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Executive summary 

The Sustainability Research Centre at the University of the Sunshine Coast has prepared this report for the Climate Change 

Adaptation for Natural Resource Management in East Coast Australia project funded ǘƘǊƻǳƎƘ ǘƘŜ /ƻƳƳƻƴǿŜŀƭǘƘ DƻǾŜǊƴƳŜƴǘΩǎ 

Natural Resource Management Climate Change Impacts and Adaptation Research Grants Program. 

The report outlines an approach to assess socio-economic vulnerability to the impacts of climate change in the East Coast 

Cluster of natural resource management regions (NRMRs) in Australia. The initial results of this assessment are presented in six 

brochures, which should be read in conjunction with this report. 

1. Fitzroy Natural Resource Management Region: Grazing Sector 

2. Burnett-Mary Natural Resource Management Region: Horticultural Sector 

3. South East Queensland Natural Resource Management Region: Horticultural Sector 

4. Northern Rivers Natural Resource Management Region: Grazing Sector 

5. Hunter-Central Rivers Resource Management Region: Grazing Sector 

6. Hawkesbury-Nepean Natural Resource Management Region: Horticultural Sector 

The assessment focuses upon the agricultural sector because of its direct reliance on natural resources ς resource dependency ς 

a characteristic that has been associated with increased sensitivity to climate change impacts and environmental degradation 

(Marshall et al. 2007). It is focused further by consideration of the social (number of persons employed) and economic (gross 

value of agricultural commodities produced) significance of agricultural sub-sectors defined by Australian Bureau of Statistics 

Industry Classifications. This process results in the horticultural sector being assessed in Burnett-Mary, South East Queensland 

and Hawkesbury-Nepean; and the grazing sector being assessed in Fitzroy, Northern Rivers and Hunter-Central Rivers. 

This method for assessing socio-economic vulnerability uses a ΨƳǳƭǘƛǇƭŜ ƭƛƴŜǎ ƻŦ ŜǾƛŘŜƴŎŜΩ ŀǇǇǊƻŀŎƘ ƛƴ ǿƘƛŎƘ ǘƘŜ ǎǇŀǘƛŀƭ 

distribution of variables known to be associated with vulnerability are mapped, but remain disaggregated, against which the 

spatial distribution of each agricultural sector can also be mapped. 

Five variables are included in this assessment. They were selected for two reasons. First, they were identified following a review 

of research that investigated vulnerability to the impacts of climate change, broadly defined, and other environmental stressors 

in Queensland and New South Wales. Second, suitable indicators could be complied from freely available, national data sets 

(2011 Census of Population and Housing and the Agricultural Census 2010-11) meaning the assessment can be conducted again 

following the release of data from future censuses with minimal resources. The five variables and the indicators used are 

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

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

3. DŜƻƎǊŀǇƘƛŎ ǊŜƳƻǘŜƴŜǎǎΥ !ǳǎǘǊŀƭƛŀƴ .ǳǊŜŀǳ ƻŦ {ǘŀǘƛǎǘƛŎǎΩ wŜƳƻǘŜƴŜǎǎ {ǘǊǳŎǘǳǊŜ 

4. Socio-ŜŎƻƴƻƳƛŎ ŀŘǾŀƴǘŀƎŜκŘƛǎŀŘǾŀƴǘŀƎŜΥ !ǳǎǘǊŀƭƛŀƴ .ǳǊŜŀǳ ƻŦ {ǘŀǘƛǎǘƛŎǎΩ LƴŘŜȄ ƻŦ wŜƭŀǘƛǾŜ {ƻŎƛƻ-economic Advantage and 

Disadvantage 

5. Economic diversity: Hachman Index   

Preliminary maps of each indicator for Burnett-Mary are presented in Appendix 2. The final maps for each NRMR will be 

provided at the completion of the socio-economic vulnerability assessment component of the project in December 2014.  

