sglectors most relevant to each NRMRwybe identified is by consideration of the sakc

and economic significance of each ssdxtor. Social and economic significance of each agricultural subsector was considered
through the number of residents employed in eaglb-sector and the contribution of eacdub-sector to the gross value of
agrialtural commodities produced (VACP) in each NlRMhesadata are presented in Tables 2 an¢h@xt page).

I LINPOS&a 2F Wyl (dzNI f o6 NBI | & Qseétdrssmosizo&aiy afidcofafally Kidgnikicark iti eadhK S
NRMR In the cas®f social significance (employment data), the natural break sussectors in which 1,000 residents or more
were employed. In the case of economic significance, the natural break was sectors that contributed at least $100 thilion of
grossVACP In Rbles 2 and 3 (next page), the data in bold identifies the sectors of significance in each region. In six of the
NRMRs, the data exceed these natural breaks in at least one agricultursdstds. The exception is Sydney Mgioditan CMA

This is unsurpsing because this region encompasses the Sydney metropolitan area. However, agricultural activity occurs in
{@RySeQa dzNBly FNAY3ASI | NBI NepéakCMA GiveiIhe |G shdialdani®ddnomit sigkificghcel |
of agriculture to Sydneletro CMA this assessment focuses upon the six other NRMRs.

Despite the different ABS classifications used to organise the industry of employment and VACP data, the classificagons can
organised into four broadalthough not mutually exclusivagrialtural sectorgTable ).

Tablel: Organisation of ABS industry of employment and VACP classifications into four broad agricultural sectors

Employment data classifications VACP data classifications
Horticulture 1. Nursery &Floriculture Production 1. Nurseries/Cut lewers/Turf
2. Fruit & Tree Nut Growing 2. Fruit (includes tree nuts)
3. Mushroom & Vegetable Growing 3. Vegetables for Human Consumption
Grazing 1. Sheep, Beef Cattle & Grain Farming 1. Livestock Slaughteringsd other Disposals
2. Dairy Farming 2. Livestock Products
Cropping 1. Other Crop Growing 1. Broadacre Crops
Other agriculture 1. Poultry Farming
2. Deer Farming
3. Other Livestock Farming

Sustainability Research Centre 2014 3



Table2: The number of persons employed in thgricultural sectors across the NR® in the East Coast Cluster

ABS Industry Classification Fitzroy Burnett-Mary South East Northern Rivers Huntelr-CentraI Hawkesbury Sydney Metro
Queensland Rivers Nepean

Nursery & Floriculture 90 203 997 278 286 714 244

Production

Mushroom & Vegetable 51 1,055 1,957 542 199 1,398 452

Growing

Fruit & Tree Nut Growing 221 1,591 1,804 1,823 306 272 128

Sheep, Beef Cattle & Grain 4,446 2,696 2,653 4271 2,306 1,128 569

Farming

Dairy Cattle Farming 41 449 561 663 617 207 107

Other Crop Growing 219 1,001 453 487 65 22 30

Poultry Farming 20 31 675 121 417 620 129

Deer Farming 0 0 0 0 0 0 0

Other Livestock Farming 57 298 541 249 818 411 135

Agriculture (not further 132 440 623 435 230 368 168

defined)

Source2011Census of Population & Housirngable generated using ABS Table Builder
NOTE: Numbers in bold show thaaéy»sectors in which 1,000 persons or more are employed.

Table3: The value of agricultural commodities produced (VACP) actbesNRMRs in the East Coast Cluster

o Fitzroy Burnett-Mary South East Northern Rivers Hunte_r—CentraI Hawkesbury Sydney Metro

ABS Classification Queensland Rivers Nepean

($m) ($m) ($m) ($m) ($m) ($m) ($m)
Fruit 27.8 196.4 129.7 167.4 10.7 16.10 1.5
Nurseries/Cut 8.5 39.7 184.9 62.3 33.8 158.5 *
Flowers/Turf
Vegetables for Human 9.4 305.3 340.9 51.4 10.9 164.9 5.4
Consumption
Livestock Slaughterings 682.6 330.5 422.3 3745 336.5 335.0 4.3
Livestock Products 9.5 69.4 78.1 127.8 144.0 100.5 *
Broadacre Crops 259.7 154.6 42.1 83.5 34.9 10.2 *

Source: Agricultural Census 2610(Australian Bureau of Statistics, 2012b)
NOTE: Numbers in bold show thaaéyrsectors that contribute $100 million or more to the gross value of agricultural commodities produced.
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Three of the broad I NJ& Odzf (1 dzNJF f aSOG2NE ARSY (A TFA Sdtlinkd/abovdoobbtiSsoaiml avidS (i { |
economic significancie at least one NRMR: horticulture, grazing and cropping. The results of this process are shown in Table 4.

Table4: Agricultural subsectors most significant in each of tiédRMRs

Horticulture Grazing* Cropping
Fitzroy \% \%
Burnett-Mary \% \% \%
South East Queensland \%
Northern Rivers \% \%
Hunter-Central Rivers \Y
HawkesburyNepean \%

* TheVACP data for thgrazing sectois compiled fromt A @S a i 2 Ol yaR | 2AKIININBR yALF2 a grazingrelated A OK A y C
af I dAKGISNAYI&akRA&GLIRZAlIf &Y aLISOATAOLt & L2 dzgiading prodlcts, spedifisaly egys. TlhIsh & |
inspection of the data for eh NRMR in which gramj isidentified as significant reveals that livestock slaughterings/disposals and livestock
products associated with the grazing industry dominates VACP in four of the NRMRs. The exeegBonth East Queenslaraohd
HawkesburyNepean. Thus, grazingtinese regions is not shown in Table 4

The cropping sector is only significant in two NRMRs: Buivlaty and Fitzroy. Closer inspection of the VACP data revealed that
the majority of the cropping activity in Burneltlary involved sugar cane growiimgaking the BurnetMary cropping sector
qualitatively different from the cropping sector in Fitzroy that is characterized by a more diverse range of broadacra crops.
addition, the combined livestock/cropping classifications used by the ABS to repatrthleyment data make it difficult to
separate completely the grazing and cropping sectors. For these reasons, the cropping sector was removed from all further
analyses. However, focusing solely upon the horticultural andrggaectors captures at lead1% of the aricultural workforce
(Table % and 72% of the total gross value of agricultural production (Table 6) in each NRMR.

Table5: Percentage of persons employed in agriculture captured by focusing upon the grazing and Hntadisub-sectors

Grazing Horticulture Grazing + Horticulture
No.empioyed SRS No.employedJeSiBeres | %0110 persos ey
Fitzroy 4,487 85% 362 7% 92%
Burnett-Mary 3,145 41% 2,849 37% 78%
SEQ 3,214 31% 4,758 46% 7%
Northern Rivers 4,934 56% 2,643 30% 86%
HunterCentral Rivers 2,923 56% 791 15% 71%
HawkesburyNepean 1,335 26% 2,384 46% 2%

Source2011 Census of Population & Housing

Table6: Percentageof total gross value of agricultural commodities produced captured by focusing upon the grazing and horticultural
sectors

Grazing Horticulture Grazing + Horticulture

Gro(;sm \)/ACP % of \t/oAtzéI I:?ross Gro(;sm \)/ACP % of \t/oAteéI I:E,]ross % oftotal gross VACP
Fitzroy 692.1 67% 45.7 5% 72%
BurnettMary 399.9 36% 541.1 49% 85%
SEQ 500.4 41% 655.5 54% 95%
Northern Rivers 502.3 58% 2811 32% 90%
HunterCentral Rivers 480.5 84% 55.4 10% 94%
HawkesburyNepean 435.5 55% 339.5 43% 98%

SourceAgricultural Census 20111 (Australian Bureau of Statistics, 2012b)

Sustainability Research Centre 2014 5
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Due to resource constraints, only one sector in ell&MR could be assessed. In three of the NRMRs, gi@mitriputed to
more than 50% of both agricultural employment and VAEI®roy,Northern Rivers and HunteZentral Rivers)Grazing was
selected as theectorfor assessment ithese NRMRs.

The dominant sector in the other three NRMRs was not as clear. First, in the case of South East Quésnslatthreshold

was met for theeconomic significance of the horticultural sect@he horticultural sector employed the highest percentage of
the agricultural workforce, almost meeting the 50% threshfoldsocial significanc&6% of agricultural employmentyhusit

was chosen as thgector upon which to focuie South East Queensland. Secondhie case of Burnetiary, there was a 4%
difference between the social significancegofizing and horticulturgbut a 13% difference beten the economic significance

of the two sectorsThehorticultural sectoralmostmet the 50%threshold for theVACP, so was chosenthe sector upon which

to focus. Finally, in the case of HawkesbNigpean, the horticultural sector was selected because although the VACP of grazing
commodities exceeded th&80% threshold, as noted above the majority of the value of livestock slaughterings/disposals and
livestock products was not contributed by the grazing septarsejnstead the poultry sector contributed most of the value of
livestock slaughterings/dispats and livestock products. When the poultry and grazing sectors are separated, the poultry
industry also contributed 43% of the VACP, but only 12% of agricultural employment. Thus, the horticultural sector was also
selected for Hawkesburepean.