It is important to note that this is a top-down assessment using secondary data sets. Thus, it is strongly recommended that the 

results be read and interpreted alongside in-depth knowledge of specific local circumstances. Nevertheless, the results provide a 

starting point by highlighting areas for further investigation. 
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About this Report 

This report provides details of the approach used to assess socio-economic vulnerability to climate change impacts for six 

natural resource management regions on the east coast of Australia. It is part of a wider project entitled 

Climate Change Adaptation for Natural Resource Management in East Coast Australia funded through the Commonwealth 

DƻǾŜǊƴƳŜƴǘΩǎ bŀǘǳǊŀƭ wŜǎƻǳǊŎŜ aŀƴŀƎŜƳŜƴǘ /ƭƛƳŀǘŜ Change Impacts and Adaptation Research Grants Program. This project 

will increase the capacity for adaptation to climate change by enhancing knowledge and skills, and establishing long-term 

collaborations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Disclaimer: While every attempt has been made to source data from reliable sources, the data and/or any associated analysis or 
commentary should be viewed as general in nature. The Sustainability Research Centre, University of the Sunshine Coast does 
not warrant the accuracy of the information contained within and accepts no liability for any loss or damage that may be 
suffered as a result of reliance on this information, whether or not there has been any error, omission or negligence on our 
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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 a top-down assessment of potential socio-economic vulnerability 

to climate change impacts across the East Coast Cluster of natural resource management regions (NRMRs). It should be read in 

conjunction with the six brochures that accompany this report which are the initial results from the assessment. A brochure has 

been prepared for one agricultural sector in each of the six NRMRs for which agriculture is socially and economically significant.  

The approach outlined in this report provides a starting point for assessing and addressing socio-economic vulnerability to the 

impacts of climate change. The report and the brochures should be read and interpreted alongside more in-depth knowledge of 

specific local conditions and circumstances.  

Geographic Extent 

Six NRMRs on the east coast of Australia delineate the geographical area of the East Coast Cluster for which the assessment 

process outlined in this report has been prepared. The NRMRs are defined according to those that were established via a range 

of Commonwealth-State agreements for the delivery of community-based natural resource management in Australia. 

The three natural resource management areas in Queensland (QLD) are: 

1. Fitzroy Basin Association 
2. Burnett-Mary Regional Group 
3. South East Queensland Catchments 

The three natural resource management regions (catchment management authorities, CMAs) in New South Wales (NSW) are: 

1. Northern Rivers Catchment Management Authority 
2. Hunter-Central Rivers Catchment Management Authority 
3. Hawkesbury-Nepean Catchment Management Authority

1
 

In January 2014, the NSW CMAs were replaced by Local Land Services (LLSs). To date, however, the availability of data relevant 

to this report is limited to the CMA boundaries. Thus, the approach has been developed using the original boundaries for the 

East Coast Cluster. 

Report Structure 

This report is organised into 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 used to 

assess potential socio-economic vulnerability are identified and their relevance briefly discussed. Section Three outlines the 

ƻǾŜǊŀƭƭ ŀǎǎŜǎǎƳŜƴǘ ŀǇǇǊƻŀŎƘΣ ōŜǎǘ ŘŜǎŎǊƛōŜŘ ŀǎ ΨƳǳƭǘƛǇƭŜ ƭƛƴŜǎ ƻŦ ŜǾƛŘŜƴŎŜΩΦ Lƴ ǘƘŜ ŦƻǳǊǘƘ ŀƴŘ Ŧƛƴŀƭ ǎŜŎǘƛƻƴΣ ǘƘŜ Řŀǘŀ ǎƻǳǊŎŜs used 

in the assessment are identified, 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 the 2010-11 Agricultural Census.  