In sum the focus of assessment Fitzroy, Northern Rivers and Huri€entral Riverss the grazing industryand the
horticultural sectoiis the focus of assessmeint BurnettMary, South East Queensland and HawkesiNepean.

Now that the focus of the assessntdras been defined, suitable indicators need to be identified.

Indicators

A wide range of soal and economic indicators hbhsen used in assessments of vulnerability to the impacts of climate change.
The indicators included in this initial assessmentengglected for two reasons. First, they have been associated with

vulnerability to the impacts of climate changad/or environmental stressors (e.g., floods, droughtprevious research

conducted in New South Wales and Queensland, Australia. Secotathlsuiata that represented these variables is readily
available andcanbe meaningfully mapped using Geographic Information Systems software. These considerations resulted in the
identification of five key indicators against which the spatial distributbthe agricultural sectorsan be compared: 1)

Significance of agricultur®) Age of workforce and owner managers{z@ographic remoteness; 4) Soceiconomic
advantage/disadvantage; and 5) Economic diversity.

Significance of Agriculture

Sensitivity tathe impacts of climate changsn be characterised as resource dependegrshall, 2011; Marshall et al., 2014)
Marshall (2011, p. 1103 SFAy Sa NB &2 dzNDOS RSLISYyRSyOé |a aiKS ylI GdzNB | yR
changes in resouroeondition or access as a result of climate change, environmental degradation, or changes in regulatory
L2fAOEéD tdzi FY20KSNJ gl &3 AYRADGARdAzZ a4 6K2 |NB Y2NB RSLISy
climate.

Australian researchers who have operationalised the concept of resource dependency to explore vulnerability to climate chang
suggest that there are social, economic and environmental dimensions to resource depefidanslyall, Fenton, Marshall, &
Sutton,2007) The studies conducted by Marshall and her colleagues use primary data collection techniques, specifically self
report questionnaires administered at the individual level, to measure the relevant dimensions. For example, the social
dimensions of red dzZNOS RSLISY RSy O& ¢SNBE YSI &dzZNBER o6& FalAy3a NBaLRYyRS
formal/informal networks; environmental dimensions were measured by generating responses to questions about
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environmental attitudes and practices; andey 2 YA O RAYSyaizya 6SNB YSI adz2NBR KNP dz
to business (economic or lifestyle motives) and their financial st@fiasshall, 2011)

However, comparable indicators are absent from secondary data sets upon which ameasgessthe NRMR level might be
based. In the previous section, the association between resource dependence and potential sensitivity to climate change
impacts was used to focus the assessment upon agricultural sectors in the NRMRs. It is also of nele¢harassessment
process at the individual NRM&vel. That is, communities/safegions that are more dependent upon economic sectors that
are highly resource dependent may be more vulnerable to downturns in those sectors than communities that are more
dependent upon economic sectors that are less dependent upon natural resources.

This logic can be assessed by consideration of the social and/or economic significance of highly resource dependent economic
sectorsg agricultureg at the subregional level. &ial significance of agriculture can be measured using the percentage of the
labour force employed in agriculture, and the economic significance of agriculture can be measured using the percentage of
gross regional product generated by agricultural atstivOwing to the difficulties of generating a reliable estimate of gross

regional product at the NRMR level, only the percentage of the labour force employed in agriculture is being used ggthis sta

of the assessment.

Age of Workforce and Owner Managers

Age is one of the most common so@oonomic variables to be associated with vulnerability to climate change imJdus.
underlying logic between this association is that older populations can be 1) more sensitive to negative health impatiseof cl
variability, such as increased temperatur@sneckova, Beggs, & Jacobson, 2@ha) 2) have reduced adaptive capacity to be
able to cope with shocks and/stressorgSolangaarachchi, Griffin, & Doherty, 2012)

Howeverthere is an emerging research literature that suggests the relationship between age and vulnerability is not
straightforward.Clemens, Berry, McDermott, and Harper (20E¢)orted on asurveyof 6,104 Queensland residents after the
flood and cyclone evenisf 201311. The resultsevealed that adults of working age were more likely to report exposure to
property damage, reduced incomes and adverse emotional imghats nonworking age adultsThe researchers of this study
suggested that this is because t® of working age have a greater likelihood of being employed, owning ingoatkicing
property and having dependent childreBimilarly, iran agricultural contextiesearchers identiéd that both older and
youngeraged cattle producers can demonstratienilarly low levels of vulnerability to climate change impacts because of other
intervening factors e.g., strength of industry networks and willingness to make chahges, the complex ways in which age
interacts with socieeconomic vulnerability mearthat age alone is not a particularly strong indicatdtarshall et al., 2014Age
data is easily accessible though, so it is used here as one line of evidence to be combined with the results from the other
indicators.

In the context of the currentassa@sY Sy 102 dzy RSNAR G YRAY3a GKS F3S LINRPFAES 2F (K.
for understanding their vulnerability to the impacts of climate change for two reasons. First, the average age of Australian
farmers has been steadily increagifor several decades (Productivity Commission, 2005). If this trend continues as expected,
the health effects of climatic changes more often experienced by older people might be more widely experienced throughout
the agricultural sector, inhibiting theadaptive capacity. Second, there are differences in the workforce age profiles between
individual agricultural sectors. For example, in the workforce of the Buivatty horticultural sector, the workforce of the fruit

and tree nut growing sector tends te older than the workforce of the vegetable growing sector. Understanding these sectoral
differences is pertinent to understanding where ingactor vulnerabilities might be revealed in regions with diverse agricultural
sectors.

In addition, the age pride of the relevant sectors is considered for two populations of the workforce: 1) the wider workforce
and 2) owner managers. The age profiles of both populations are pertinent to understanding theiesoea@mic vulnerability
because owner managers hadecisioamaking and/or ownership responsibilities within enterprises. Understanding the age
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profile of the wider workforce, however, is useful for assessing what may be the impact upon the wider community of a
downturn in the respective agricultural sect

Geographic Remoteness

Rural and regional areas are often characterised by higher levels of disadvantage than urban areas because of the interaction
between socieeconomic characteristics of the population and the characteristics of particular faaeday, 2014For

example, following the natural disasters in Queensland in 201,thigher proportions of people living in rural and remote areas
reported suffering adverse impacts when compared to people living in larger antems(Clemens et al., 2@8). Similarly, more
negative social impacts of drought seemed to be experienced in rural areas that had expedaededtion in the level of
servicesvhen compared to areas where service provision was more s{éldéon & WitneySoanes, 2008)

Thus,the logic here is that in general populations or economic sectors located further from urban centres may be more
vulnerable to the impacts of climate change than urlEsed populations or economic sectdrscause service provision is

often poorer. However vulnerability is likely to be mediated by other seelmnomic variables, so geographic remoteness as an
indicator should not be used in isolation. For example, although rural areas often have lowepfes@tgeconomic
advantage/disadvantage the sgia distribution is not likely to be uniform meaning two areas considered to be equally remote
but with different populationcharacteristics are also likely to hadiferent vulnerabilities.

SocieEconomic Advantage/Disadvantage

Socieeconomic advantge or disadvantage is a muléiceted concept. In general, thougigpulations with higher levels of
sociceconomic disadvantage may hawereased sensitivitio the impacts of; and reduced capacityp respond tog climatic

and environmental changeBor exampleA y  a G dzRé 2F GKS AYLI OGa 2 ¥11,CNthedretal., | Fi
(2013) reported that oa of the groups of people who were disproportionately likely to report exposure to damage and
emotional impacts were those who livéd sociceconomically disadvantaged areas.

Given the wide range of variables that can contribute to secgonomic advantage/disadvantage a number of indexes have
been developed that incorporateariables besides incomegommonly associated with soeamonomic
advantage/disadvantageéther variables includeducational attainment, skilled/unskilled occupations, rates of car ownership
and residential overcrowdinghlthough the interrelationships between these variables and their association with vulrigradil
the impacts of climate change are complexe tomposite nature of an index makesit easily accessible way in which spatial
variation ofa standardised measure ebciceconomic advantage/disadvantage may be explot¢owever, as noted by
Solangarachchj Griffin and Doherty (2012), these indexes to not capture all variables associated witlesosamic

vulnerability. Thus, socieconomic advantage/disadvantage is used here as another line of evidence to be combined with the
other indicators.

E®nomic Diversity

Economic diversity has been associated with vulnerability to the impacts of climate variability. In a study of the sactalamp
drought througlout the Murray-Darling Basiim Australig Alston and Witneysoanes (2008gported that neyative social

impacts tended to be experienced more acutely in areas that were almost entirely reliant upon agricultural sectors. The logic
here is that a more diverse economy provides a greater number and wider range of alternative employment oppsrifunitie
economic or environmental stressors adversely affect agricultate another way, a more diverse economy may contribute
toward reduced soci@conomic vulnerability.
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Multiple Lines of Evidence

CKAGRAMGEY LY 3aSaaYSyiliQ d3BaR Sy OISy (Ekileiablpoodd )Xhak iy, Gither hah producing an
individual scoref vulnerability computed fronthe range of indicatoréncluded the indicators used here are disaggregated to
enable them to be combined in the ways most suitedntdividual natural resource managers in their local contéktgure 2)

RESEARCH

Studies of vulnerability to | | > o INDICATORS
climate change 1. Significance of agriculture

2. Age of workforce and ownananagers
3. Geographic remoteness
DATA 4. Socieeconomic advantage/disadvantage
Secondary data sources | | > 5. Economic diversity
available for all NRMRs

Figure2: Approach used to assess potential so@oonomic vulnerability to the impacts of climate change

9F OK AYRAOF(G2NJ Oy 06S 02y aAiRS NBientiahalyetabiliydf seSorédub-regiodsiArRessy O S Q
where multiple lines of eédence intersect suggest higher levels of vulnerability than areas where fewer lines of evidence
intersect. No assumption (or direction) is given for the ways in which these variables are associated wiit@ooioic

vulnerability because vulnerabilitg revealed through the ways in which social and economic characteristics combine in
particular places at particular times. For example, in one context, older age can be associated with higher vulnerability, bu
others it can be associated with lower mafability because of intervening factors such as higher capacity to adapt to stressors.
Thus,thistopR2 6y X YdzZf GALX S fAySa 2F SJA Rofeyti@Socidetdhdme vulddcabiityitatiet A 3 K |
impacts of climate. Once identified thgh, local knowledge needs to be incorporated in order to determine what might be the
implications for specific sectors in particular localities.

Data Sourceand Statistical Geography

There are a wide range of secondary data sets compiled by numeroosiageat a range of scales (e.g., local government,
state-level and nationalevel) that may be used for vulnerability assessments. However, accessing multiple data sets from
multiple agencies and streamlining the data so that they can be meaningfullyicethincreases the complexity of any
assessment and can restrict use of the approach in the future if time and financial cesare not available

Akeyobjective of this assessment was to ensure that the approach would be easily replicable with Imgsouaces. Thus,
national data sets compiled by the Australian Bureau of Statistics (ABS) were selected as the dataspeuifieslly, the most
recent Australian Census of Population and Hougig§11¢ and the Agricultural Census 261Q. Althoughagricultural
statistics similar to those reported during a census year are released annually, the Agricultural Censlis\®@&@hosen in
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order to align with the date of the Census of Population and Housing data used and because agricultural statistieasus
years are available at smaller statistical geographies than the data available freoensus years (see next section). At this
stage of the assessment, no attempt has been made to generate time series data because this is made problehzatgeby ¢
to the underlying statistical geography framework used by the ABS that took effect in 2011 (see next section). It is further
complicated by a change made in 2006 to the sampling frame used for the Agricultural CEnstisese reasons, the current
assessmenapproachis limited togeneratingt  WHamMm ayl LJAK2 3G Qd

Statistical Geography

Another objective of this assessment is to be able to spatially represent potentiatasommmmic vulnerability to climate
change. A sedf maps represeting each indicator for each NRRregion will be produced during Phase Two of this project
(JuneNovember, 2014). Although spatial representation is not a focus of this report, selection of appropriate geographical
scales was wital consiceration in the development of the assessment approach.

The ABS provides data at a range of geographic scales, as well as the necessary files for use with Geographic Infaemation Sys
(GIS) softwardn 2011, the Australian Bureau of Statistics releasadva framework for the collection and dissemination of
geographically classified statistigshe Australian Statistical Geography Standard (ASGS). The ASGS replaced the previous
statistical geography Australian Standard Geographical Classification (ASBENASGS framework includes a series of ABS
Structures and a series of n#BS Structures that are approximated using regiom® the ABS Main Structur€igure3).

ABS Structures [Non - ABS Structures
These structures are defined by the ABS and remain in (SA) Strucw Structures not defined by the ABS but are approximated using regions from the ABS Main Structure.
stable between Censuses.

‘area of major ciies and
towns and gazetted
suburbs and locaties

Data Availability for ABS Regions

]

Disaggregated Census data is available for all ABS Regions SA1 and above. batn vailatilny fof ’\?"AABS Reg,:g,[‘ﬁes — s
Note: data on Indigenous Communiies is available at the ILOC level. avaiable for the folowing R 2 *
Additional data is available for the following: 2
A 2 Australia « Tourism regions: Tourism data
SA2s: Business Demographics, Buiing Approvals and e el ek
Estimated Resident Population ostal Area: Vehick registration
st Feserk Pl +LGAs: Finance. Agriculture, Buiding Approvals and Estimated Residential Population
~ GCCSA: CP1 and House Prioe Index. ke y,
‘State/Territories
T ic The GCCSA defines
re  The Indigenous Structure is e akler Gacnoiale
p  designed for the presentation S i S o R
of statistcs on the state and territory
Indigenous population apals
I
v ) Statistical Area Greater Capital |
Section of State Indigenous Le\‘/ﬂesl 4 (S{M) City Statistical
Regions (IREG) Ly p;":;;ﬂs
13 ul
52 regions 57 regions g
100,000 - 500,000
. A
| Tourism Regions are
. approximated with
growth over the n ‘whole SA25
i " Statistical Area ot
Secliof of Indigenous Lovel 3 (SA3) 7 -~
State Ranges evel 3 (SA3) {
Areas (IARE) 351 regions Signifi
(SOSR) 2 b gnificont Tourism
RA defines relative 428 regions with populations Urban A |
acoess to services 83mglons. in the range an\eas; Regions (TR)
30,000 - 130,000 (SUA) 78 regions
\ J 110 regions
) NRMRs are
- I \ >y 3pproximations of the
Remoteness Urban Centres Area | [ CEDsare SEDsare ADDs 3re Jovrmmentniaive
§ s are tons of aring for our Country
and Locations Level 2 (SA2) POAs are approximations  of gazetted Suburbs AEC Federal AEC State Electoral 80M Drainage Natural Resource
e Localities Loc 2214 regions of Postcodes with and Localites with Eectorst Divisions oi Diveiirs with Management regions
g e e (iLoc) with populations whole SATs whole SATs with whole SATS ‘whole SAts whole SATs with whole SATs
uter Regiona 1116 regions in the range 4 N
e Rk ’ V[ s us Nt
: 1 ate ustralian
Postal Areas State Suburbs Commomeali ] Electoral . Resource
(POA) (SSC) Electoral | | . E! Drainage Management
2576 regions 8559 regions Divisions (CED)| | Divisions (SED)| | Divisions (ADD) g
Statistical Area 168 regions 446 regions 15 regions Reglgens (NRMR)
Level 1(SA1) b
54,805 regions. y.
with populations | | | | |
in the range 200 - 800,
LGAS are approximations of
gazetied Local Govemment boundaries with
‘whole Mesh Blocks
Local
T Mesh Block
Data Availability for Mesh Blocks 347,627 Government
Mesh Blocks are intended as buiding blocks 50 only fimited data is available: tegions with Areas (LGA)
Census population and dwelling counts variable popuiation | - [Note: ASGS counts include Migratory, 577 regions o AiEhaka
Offshore, Shinping and No Usual Address i Wik Bl
Australian Bureau of Statistics
—— Contact geography@abs.gov.au

Figure3Y | dza G NJ f Al y . dzNBI dz idal Gedplaghyi Standad BASGS) 2vEl BiKictdre\and/Surpfabtralian Bureau
of Statistics, 2013a)

6t NX2NJ G2 NBgyAgriswiusal demcds, the ABSphad maintaired i 6y NBIAAGSNI 2F | ANRKR Odzf GdzNIF € Saidl of A
sourced from the Australian Taxation Office's Australian Business Register (ABR) fromthez2005 3 N& O dzf { dzNJ {The ke§ yhalidation &f thig || NR & @
strategy is that cesus data will not be directly comparable with historical time sé(isstralian Bureau of Statistics, 2007, p. 7)
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Natural Resource Management Regions are included in theAR structures and are approximated from Statistical Area Level
1(SAl)Table BuilderBasic G KS ! . {Q 2yt AyS (22t raighifolSvarddondiioy &f alkdBly & dza R
Census of Population and Housing data at SA1 level.