                                                                 
1
 Prior to the commencement of the Climate Change Adaptation for Natural Resource Management in East Coast Australia project, Sydney Metropolitan CMA 

was merged with Hawkesbury-Nepean CMA. In this assessment, Hawkesbury-Nepean and Sydney Metropolitan CMAs are treated separately for two reasons. 
First, the data available are organised according to the NRMR boundaries in use at the time of collection (i.e., 2011 for the Census of Population and Housing and 
2010-11 for the Agricultural Census). Second, the approach focuses upon the agricultural sector which is not socially or economically significant within the Sydney 
Metropolitan CMA. In theory, data from Sydney Metro and Hawkesbury-Nepean may be merged. In practice, though, the highly concentrated nature of the 
population in Sydney Metro significantly increases the time required for data compilation, but would have negligible impact on the final results because of the 
very small contribution made by the agricultural sector to employment and the value of agricultural commodities produced in Sydney Metro.  
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Assessment Approach 

There is 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 opinion. The approach used in this assessment is best described as 

ΨƳǳƭǘƛǇƭŜ ƭƛƴŜǎ ƻŦ ŜǾƛŘŜƴŎŜΩΦ .ŜŦƻǊŜ ŘŜǘŀƛƭƛƴƎ ǘƘƛǎ ŀǇǇǊƻŀŎƘΣ ƛƴ ǘƘƛǎ ǎŜŎǘƛƻƴ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ǾǳƭƴŜǊŀōƛƭƛǘȅ ƛǎ ōǊƛŜŦƭȅ ŘŜŦƛƴŜŘ, and the 

procedures for 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 

ǎȅǎǘŜƳΩǎκŎƻƳƳǳƴƛǘȅΩǎκƛƴŘǳǎǘǊȅΩǎ ŜȄǇƻǎǳǊŜ ǘƻ ǘƘŜ ƛƳǇŀŎǘǎ ƻŦ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ, their associated sensitivity to those impacts, and 

their capacity to be able respond to and cope with those impacts. The definition of vulnerability provided in the Lt//Ωǎ Ƴƻǎǘ 

recent assessment (The Fifth Assessment) is 

 άThe propensity or predisposition to be adversely affected. Vulnerability encompasses a variety of concepts including 

sensitivity or susceptibility to harm and lack of capacity to cope and adaptέ (Intergovernmental Panel on Climate Change, 

2014, glossary, p. 28).  

 

 

The components of vulnerability ς exposure, sensitivity and adaptive capacity ς can be depicted in the following way (Figure 1).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Components of vulnerability (Allen Consulting, 2005; see also Preston et al., 2008)  

¢ƘŜ Lt// ŘŜŦƛƴŜǎ ŜȄǇƻǎǳǊŜ ŀǎ άǘƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ǇŜƻǇƭŜΣ ƭƛǾŜƭƛƘƻƻŘǎΣ ǎǇŜŎƛŜǎ ƻǊ ŜŎƻǎȅǎǘŜƳǎΣ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǎŜǊǾƛŎŜǎ ŀƴŘ ǊŜǎƻǳǊŎŜs, 

infrastructurŜΣ ƻǊ ŜŎƻƴƻƳƛŎΣ ǎƻŎƛŀƭΣ ƻǊ ŎǳƭǘǳǊŀƭ ŀǎǎŜǘǎ ƛƴ ǇƭŀŎŜǎ ǘƘŀǘ ŎƻǳƭŘ ōŜ ŀŘǾŜǊǎŜƭȅ ŀŦŦŜŎǘŜŘέ (Intergovernmental Panel on 

Climate Change, 2014, glossary, p. 12). Such a definition raises the question: exposed to what? In the context of climate change 

impacts, this has typically been interpreted as the range of biophysical processes specific to the system/community/industry of 

interest. That is, changes in the climate system such as increased temperatures, greater variability in rainfall or changes in the 

frequency/intensity of tropical cyclones. 

!ŘŀǇǘƛǾŜ ŎŀǇŀŎƛǘȅ ƛǎ άǘƘŜ ŀōƛƭƛǘȅ ƻŦ ǎȅǎǘŜƳǎΣ ƛƴǎǘƛǘǳǘƛƻƴǎΣ ƘǳƳŀƴǎΣ ŀƴŘ ƻǘƘŜǊ ƻǊƎŀƴƛǎƳǎ ǘƻ ŀŘƧǳǎǘ ǘƻ ǇƻǘŜƴǘƛŀƭ ŘŀƳŀƎŜΣ ǘƻ ǘŀƪe 

ŀŘǾŀƴǘŀƎŜ ƻŦ ƻǇǇƻǊǘǳƴƛǘƛŜǎΣ ƻǊ ǘƻ ǊŜǎǇƻƴŘ ǘƻ ŎƻƴǎŜǉǳŜƴŎŜǎέ (Intergovernmental Panel on Climate Change, 2014, glossary, p. 2). 

From a socio-economic perspective, there is a strong body of literature that explores the determinants of adaptive capacity.  

Exposure 

Potential Impact 

Sensitivity 

Adaptive 
Capacity 

Vulnerability 
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{ŜƴǎƛǘƛǾƛǘȅ ƛǎ άǘƘŜ ŘŜƎǊŜŜ ǘƻ ǿƘƛŎƘ ŀ ǎȅǎǘŜƳ ƻǊ ǎǇŜŎƛŜǎ ƛǎ ŀŦŦŜŎǘŜŘΣ ŜƛǘƘŜǊ ŀŘǾŜǊǎŜƭȅ ƻǊ ōŜƴŜŦƛŎƛŀƭƭy, by climate variability or 

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 flooding due to sea-ƭŜǾŜƭ ǊƛǎŜύέ 

(Intergovernmental Panel on Climate Change, 2014, glossary, p. 24). In contrast to adaptive capacity, measuring socio-economic 

sensitivity to the impacts of climate change has received less specific treatment in the research literature. Drawing on recent 

Australian work, in this assessment sensitivity to the impacts of climate change is interpreted as the degree to which a given 

system is reliant upon natural resources ς resource dependency (Marshall, 2011; Marshall, Gordon, & Ash, 2011; Marshall, 

2014; Marshall, Stokes, Webb, Marshall, & Lankester, 2014). 

 άThe sensitivity of resource-users to climate change is determined to a large extent by how dependent they are on a 
climate-sensitive natural resource. The more dependent people are on a natural resource, the more sensitive they are to 
changes in condition or access to the resourceέ (Marshall et al., 2014, p. 88). 

 

 

Using resource dependency as a point of departure, the remainder of this assessment focuses upon the agricultural sector 

ōŜŎŀǳǎŜ ƻŦ ǘƘŜ ǎŜŎǘƻǊΩǎ ŎƭŜŀǊ ŀƴŘ ŘƛǊŜŎǘ ǊŜƭƛŀƴŎŜ ƻƴ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎ. However, the simple fact that all economic activities are 

not equally important in all places and the large area spanned by the East Coast Cluster, means a more focused approach is 

required. That is, the dominant agricultural sub-sectors in each NRMR need to be identified. 

Selection of Agricultural Sub-sectors 

One way in which the agricultural sub-sectors most relevant to each NRMR may be identified is by consideration of the social 

and economic significance of each sub-sector. Social and economic significance of each agricultural subsector was considered 

through the number of residents employed in each sub-sector and the contribution of each sub-sector to the gross value of 

agricultural commodities produced (VACP) in each NRMR. These data are presented in Tables 2 and 3 (next page).  

! ǇǊƻŎŜǎǎ ƻŦ ΨƴŀǘǳǊŀƭ ōǊŜŀƪǎΩ ǿŀǎ ǳǎŜŘ ǘƻ ƘƛƎƘƭƛƎƘǘ ǘƘŜ ŀƎǊƛŎǳƭǘǳǊŀƭ ǎǳō-sectors most socially and economically significant in each 

NRMR. In the case of social significance (employment data), the natural break was sub-sectors 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 million of the 

gross VACP.  In Tables 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 agricultural sub-sector. The exception is Sydney Metropolitan CMA. 