Data from the 20141 Agricultural Census, however, needs to be accessed in a different way. Theseedetalgravailable on

the ABS website in a series of reports and Excel spreadsheets at a range of geographies including: 1) national, 2)astate/terr

3) statistical area 4 (SA4), 4) statistical area 2 (SA2), 5) natural resource management regipMumay@arling Basin/non
Murray-Darling BasiliAustralian Bureau of Statistics, 2012a, 2012though data is available at the NRA&Rel, a smaller
geography is required in order to assess iMBMR variation. Ithis assessment, intrAIRMR variationvas explored using data
compiled for SA2. SA2s do no nest neatly into NRMRs, so the SA2s relevant to each NRMR were identified using ArcGIS to
determine which SA2s intersect with NRMR boundaries. This approach means that in some cases, regionsdilingyisidie

of NRMR boundaries are included. In most cases, all SA2s that intersect with the respective NRMR boundary have been retain
to enable natural resource managers to use their own judgement when interpreting the data. Bivrastt(two SA2s) and

South East Queensland (three SA2s) were exceptions. Appendix 1 provides comprehensive lists of the SA2s used to compile ¢
at this geography for each NRMR. These have been provided to enable the assessment process to be undertaken with data frc
subseqeent censuses. This is made possible because SA2s have been designed to ensure the boundarietatarabistable

over time(Pink, 2011a)

In sum, the data used in this assessment was accessed at the ABS SA1, SA2 and NRMR levels.

Summaries of Datadthpilation for Each Indicator

In this section, the specific procedures and sources used for compiling the ¥ Rc data for each of the five indicators are
outlined, as well as the procedures and sources used for determining the spatial distribution of grazing and hortictiltityal ac
in the respective NRMRs.

Significance of Agriculture

In this assessment, when quoted as an NRMR statiséqpercentage of the labour force employed in agricultuas
generated using thé&BS list of NRMR classifications (based on SAdgxanple map from BurnetMary is available in
Appendix 2When the percentage of the labour force is quoted ifuttividualstatistical areashat intersect with NRMR
boundariesthe statistic has been generateing the Main Statistical Are@ructure ¢ SA2sTable 7 summarises the sources,
data and GIS files used for compiling the data for assessing the significance of agriculture.

Table7: Data summary for significance of agriculture indicator

Indicator Percentage of labour foroemployed in agriculture
Data Source ABS Census of Population and Housing 2011 (Table Builder Basic)
ABS Databases 2011 CPHEmployment, Income & Unpaid Work

1. Industry classifications

2. Labour force mtus classifications

[ F02dzNJ F2 NDS T fukBANYD @ &t5 RES YIZING SRKRBD 52 NB SRI B
62Nl Q b Wdzy SYLX i YBs 4207 10A oI YHA NIV AA2E SRINJ G

ABS Geography 1. Geographical Areas from Statistical Area Level 1 (SAls): Natural Rédanaggement Regions
2. Statistical Area Level 1 (SA1) ASGS Ed(®0dital Boundaries in ESRI Shapefile Format available)

Age of Workforce and Owner Managers

Ly GKA& laaSaaySydz RIGF T2 Nvierfnages Sith2ckiodnbakDd respopgibiiitg (NEBa ¢ 2
classification: owner managers) was generated usingB8 list of NRMR classifications (based on SAds)Xata was

combined intol0-yearage groups and the relative percentages calculated for, where applicablagtiriltural workforcethe

sector workforce, andub-sector workforce (e.g., mushroom & vegetable growiigthe horticultural sectoy. The same
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procedures were then applied to those in the workforce who were classified as owner managers of both iatestod
unincorporated businesses. (Seechuresfor how this data has been presented to date.) Table 8 summarises the s@undes
RFEGF dzaSR F2NJ O2YLIAtAy3a GKS RIEGE F2NJ raasSaaiay3d GkKS 3S 2

Table8: Datasummary for age indicator

Indicator Percentage of sector workforce 65 years or older
Data Source ABS Census of Population and Housing 2011 (Table Builder Basic)
ABS Databases 2011CPH: Employment, Income & Unpaid Work

1. Industry classifications
2. Agec five-year age grouping&ompiled into 16year age groups starting at 4® years)
3. 9YLX 2eYS8Syid GelLlsS OftlFraaaFTAOLGA2ya 6W26ySNI YI
2F dzy AYO2NLR NI GSR o0dzaiySaasSaqQo
ABS Geography 1. Geographical Areas froBtatistical Area Level 1 (SAls): Natural Resource Management Regions

Geographic Remoteness

I O2YLINBKSYaA@dS ylIrliA2ylf AYyRAOIFIG2NI 2F 3IS2ReMbtedn#sdShuchB.¥ 2 (1 Sy
based upon théccessibility/Remoteess Index of Austral{@&RIAY}, whichwas developed in 2000 and is currently managed by

the Australian Population and Migration Research Centre at the University of Adelaide.

G!'wL!b A& | O2yiAydzzdza O NBAYy3 A itR® E5 (Woh ieiote@ess), dnfl & balsidd
on road distance measurements from over 12,000 populated localities to the nearest Service Centres in five size
OFiS32NRS& 06l &s RAugrglianPapultidnlaid Myhtiorsi Rese&réh Centre, 2014, 2ar

¢tKS wSY2iSySaa {GNUzOGdzNBE GRAGARSA SIFOK aidridsS IyR (KQ8Ad 2
(Pink, 2011c, p. 4These regions are called Remoteness Areas, of which there ar®ija: Cities of Australidnner Regional
Australia, Outer Regional Australia, Remote Australia, and Very Remote Austialiadvantage of the ABS Remoteness
Structurevisa-visARIA+ is that data from the Census of Population and Housing is compiled according to the Remoteness

i NHzOGdzNBE FyR Aa SrHaiate 00SaairoftsS GKNRdAzZAK GKS | . {alablgyf Ay
on the ABS websitéPink, 2011h)An example map from BurneMary is available in Appendix 2.

The percentage of each a@ridzf (G dzNJ f &S O0G2NDa 62N] F2NOS (KFIG NBaARSa gAGK
the spatial distribution across agricultural sectors is somewhat obvious (for example, the grazing industry inlBamédt

likely to be concentrated in reate areas and the horticultural sector is likely to be concentrated in areas closer to urban centres
(classified as either inner regional or outer regional), more importantly, the results show within sector differentiapecific
contexts, this infomation may point to different levels adociceconomic vulnerability between geographically clustered
horticultural businesses. An example from Burrgary is horticultural businesses located near Bundaberg (Remotemeas
innerregional) vs those locat further west around Biggenden (Remotenassa: outer regional).Table 9 summarises the

sources, data and GIS files used for compiling the data for assgssigraphic remoteness.

Table9: Data summary for geographic remotenesslicator

Indicator ABS Remoteness Structure
Data Source ABS Census of Population and Housing 2011 (Table Builder Basic)
ABS Database 2011 CPHEmployment, Income & Unpaid Work
1. Industry classifications
ABS Geography 1. Geographical Areas from Statistidaka Level 1 (SAls): Natural Resource Management Regions

2. Remoteness Area (RA) ASGS Edition 2011 (Digital Boundaries in ESRI Shapefile Format available]

)
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SocieEconomic Advantage/Disadvantage

Ly GKA& aasSaavySyidzr (GKS ! . POCIdOR2 (90BY¥AYXNASRYRIE TS| BAMNS
economic advantage/disadvantage. SEIFA data comprises four indicdad€kef Relative Sociiconomic Advantage &
DisadvantagélRSAD)as used in this assessment. (This is consistentAd#ton and WitneySoanes (2008)IRSALs a

YSIFadaNE 2F LIS2LJ) SQa al 00Saa G2 YFGSNRALFE |y Ring 2008\ g. 6TheNB a 2 dz
index is derived from a range of data collected in @HAppendix 3) Geograpic areas are assignediacile ratingfrom 1-10.

A lowdecileindicates a high proportion of relatively disadvantaged people in an area. Aleéajkindicates that an area has a
relatively low incidence of disadvantag&n example map from Burnelflary is available in Appendix 2. Table 10 summarises

the sources, data and GIS files used for compiling the data for assessingsmuionic advantage/disadvantage

Tablel0: Data summary for soci@conomic status indicator

Indicator Index of Relative SociBconomic Advantage and Disadvantage (IRSAD)

Data Source ABS Socio Economic Indexes for Areas (SEIFA)
Available online in Excel format: Statistical Area Level 1, Indexes, SEIRA®fdlian Bureau of
Statistics, 2018)

ABS Dathases SEIFA data is available through Table Builder Pro (subscription service)
ABS Geography 1. SAls that intersect with NRMR boundaries (identified using ArcGIS)

2. Statistical Area Level 1 (SA1) ASGS Ed 2011 (Digital Boundaries in ESRIRRapfaeailable)
Issues Some missing data (up to 5% in HawkesHuepean).