This is unsurprising because this region encompasses the Sydney metropolitan area. However, agricultural activity occurs in 

{ȅŘƴŜȅΩǎ ǳǊōŀƴ ŦǊƛƴƎŜΣ ŀǊŜŀǎ ǘƘŀǘ ŀǊŜ ŎŀǇǘǳǊŜŘ ǿƛǘƘƛƴ IŀǿƪŜǎōǳǊȅ-Nepean CMA. Given the low social and economic significance 

of agriculture to Sydney Metro 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 classifications can be 

organised into four broad, although not mutually exclusive, agricultural sectors (Table 1). 

Table 1: 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 
2. Fruit & Tree Nut Growing 
3. Mushroom & Vegetable Growing 

1. Nurseries/Cut Flowers/Turf 
2. Fruit (includes tree nuts) 
3. Vegetables for Human Consumption 

Grazing 1. Sheep, Beef Cattle & Grain Farming 
2. Dairy Farming 

1. Livestock Slaughterings and other Disposals 
2. Livestock Products 

Cropping 1. Other Crop Growing 1. Broadacre Crops 

Other agriculture 1. Poultry Farming 
2. Deer Farming 
3. Other Livestock Farming 
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Table 2: The number of persons employed in the agricultural sectors across the NRMRs in the East Coast Cluster 

ABS Industry Classification Fitzroy Burnett-Mary 
South East 

Queensland 
Northern Rivers 

Hunter-Central 
Rivers 

Hawkesbury-
Nepean 

Sydney Metro 

Nursery & Floriculture 
Production 

90 203 997 278 286 714 244 

Mushroom & Vegetable 
Growing 

51 1,055 1,957 542 199 1,398 452 

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

Sheep, Beef Cattle & Grain 
Farming 

4,446 2,696 2,653 4,271 2,306 1,128 569 

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 
defined) 

132 440 623 435 230 368 168 

Source: 2011 Census of Population & Housing. Table generated using ABS Table Builder 

NOTE: Numbers in bold show those sub-sectors in which 1,000 persons or more are employed. 

 

Table 3: The value of agricultural commodities produced (VACP) across the NRMRs in the East Coast Cluster 

ABS Classification 
Fitzroy Burnett-Mary 

South East 
Queensland 

Northern Rivers 
Hunter-Central 

Rivers 
Hawkesbury-

Nepean 
Sydney Metro 

($m) ($m) ($m) ($m) ($m) ($m) ($m) 

Fruit 27.8 196.4 129.7 167.4 10.7 16.10 1.5 

Nurseries/Cut 
Flowers/Turf 

8.5 39.7 184.9 62.3 33.8 158.5 *  

Vegetables for Human 
Consumption 

9.4 305.3 340.9 51.4 10.9 164.9 5.4 

Livestock Slaughterings 682.6 330.5 422.3 374.5 336.5 335.0 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 2010-11 (Australian Bureau of Statistics, 2012b)  

NOTE: Numbers in bold show those sub-sectors that contribute $100 million or more to the gross value of agricultural commodities produced.  

 



 

Sustainability Research Centre 2014      

 

5  

Three of the broad ŀƎǊƛŎǳƭǘǳǊŀƭ ǎŜŎǘƻǊǎ ƛŘŜƴǘƛŦƛŜŘ ƛƴ ¢ŀōƭŜ м ƳŜǘ ǘƘŜ ΨƴŀǘǳǊŀƭ ōǊŜŀƪǎΩ ǇǊƻŎŜǎǎ outlined above for both social and 

economic significance in at least one NRMR: horticulture, grazing and cropping. The results of this process are shown in Table 4. 