Economic Diversity

In this assessmenthé indicator used to measure economic diversity is the Hachman Index, a measure of how closely the
employment distribution of the regionf interest resembles the distribution of employment in a benchmark redion.{ WLJ | C
2F 62N]J Q RFEGF ¢l a dzaSR KSNB o0AyaidSIR 2F dzadat NBaiARSyOS
opportunities available in a given area.

Theformula for calculating the Hachman Index is
1/ Bl fiIka za

n = the number of business categories

LQi = the Location Quotient for a business category (% employment in a category for the region of interest divided H
employment in that category for the benchmark location)

ei =% employment in a category for the region

Individual SA2s were used d®tregions of interest. The wider Australian economy was selected as the benchmark region. The
industry classifications were used for the business categories.

Hachman scores range fromlQ where the economic diversity of the Australian econasgssumed to bequal to 1. Scores
closer to 1 indicate a more diverseonomy, whicltsuggests lower levels of soeé@onomic vulnerability. Table 11 summarises
the sources, data and GIS files used for generating the Hachman Index used for assessmi elivarsity
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Tablell: Data summary for economic diversity indicator

Indicator Hachman Index
Data Source ABS Census of Population and Housing 2011 (Table Builder Basic)
ABS Databases 2011CPH: Employment, Incomel&paid Work
1. Industry classifications (19 classifications)
ABS Geography 1. Main Statistical Area Structure (Main ASGS) (Place of W&ARs that intersect with NRMR boundaries

(identified using ArcGIS)
2. Statistical Area Level 2 (SA2) ASGS Ed 2011 Digital Boundaries in ESRI Shapefile Format

Issues SA2s do not nest neatly into NRM boundaries, resulting in the inclusion of data from areas outside of NRN
boundaries. (See Appendix 1 for comprehensive disthe SA2s included in each NRMR.

Data for Sector Profiles
The data used in the sector profiles were customised for each NRMR, particularly for the grazing sector. The claseg@dtions
in the assessment for each NRMR and the ABS classifications from which they were aterpredented in full in Appendix 4

The spatial distribution of each sector was represented using the percentage of the labour force employed in the respective
secta by SA1 and the percentage of the value of horticultural/grazing commodities produced by SA2.

Table12: Data summary for compiling sector profiles

Data Source/s ABS Census of Population and Housing 2011 (Table Builder Basic)
ABSAgricultural Censu2010-11
ABS Databases 2011 CPHEmployment, Income & Unpaid Work

1. Industry classifications
2. Labour force statuslassifications

[ 62dzNJ F2NODS I WENYE @ S RES Y IiNG SRB B dab 7 NIS S RIE RI
62 NWAZYIS YL 28 SREI-GAYS] 5 FN] V2 N Wdzi/ 6 YLK 8 SRINJ @ ;

Agricultural Censug010-11
1. Gross value of agricultural commodities produ¢BiRM and SAZAustralian Bureau of Statistics,
2012hb)
2. Gross value of agriculturabmmaodities produced for the relevant sisectors(NRM and SA2)
(Australian Bureau of Statistics, 2012b)
3. Relevant data from Agriculturaldnmodities2010-11 (Australian Bureau of Statistics, 2012a)

ABS Geography Percentage of the labour force employedlie respective sector
1. Geographical Areas from Statistical Area Level 1 (SA1s): Natural Resource Management Regions
2. Statistical Area Level 1 (SA1) ASGS Ed(0dital Boundaries in ESRI Shapefile Format available)

Percentage of value of agricultu@mmodities produced
1. Main Statistical Area Structure (Main ASGSAZ2s that intersect with NRMR boundaries (identified using

ArcGIS)
2. Statistical Area Level 2 (SA2) ASGS Ed 2011 Digital Boundaries in ESRI Shapefile Format
Issues SA2s do not nest neatlgto NRM boundaries, resulting in the inclusion of data from areas outside of NRMR

boundaries. (See Appendix 1 for comprehensive lists of the SA2s included in each NRMR.
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Appendces

Appendixl: List of Statistical Areas Level 2 (SA2) included in data compilation for each NRM

Fitzroy Natural Resource Management Region
All SA2s that intersect with Fitzroy NRMR were included.

Table13: List of the 39 SAZsicluded in Fitzroy Natural Resource Management Region

ABS Code: SA2_MAIN SA2 Name Notes
Included SA2s
1. 308021194 Banana
2. 308031205 Berserker
3. 308021195 Biloela
4. 308031206 Bouldercombe
5. 308021196 Boyne Island Tannum Sands Intersects withBurnettMary NRMR
6. 312011338 Broadsound Nebo Intersects with Mackay Whitsunday NRMR
7. 308021197 Callemondah
8. 308011190 Central HighlandsEast
9. 308011191 Central HighlandsWest
10. 312011339 Clermont Intersects with Burdekin NRMR
11. 308021198 Clinton- New Auckland
12. 308011192 Emerald
13. 308031207 Emu Park
14. 308031208 Frenchville Mount Archer
15. 308021199 Gladstone
16. 308021200 Gladstone Hinterland
17. 308031209 Glenlee- Rockyview
18. 308031210 Gracemere
19. 308021201 Kin Kora Sun Valley
20. 308031211 Lakes Creek
21 307011175 Miles- Wandoan :\rllltqel\r/lsscts with Border Rivers Maran@&alonne
22. 312011341 Moranbah
23. 308031212 Mount Morgan
24, 308031213 Norman Gardens
25. 308031214 Park Avenue
26. 308031215 Parkhurst Kawana
27. 308031216 Rockhampton West
28. 308031217 Rockhampton City
29. 308031218 Rockhampton RegiorEast
30. 308031219 Rockhampton RegiorNorth
31. 308031220 Rockhampton RegioriWest
32, 307011177 Roma Region mi'ge'\r/lsscts with Border Rivers Maran&alonne
33. 312021352 Sarina Intersects with Mackay Whitsunday NRMR
34. 308031221 Shoalwater Bay
35. 308021202 South Trees
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36. 308021203 Telina- Toolooa

37. 308031222 The RangeAllenstown
38. 308021204 West Gladstone

39. 308031223 Yeppoon

Burnett-Mary Natural Resource ManagemeRégion
Tablel4: List of the 40 SA2s included in Burnéftary Natural Resource Management Region

ABS Code: SA2_MAIN SA2 Name Notes
Included SA2s
1. 308021193 Agnes Water Miriam Vale
2. 319011492 Ashfield- Kepnock
3. 319011493 Bargara Burnett Heads
4. 319041516 Booral- River Heads
5. 308021196 Boyne Island Tannum Sands Intersects with Fitzroy NRMR
6. 319011494 Branyan Kensington
7. 319011495 Bundaberg
8. 319011496 Bundaberg EastKalkie
9. 319011497 Bundaberg North Gooburrum
10. 319011498 Bundaberg RegionNorth
11. 319011499 Bundaberg RegionSouth
12. 319051522 Burrum- Fraser
13. 316061440 Caloundra Hinterland
14. 319031511 Cooloola
15. 319041517 Craignish Dundowran Beach
16. 319021503 Gayndah Mundubbera
17. 319021504 Gin Gin
18. 319051523 Granville
19. 319031512 Gympie- North
20. 319031513 Gympie- South
21. 319031514 Gympie Region
22. 319031515 Kilkivan
23. 319021505 Kingaroy
24. 319021506 Kingaroy RegionNorth
25. 319021507 Kingaroy RegionSouth
26. 316061443 Maroochy Hinterland
27. 319051524 Maryborough (QId)
28. 319051525 Maryborough RegionSouth
29. 319011500 Millbank- Avoca
30. 319021508 Monto - Eidsvold
31 319021509 Nanango :\rllit?el\r/lsscts with South East Queensland Catchment
32. 316041433 NoosaHinterland
33. 319021510 North Burnett
34. 319041518 Pialba- Eli Waters
35. 319041519 Point Vernon
36. 319011501 Svensson HeightdNorville
37. 319051526 Tinana

Sustainability Research Centre 2014 18



7 ) University of the
@\ i Sunshine Coast

Sustainability Research Centre: Transforming Regions

38. 319041520 Torquay- Scarness Kawungan
39. 319041521 Urangan Wondunna
40. 319011502 Walkervale- Avenell Heights

Excluded SA2s
1. 316041431 Eumundi Yandina Minimal intersection with BurnetMary NRMR
2. 316061444 Palmwoods Minimal intersection with BurnetMary NRMR

South East Queensland Catchments Natural Resource Manag&agitn
Tablel5: List of the 321 SA2s included in South East Queensland Catchments Natural Resource Management Region