Table 4: Agricultural sub-sectors most significant in each of the NRMRs 

 Horticulture Grazing* Cropping 

Fitzroy  V V 

Burnett-Mary V V V 

South East Queensland V   

Northern Rivers V V  

Hunter-Central Rivers  V  

Hawkesbury-Nepean V   

* The VACP data for the grazing sector is compiled from ΨƭƛǾŜǎǘƻŎƪ ǎƭŀǳƎƘǘŜǊƛƴƎǎ ŀƴŘ ƻǘƘŜǊ ŘƛǎǇƻǎŀƭǎΩ ǿƘƛŎƘ ƛƴŎƭǳŘŜ ƴƻƴ-grazing related 
ǎƭŀǳƎƘǘŜǊƛƴƎǎκŘƛǎǇƻǎŀƭǎΣ ǎǇŜŎƛŦƛŎŀƭƭȅ ǇƻǳƭǘǊȅΦ Lǘ ŀƭǎƻ ŎƻƳǇǊƛǎŜǎ ΨƭƛǾŜǎǘƻŎƪ ǇǊƻŘǳŎǘǎΩ ǿƘƛŎƘ ƛƴŎƭǳŘŜǎ ƴƻƴ-grazing products, specifically eggs. Closer 
inspection of the data for each NRMR in which grazing is identified as significant reveals that livestock slaughterings/disposals and livestock 
products associated with the grazing industry dominates VACP in four of the NRMRs. The exceptions are South East Queensland and 
Hawkesbury-Nepean. Thus, grazing in these regions is not shown in Table 4.   

 
The cropping sector is only significant in two NRMRs: Burnett-Mary and Fitzroy. Closer inspection of the VACP data revealed that 

the majority of the cropping activity in Burnett-Mary involved sugar cane growing, making the Burnett-Mary cropping sector 

qualitatively different from the cropping sector in Fitzroy that is characterized by a more diverse range of broadacre crops. In 

addition, the combined livestock/cropping classifications used by the ABS to report the employment 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 and grazing sectors captures at least 71% of the agricultural workforce 

(Table 5) and 72% of the total gross value of agricultural production (Table 6) in each NRMR. 

Table 5: Percentage of persons employed in agriculture captured by focusing upon the grazing and horticultural sub-sectors  

 Grazing Horticulture Grazing + Horticulture 

 
No. employed 

% of persons 
employed in Ag. 

No. employed 
% of persons 

employed in Ag. 
% of total persons employed in 

agriculture 

Fitzroy 4,487 85% 362 7% 92% 

Burnett-Mary 3,145 41% 2,849 37% 78% 

SEQ 3,214 31% 4,758 46% 77% 

Northern Rivers 4,934 56% 2,643 30% 86% 

Hunter-Central Rivers 2,923 56% 791 15% 71% 

Hawkesbury-Nepean 1,335 26% 2,384 46% 72% 

Source: 2011 Census of Population & Housing 

Table 6: Percentage of total gross value of agricultural commodities produced captured by focusing upon the grazing and horticultural sub-
sectors  

 Grazing Horticulture Grazing + Horticulture 

 Gross VACP 
($m) 

% of total gross 
VACP 

Gross VACP 
($m) 

% of total gross 
VACP 

% of total gross VACP 

Fitzroy 692.1 67% 45.7 5% 72% 

Burnett-Mary 399.9 36% 541.1 49% 85% 

SEQ 500.4 41% 655.5 54% 95% 

Northern Rivers 502.3 58% 281.1 32% 90% 

Hunter-Central Rivers 480.5 84% 55.4 10% 94% 

Hawkesbury-Nepean 435.5 55% 339.5 43% 98% 

Source: Agricultural Census 2010-11 (Australian Bureau of Statistics, 2012b) 
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Due to resource constraints, only one sector in each NRMR could be assessed. In three of the NRMRs, grazing contributed to 

more than 50% of both agricultural employment and VACP (Fitzroy, Northern Rivers and Hunter-Central Rivers). Grazing was 

selected as the sector for assessment in these NRMRs.  

The dominant sector in the other three NRMRs was not as clear. First, in the case of South East Queensland, the 50% threshold 

was met for the economic significance of the horticultural sector. The horticultural sector employed the highest percentage of 

the agricultural workforce, almost meeting the 50% threshold for social significance (46% of agricultural employment). Thus it 

was chosen as the sector upon which to focus in South East Queensland. Second, in the case of Burnett-Mary, there was a 4% 

difference between the social significance of grazing and horticulture, but a 13% difference between the economic significance 

of the two sectors. The horticultural sector almost met the 50% threshold for the VACP, so was chosen as the sector upon which 

to focus. Finally, in the case of Hawkesbury-Nepean, the horticultural sector was selected because although the VACP of grazing 

commodities exceeded the 50% threshold, as noted above the majority of the value of livestock slaughterings/disposals and 

livestock products was not contributed by the grazing sector per se; instead the poultry sector contributed most of the value of 

livestock slaughterings/disposals 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 Hawkesbury-Nepean. 

In sum, the focus of assessment in Fitzroy, Northern Rivers and Hunter-Central Rivers is the grazing industry, and the 

horticultural sector is the focus of assessment in Burnett-Mary, South East Queensland and Hawkesbury-Nepean. 

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

Indicators 

A wide range of social and economic indicators has been used in assessments of vulnerability to the impacts of climate change. 

The indicators included in this initial assessment were selected for two reasons. First, they have been associated with 

vulnerability to the impacts of climate change and/or environmental stressors (e.g., floods, drought) in previous research 

conducted in New South Wales and Queensland, Australia. Second, suitable data that represented these variables is readily 

available and can be meaningfully mapped using Geographic Information Systems software. These considerations resulted in the 

identification of five key indicators against which the spatial distribution of the agricultural sectors can be compared: 1) 

Significance of agriculture; 2) Age of workforce and owner managers; 3) Geographic remoteness; 4) Socio-economic 

advantage/disadvantage; and 5) Economic diversity. 

Significance of Agriculture 

Sensitivity to the impacts of climate change can be characterised as resource dependency (Marshall, 2011; Marshall et al., 2014). 

Marshall (2011, p. 1107) ŘŜŦƛƴŜǎ ǊŜǎƻǳǊŎŜ ŘŜǇŜƴŘŜƴŎȅ ŀǎ άǘƘŜ ƴŀǘǳǊŜ ŀƴŘ ƳŀƎƴƛǘǳŘŜ ƻŦ ǘƘŜ ǎŜƴǎƛǘƛǾƛǘȅ ƻŦ ǊŜǎƻǳǊŎŜ ǳǎŜǊǎ ǘƻ 

changes in resource condition or access as a result of climate change, environmental degradation, or changes in regulatory 

ǇƻƭƛŎȅέΦ tǳǘ ŀƴƻǘƘŜǊ ǿŀȅΣ ƛƴŘƛǾƛŘǳŀƭǎ ǿƘƻ ŀǊŜ ƳƻǊŜ ŘŜǇŜƴŘŜƴǘ ǳǇƻƴ ƴŀǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎ Ƴŀȅ ōŜ ƳƻǊŜ ǎŜƴǎƛǘƛǾŜ ǘƻ ŎƘŀƴƎŜǎ ƛƴ 

climate. 