ABS Code: SA2_MAIN SA2 Name Notes
Included SA2s
1. 314011382 Albany Creek
2. 316021417 Aroona- Currimundi
3. 309031235 Arundel
4. 309091263 Ashmore
5. 313011362 Beachmere Sandstone Point
6. 311011305 Beaudesert
7. 311021306 Beenleigh
8. 316061439 Beerwah
9. 310041296 Bellbird Park Brookwater
10. 309101267 Benowa
11. 311051323 Bethania- Waterford
12. 309031236 Biggera Waters
13. 316041429 Bli Bli
14. 310021277 Boonah
15. 311031311 Boronia Heights Park Ridge
16. 310031283 Brassall
17. 314031391 Bray Park
18. 313011363 Bribie Island
19. 309011224 Broadbeach Waters
20. 311031312 Browns Plains
21. 316021418 Buddina- Minyama
22. 316011413 Buderim- North
23. 316011414 Buderim- South
24. 309101268 Bundall
25. 310031284 Bundamba
26. 309011225 Burleigh Heads
27. 309011226 Burleigh Waters
28. 313041372 Burpengary
29. 313021364 Burpengary East
30. 313021365 Caboolture
31. 313021366 Caboolture- South
32. 316021419 Caloundra Kings Beach
33. 316021420 Caloundra West
34. 316061440 Caloundra Hinterland Intersects with BurnetMary NRMR
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35. 310041297 Camira- Gailes

36. 310041298 Carole Park

37. 309061246 Carrara

38. 314011383 Cashmere

39. 311031313 Chambers FlatLogan Reserve
40. 310031285 ChurchilF Yamanto

41. 309081259 Clear Island Waters

42. 307031184 Clifton- Greenmount Intersects with Condamine NRMR
43. 313051377 Clontarf

44. 310041299 Collingwood ParkRedbank
45. 309021230 Coolangatta

46. 316031425 Coolum Beach

47. 309031237 Coombabah

48. 309071251 Coomera

49. 311051324 Cornubia Carbrook

50. 311031314 Crestmead

51. 307021179 Crows Nest Rosalie Intersects with Condamine NRMR
52. 309021231 Currumbin- Tugun

53. 309051243 CurrumbinValley- Tallebudgera
54. 309021232 Currumbin Waters

55. 311061329 Daisy Hill

56. 314021388 Dakabin Kallangur

57. 310011271 Darra- Sumner

58. 314011384 Dayboro

59. 313041373 Deception Bay

60. 316041430 Diddillibah- Rosemount

61. 310011272 Durack

62. 311021307 Eagleby

63. 314011385 Eatons Hill

64. 311021308 Edens LandingHolmview

65. 309021233 Elanora

66. 313021367 Elimbah

67. 310021278 Esk

68. 316041431 Eumundk Yandina

69. 310011273 Forest Lake Doolandella

70. 317011448 Gatton

71. 316061441 Glass House Mountains

72. 316021421 Golden BeachPelican Waters
73. 310041300 Goodna

74. 311041320 Greenbank

75. 311031315 Greenbank Military Camp

76. 309041241 Guanaba Springbrook

77. 309071252 Helensvale

78. 317011450 Highfields Intersects with Condamine NRMR
79. 309061247 HighlandPark

80. 311031316 Hillcrest

81. 314011386 Hills District

82. 309071253 Hope Island
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83. 310011274 Inala- Richlands

84. 310031286 Ipswich- Central

85. 310031287 Ipswich- East

86. 310031288 Ipswich- North

87. 309071254 Jacobs Wel Alberton

88. 311041321 Jimboomba

89. 310031289 Karalee- Barellan Point

90. 310031290 Karana Downs

91. 313031370 Kilcoy

92. 311061330 Kingston

93. 309031238 Labrador

94. 310021279 Lake ManchesterEngland Creek
95. 316061442 Landsborough

96. 314031392 Lawnton

97. 310031291 Leichhardt One Mile

98. 310021280 Lockyer ValleyEast

99. 317011451 Lockyer ValleyWest

100. 311061331 Logan Central

101. 311041322 Logan Village

102. 311051325 Loganholme Tanah Merah
103. 311051326 Loganlea

104. 310021281 Lowood

105. 309101269 Main Beach

106. 316031426 Marcoola- Mudjimba

107. 313051378 Margate- Woody Point

108. 316061443 Maroochy Hinterland Intersects with BurnetiMary NRMR
109. 316031427 Maroochydore- Kuluin

110. 311031317 Marsden

111. 309011227 Mermaid Beach Broadbeach
112. 309011228 Mermaid Waters

113. 309081260 Merrimac

114. 309011229 Miami

115. 316021422 Moffat Beach- Battery Hill
116. 309091264 Molendinar

117. 316031428 Mooloolaba- Alexandra Headland
118. 313041374 Morayfield

119. 313021368 Morayfield- East

120. 311021309 Mount Warren Park

121. 316011415 Mountain Creek

122. 309051244 Mudgeeraba Bonogin

123. 311031318 Munruben- Park Ridge South
124. 314021389 Murrumba Downs Griffin
125. 316041432 Nambour

126. 319021509 Nanango Intersects with BurnetiMary NRMR
127. 313041375 Narangba

128. 309061248 Nerang- Mount Nathan

129. 310041301 New Chum

130. 316051434 Noosa Heads
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131. 316041433 Noosa Hinterland Intersects with BurnettMary NRMR
132. 316051435 Noosaville

133. 310031292 North Ipswich Tivoli
134. 314021390 North Lakes Mango Hill
135. 309071255 Ormeau- Yatala

136. 309071256 Oxenford- Maudsland
137. 310011275 Oxley (QId)

138. 309061249 Pacific PinesGaven
139. 309021234 Palm Beach

140. 316061444 Palmwoods

141. 309031239 Paradise PointHollywell
142. 309091265 Parkwood

143. 316021423 Parrearra- Warana

144. 316051436 Peregian

145. 314031393 Petrie

146. 309071257 Pimpama

147. 310031293 Raceview

148. 310041302 Redbank Plains

149. 313051379 Redcliffe

150. 309051245 Reedy CreekAndrews
151. 311031319 Regents ParkHeritage Park
152. 310031294 Ripley

153. 310031295 Riverview

154. 309081261 Robina

155. 311061332 Rochedale&South- Priestdale
156. 310021282 Rosewood

157. 313051380 Rothwell- KippaRing
158. 309031240 Runaway Bay

159. 314011387 Samford Valley

160. 313051381 Scarborough Newport
161. 311051327 Shailer Park

162. 316011416 Sippy Downs

163. 311061333 Slacks Creek

164. 309091266 Southport

165. 310041303 Springfield

166. 310041304 Springfield Lakes

167. 311061334 Springwood

168. 314031394 Strathpine- Brendale
169. 316051437 Sunshine Beach

170. 309101270 Surfers Paradise

171. 309041242 Tamborine- Canungra
172. 316051438 Tewantin

173. 311061335 Underwood

174. 313041376 Upper Caboolture

175. 309071258 Upper CoomeraWillow Vale
176. 309081262 Varsity Lakes

177. 310011276 Wacol

178. 313021369 Wamuran
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311051328
311021310
313031371
311061336
309061250
316021424
305031119
305031120
301011001
303051072
303021052
305031121
305041132
302021027
305041133
302011022
305021113
305041134
304021086
301011002
301011003
302031035
302041041
302011023
302041042
302031036
305011105
301031014
304021087
305021114
303051073
303011047
303011048
301011004
303011049
303011050
303011051
302011024
304021088
304031092
302021028
302021029
305031122
301021007
303041067
303021053
304031093
302041043

Waterford West

Wolffdene- Bahrs Scrub

Woodford- D'Aguilar
Woodridge
Worongary- Tallai
Woaurtulla - Birtinya
Albion

Alderley
Alexandra Hills
Algester

Annerley

Ascot

Ashgrove

Aspley
Auchenflower
Bald Hills
Balmoral

Bardon
Bellbowrie- Moggill
Belmont- Gumdale
Birkdale

Boondall

Bracken Ridge
Bridgeman Downs
Brighton (QId)
Brisbane Airport
Brisbane City
Brisbane Port Lytton

Brookfield- Kenmore Hills

Bulimba
Calamvale Stretton
Camp Hill

Cannon Hill
Capalaba

Carina

Carina Heights
Carindale
Carseldine

Chapel Hill
Chelmer- Graceville
Chermside
Chermside West
Clayfield
Cleveland
Coopers Plains
Coorparoo
Corinda

Deagon
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Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
BrisbaneCity

Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
BrisbaneCity

Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
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232.
233.
234.
235.
236.
237.
238.
239.
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242.
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244.
245.
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248.
249.
250.
251.
252.
253.
254.
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257.
258.
259.
260.
261.
262.
263.
264.
265.
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267.
268.
269.
270.
271.
272.
273.
274.
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302031037
305021115
303031060
304041098
304041099
302011025
303021054
304021089
305011106
302021030
305031123
303021055
305031124
305021116
305031125
305011107
303021056
303021057
304031094
304011081
305011108
302021031
305031126
304021090
304041100
303061077
303031061
301031015
301031016
303031062
302011026
304011082
304041101
303041068
305021117
304041102
303031063
301031017
305011109
305031127
305031128
305021118
302031038
302031039
302031040
301021008
305041135
303051074

Eagle FarmPinkenba
East Brisbane

Eight Mile Plains
Enoggera

Enoggera Reservoir
Everton Park
Fairfield- Dutton Park
Fig Tree Pocket
Fortitude Valley
Geebung

Grange

Greenslopes
Hamilton (QId)
Hawthorne

Hendra

Highgate Hill

Holland Park
Holland Park West
Indooroopilly
Jindalee Mount Ommaney
KangarodPoint
Kedron- Gordon Park
Kelvin Grove Herston
Kenmore

Keperra

Kuraby

Macgregor (Qld)
Manly- Lota

Manly West
Mansfield (Qld)
McDowall

Middle Park Jamboree Heights

Mitchelton

Moorooka
Morningside- Seven Hills
Mount Coottha

Mount Gravatt
Murarrie

New Farm

Newmarket

Newstead- Bowen Hills
Norman Park
Northgate- Virginia
Nudgee- Banyo
Nundah

Ormiston

Paddington Milton
Pallara- Willawong
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Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
BrisbaneCity

Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
Brisbane City
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275.
276.
277.
278.
279.
280.
281.
282.
283.
284.
285.
286.

287.

288.
289.
290.
291.
292.
293.
294.
295.
296.
297.
298.
299.
300.
301.
302.
303.
304.
305.
306.
307.
308.
309.
310.
311.
312.
313.
314.
315.
316.
317.
318.
3109.
320.
321.

Sustainability Research Centre 2014

303051075
304021091
305041136
301021009
301021010
304011083
303041069
303031064
303051076
303061078
303041070
302041044

304011084
301021011
304031095
305011110
305011111
304031096
302021032
302021033
303061079
303061080
302041045
304031097
303041071
304041103
301011005
301021012
301031018
305041137
304041104
303031065
301021013
301031019
302021034
301011006
305011112
304011085
305031129
305031130
303031066
303021058
305031131
301031020
301031021
303021059
302041046

Parkinson Drewvale
Pinjarra Hills Pullenvale
Red Hill (Qld)
Redland Bay

Redland Islands
Riverhills

Robertson

Rochedale Burbank
Rocklea Acacia Ridge
Runcorn

Salisbury Nathan
Sandgate Shorncliffe

Seventeen Mile RocksSinnamon

Park

Sheldon Mount Cotton
Sherwood

South Brisbane
Spring Hill

St Lucia

Stafford

Stafford Heights
Sunnybank
Sunnybank Hills
Taigum- Fitzgibbon
Taringa

Tarragindi

The Gap

Thorneside
Thornlands

Tingalpa

Toowong

Upper Kedron Ferny Grove
Upper Mount Gravatt
Victoria Point
Wakerley

Wavell Heights
Wellington Point
West End

Westlake

Wilston

Windsor

Wishart
Woolloongabba
Wooloowin- Lutwyche
Wynnum

Wynnum West Hemmant
Yeronga

Zillmere
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ExcludedsA2s

1. 317011452 Middle Ridge

2. 317011455 Rangeville

3. 317011457 Toowoomba East

All three SAZ2s lie entirely inside the eastern edge ¢
Toowoomba urban area. The other six SA2s that
represent the population of Toowoomba are inside
Condamine NRMR

Northern Rivers Natural Resource Management Region
All SA2s that intersect with Northern Rivers NRMR were included.

Tablel6: List of the 51 SA2s included in Northern Rivers Natural Resource Management Region

ABS Code: SA2_MAIN SA2 Name Notes
Included SA2s
1. 110011186 Armidale
2. 110011187 Armidale RegionNorth Intersects with Border RiveSwydir NRMR
3. 110011188 Armidale Region South Intersects with Border RiveiGwydir NRMR
4, 112011236 Ballina
5. 112011237 BallinaRegion
6. 112011238 Bangalow
7. 104021083 Bellingen
8. 112011239 Brunswick HeadsOcean Shores
9. 112011240 Byron Bay
10. 112021244 Casino
11. 112021245 Casino Region
12. 104021084 Coffs Harbour North
13. 104021085 Coffs Harbour South
14. 104021086 Coramba Nana Glen Bucca
15. 104021087 Dorrigo
16. 112011241 Evans Head
17. 110021190 Glen Innes Intersects with Border RiveiGwydir NRMR
18. 112021246 Goonellabah
19. 104011080 Grafton
20. 104011081 Grafton Region
21. 108021155 Kempsey
22. 108021156 KempseyRegion
23. 112031250 Kingscliff Fingal Head
24, 104021088 Korora- Emerald Beach
25. 112021247 Kyogle
26. 108041162 Laurieton- Bonny Hills
27. 112011242 Lennox Head Skennars Head
28. 112021248 Lismore
29. 112021249 Lismore Region
30. 108031161 Lord Howdsland
31. 108021157 Macksville- Scotts Head
32. 104011082 Maclean- Yamba- lluka
33. 112011243 Mullumbimby
34. 112031251 Murwillumbah
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35. 112031252 Murwillumbah Region

36. 108021158 Nambucca Heads

37. 108021159 Nambucca Heads Region

38. 108041163 Port Macquarie East

39. 108041164 Port Macquarie West

40. 108041165 Port Macquarie Region

41. 112031253 Pottsville

42. 104021089 Sawtell- Boambee

43. 108021160 South West Rocks

44. 108051170 Taree Region Intersects with HunteCentral Rivers NRMR
45. 110021194 Tenterfield Intersects with Border RiveiGwydir NRMR
46. 112031254 Tweed Heads

47. 112031255 Tweed HeadsSouth

48. 104021090 Urunga

49. 110011189 Walcha Intersects with Northern Rivers & Namoi NRMRs
50. 108041166 Wauchope

51. 104021091 Woolgoolga Arrawarra

Hunter-Central Rivers Natural Resource Management Region
All SA2s that intersect with Hunt€entral Rivers NRMR were included.

Tablel7: List of the 94 SA2s included in Hurd€entral Rivers Natural Resource Management Region

ABSCode: SA2_MAIN SA2 Name Notes
Included SA2s
1. 111031222 Adamstown Kotara
2. 106031119 Anna Bay
3. 102011028 Avoca BeachCopacabana
4. 102021044 Bateau Bay Killarney Vale
5. 111011206 Belmont- Bennetts Green
6. 111011207 Belmont South Blacksmiths
7. 111031223 Beresfield Hexham
8. 102021045 Blue Haven San Remo
9. 111021215 Bolton Point- Teralba
10. 111021216 Bonnells Bay Silverwater
11. 102011029 Box Head MacMasters Beach
12. 106011107 Branxton- Greta- Pokolbin
13. 102021046 Budgewot Buff Point- Halekulani
14. 108011151 Bulahdelah Stroud
15. 102011030 Calga Kulnura Intersects with Hawkesbutepean NRMR
16. 106011108 Cessnock
17. 106011109 Cessnock Region
18. 111011208 Charlestown Dudley
19. 102021047 Chittaway Bay TumbiUmbi
20. 106011110 Dungog
21. 111021217 Edgeworth- Cameron Park
22. 102011031 Erina- Green Point
23. 108011152 Forster
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24, 108011153 ForsterTuncurry Region

25. 111011209 Glendale- Cardiff- Hillsborough

26. 108051167 Gloucester

27. 102021048 Gorokan Kanwal Charmhaven
28. 102011032 Gosford- Springfield

29. 111031224 Hamilton- Broadmeadow

30. 102021049 Jilliby- Yarramalong

31. 102011033 Kariong Intersects with Hawkesbuiepean NRMR
32. 102011034 Kincumber Picketts Valley

33. 106011111 Kurri Kurri- Abermain

34. 102021050 Lake Munmorah Mannering Park
35. 111031225 Lambton- New Lambton

36. 106031120 Lemon Tree Passag@&anilba Bay
37. 106021114 Maitland

38. 106021115 Maitland - East

39. 106021116 Maitland - North

40. 106021117 Maitland - West

41. 111031226 Maryland- Fletcher- Minmi

42. 111031227 Mayfield- Warabrook

43. 111031228 Merewether- The Junction

44. 111021218 Morisset- Cooranbong

45. 111011210 Mount Hutton- Windale

46. 103031074 Mudgee RegionWest Intersects with Central West NRMR
47. 106041126 Muswellbrook

48. 106041127 Muswellbrook Region

49. 102011035 Narara

50. 106031121 Nelson Bay Peninsula

51. 111031229 Newcastle- Cooks Hill

52. 111031230 Newcastle Port Kooragang

53. 102011036 Niagara ParkLisarow

54. 108051168 Old Bar- Manning Point Red Head
55. 102021051 Ourimbah- Fountaindale

56. 102011037 Point Clare Koolewong

57. 106031122 Raymond Terrace

58. 111011211 Redhead

59. 102011038 Saratoga Davistown

60. 106041128 Scone

61. 106041129 Scone Region

62. 106031123 Seaham Woodville

63. 111031231 Shortland- Jesmond

64. 106011112 Singleton

65. 106011113 Singleton Region Intersects with Hawkesbutepean NRMR
66. 111031232 Stockton- Fullerton Cove

67. 102021052 Summerland PointGwandalan
68. 111011212 Swansea Caves Beach

69. 108051169 Taree

70. 108051170 TareeRegion Intersects with Northern Rivers NRMR
71. 106031124 Tea GardensHawks Nest
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72. 102011039 Terrigal- North Avoca

73. 102021053 The Entrance

74. 106021118 Thornton- Millers Forest

75. 111021219 Toronto- Awaba

76. 102021054 Toukley- Norah Head

77. 102021055 Tuggerah Kangy Angy

78. 108011154 Tuncurry

79. 102011040 Umina- Booker Bay Patonga Intersects with Hawkesbuiepean NRMR
80. 111011213 Valentine- Eleebana

81. 110011189 Walcha Intersects with Northern Rivers & Namoi NRMRs
82. 111031233 Wallsend- Elermore Vale

83. 102011041 Wamberal- Forresters Beach

84. 111021220 Wangi Wangi Rathmines

85. 111031234 Waratah- North Lambton

86. 111011214 Warners Bay Boolaroo

87. 102021056 Warnervale- Wadalba

88. 111021221 %ﬁf‘tg\cvvgr”;e”d Bamsley

89. 111031235 Wickham- Carrington+ Tighes Hill
90. 106031125 Williamtown - Medowie - Karuah
91. 108051171 Wingham

92. 102011042 Woy Woy- Blackwall

93. 102011043 Wyoming

94. 102021057 Wyong

HawkesburyNepean Natural Resource Management Region
All SA2s thaintersect with HawkesburNepean NRMR were included.

Table18: List of the 93 SA2s included in HawkesbiNgpean Natural Resource Management Region

ABS Code: SA2_MAIN SA2 Name Notes
Included SA2s
1. 121021403 Asquith- Mount Colah
2. 122021420 Avalon- Palm Beach
3. 127011505 Badgerys CreekGreendale
4. 123031445 Bargo
5. 115011291 Baulkham Hills (West)Bella Vista Intersects with Sydney Metro NRMR
6. 122021421 Bayview Elanora Heights Intersects with Sydney Metro NRMR
7. 121021404 Berowra- Brooklyn- Cowan
8. 116031313 Bidwill- Hebersham Emerton
9. 115031299 Bilpin- Colo- St Albans
10. 124011449 Blackheath Megalong Valley
11. 116011303 Blacktown (East)Kings Park Intersects with Sydney Metro NRMR
12. 116011304 Blacktown (North} Marayong
13. 116011305 Blacktown (South) Intersects with Sydney Metro NRMR
14. 124011450 Blaxland Warrimoo- Lapstone
15. 124011451 Blue Mountains North
16. 124021456 Blue Mountains South
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17. 114021284 Bowral

18. 102011030 Calga Kulnura Intersects with HunteCentral Rivers NRMR

19. 124031457 Cambridge Park

20. 123011433 Camden Ellis Lane

21. 115011292 Castle Hill Intersects with Sydney Metro NRMR

22. 124031458 Castlereagh Cranebrook

23. 115011293 Cherrybrook

24. 123021438 Claymore Eagle Vale Raby Intersects with Sydney Metro NRMR

25. 127011506 Cobbitty- Leppington

26. 116011306 Doonside- Woodcroft

27. 123031446 Douglas ParkAppin

28. 115021297 Dural- Kenthurst- Wisemans Ferry

29. 123011434 Elderslie- Harrington Park

30. 124031459 Emu PlainsLeonay

31. 124051469 Erskine Park

32. 115021298 Galston- Laughtondale

33. 116031314 Glendenning Dean Park

34. 115011294 Glenhaven

35. 124031460 Glenmore Park Regentville

36. 116021309 Glenwood Intersects with Sydney Metro NRMR

37. 101011001 Goulburn

38, 101011002 Goulburn Region In.tersects with Lachlan, Murrumbidgee & Southerr
Rivers NRMRs

39. 116031315 Hassall GrovePlumpton

40. 114021285 Hill Top- Colo Vale

41. 121021405 Hornsby- Waitara

42. 127021518 Horsley Park Kemps Creek

43. 107021135 lllawarra Catchment Reserve

44. 124031461 Jamisontown South Penrith

45. 102011033 Kariong Intersects with HunteCentral Rivers NRMR

46. 124011452 Katoomba Leura

47. 115011295 Kellyville

48. 124031462 Kingswood Werrington

49. 115031300 Kurrajong HeightsEbenezer

50. 116011307 Lalor Park Kings Langley Intersects with Sydney Metro NRMR

51. 124011453 Lawson Hazelbrook Linden

52. 116031316 Lethbridge Park Tregear

53. 103031070 Lithgow

54. 103031071 Lithgow Region Intersects with Central West NRMR

55. 114021286 Mittagong

56. 114021287 Moss Vale Berrima

57. 123011435 Mount Annan- Currans Hill

58. 116031317 Mount Druitt - Whalan

59, 124031463 mitljllsgoa- Luddenham Orchard

60. 122021422 Newport- Bilgola

61. 121021406 \I)lvoersr:lz?ghhurst- Thornleigh Intersects with Sydney Metro NRMR
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62.
63.
64.
65.
66.
67.
68.
69.

70.

71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.

116021310
126011496
124031464
123031447
115041301
116031318
121031409
116021311

101021011

124041466
116021312
114021288
116031319
123021444
115041302
106011113
114021289
124011454
124051470
121031410
124051471
122031432
123031448
121031411
102011040
121031412
124031465
122021423
124011455
124041467
103031075
124041468

Parklea Kellyville Ridge
Pennant Hills Cheltenham
Penrith

Picton- Tahmoor- Buxton

Pitt Town- McGraths Hill
Prospect Reservoir

Pymble

Quakers Hilt Acacia Gardens

Queanbeyan Region

Richmond Clarendon
Riverstone Marsden Park
Robertson Fitzroy Falls
Rooty Hilk Minchinbury
Rosemeadow Glen Alpine
Rouse Hilt Beaumont Hills
Singleton Region
Southern Highlands
Springwood Winmalee

St Clair

St Ives

St Marys Colyton

Terrey Hills Duffys Forest
The Oaks Oakdale
Turramurra

Umina- Booker Bay Patonga
Wahroonga Warrawee
Warragamba Silverdale
Warriewood- Mona Vale
Wentworth Falls
Windsor- Bligh Park
Wollangambe Wollemi
Yarramundi Londonderry
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Intersects with Sydney Metro NRMR

Intersects with Sydney Metro NRMR

Intersects with Murrumbidgee & Southern Rivers
NRMRs

Intersects with Southern Rivers NRMR

Intersects with Sydney Metro NRMR

Intersects with HunteCentral Rivers NRMR

Intersects with Sydney Metro NRMR
Intersects with Sydney Metro NRMR
Intersects with Sydney Metro NRMR
Intersects with HunteCentral Rivers NRMR

Intersects with Sydney Metro NRMR

Intersects with Sydney Metro NRMR
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Appendix 2: Example MajsThe Horticultural Sector in Burnellary Natural Resource Management
Region

Significance of Agriculture

‘.
vw° Burnett Mary:
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° 1
.0 Legend
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Figure4: Example map from BurnetMary NRMR showing spatial variation of the percentage of the labour force employed in all
agricultural sectors 2011 (SA1)
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Geographic Remoteness

"Ii“@ ‘ . Burnett Mary:
ROCKHAMPTON * *. Geographic Remoteness
‘ N Legend

e  Populated Place

Principle Roads
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- Very Remote
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be produced but should not be considered final.

Figure5: Example map from BurnetMary NRMR showing geographic remoteness representgdABS Remoteness Areas
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Socieeconomic Advantage/Disadvantage

Figure6: Example map from BurnetMary NRMR showing spatial variation of soeemonomic advantage/disadvantage represented by the
ABS Index of RelativBocieeconomic Advantage and Disadvantage deciles 2011 (SA1)
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