Australian researchers who have operationalised the concept of resource dependency to explore vulnerability to climate change 

suggest that there are social, economic and environmental dimensions to resource dependency (Marshall, 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 resƻǳǊŎŜ ŘŜǇŜƴŘŜƴŎȅ ǿŜǊŜ ƳŜŀǎǳǊŜŘ ōȅ ŀǎƪƛƴƎ ǊŜǎǇƻƴŘŜƴǘǎ ŀōƻǳǘ ǘƘŜƛǊ ŀǘǘŀŎƘƳŜƴǘǎ ǘƻ ǇƭŀŎŜ ŀƴŘ ǊŜǎǇƻƴŘŜƴǘǎΩ 

formal/informal networks; environmental dimensions were measured by generating responses to questions about 
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environmental attitudes and practices; and ecƻƴƻƳƛŎ ŘƛƳŜƴǎƛƻƴǎ ǿŜǊŜ ƳŜŀǎǳǊŜŘ ǘƘǊƻǳƎƘ ǉǳŜǎǘƛƻƴǎ ŀōƻǳǘ ƛƴŘƛǾƛŘǳŀƭǎΩ ŀǇǇǊƻŀŎƘ 

to business (economic or lifestyle motives) and their financial status (Marshall, 2011).   

However, comparable indicators are absent from secondary data sets upon which an assessment at the 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 relevance to the assessment 

process at the individual NRMR-level. That is, communities/sub-regions 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 

sectors ς agriculture ς at the sub-regional level. Social 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 activity. Owing 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 at this stage 

of the assessment. 

Age of Workforce and Owner Managers 

Age is one of the most common socio-economic variables to be associated with vulnerability to climate change impacts. The 

underlying logic between this association is that older populations can be 1) more sensitive to negative health impacts of climate 

variability, such as increased temperatures (Vaneckova, Beggs, & Jacobson, 2010) and 2) have reduced adaptive capacity to be 

able to cope with shocks and/or stressors (Solangaarachchi, Griffin, & Doherty, 2012). 

However, there is an emerging research literature that suggests the relationship between age and vulnerability is not 

straightforward. Clemens, Berry, McDermott, and Harper (2013) reported on a survey of 6,104 Queensland residents after the 

flood and cyclone events of 2010-11. The results revealed that adults of working age were more likely to report exposure to 

property damage, reduced incomes and adverse emotional impacts than non-working age adults. The researchers of this study 

suggested that this is because people of working age have a greater likelihood of being employed, owning income-producing 

property and having dependent children. Similarly, in an agricultural context, researchers identified that both older- and 

younger-aged cattle producers can demonstrate similarly low levels of vulnerability to climate change impacts because of other 

intervening factors e.g., strength of industry networks and willingness to make changes. Thus, the complex ways in which age 

interacts with socio-economic vulnerability means that age alone is not a particularly strong indicator (Marshall et al., 2014). Age 

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 current assesǎƳŜƴǘΣ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŜ ŀƎŜ ǇǊƻŦƛƭŜ ƻŦ ǘƘŜ ǊŜǎǇŜŎǘƛǾŜ ŀƎǊƛŎǳƭǘǳǊŀƭ ǎŜŎǘƻǊΩǎ ǿƻǊƪŦƻǊŎŜ ƛǎ ǳǎŜŦǳƭ 

for understanding their vulnerability to the impacts of climate change for two reasons. First, the average age of Australian 

farmers has been steadily increasing for 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 their adaptive capacity. Second, there are differences in the workforce age profiles between 

individual agricultural sectors. For example, in the workforce of the Burnett-Mary horticultural sector, the workforce of the fruit 

and tree nut growing sector tends to be older than the workforce of the vegetable growing sector. Understanding these sectoral 

differences is pertinent to understanding where intra-sector vulnerabilities might be revealed in regions with diverse agricultural 

sectors. 

In addition, the age profile 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 their socio-economic vulnerability 

because owner managers have decision-making 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 sector. 

Geographic Remoteness  

Rural and regional areas are often characterised by higher levels of disadvantage than urban areas because of the interaction 

between socio-economic characteristics of the population and the characteristics of particular places (Barclay, 2014).
 
For 

example, following the natural disasters in Queensland in 2010-11, higher proportions of people living in rural and remote areas 

reported suffering adverse impacts when compared to people living in larger urban areas (Clemens et al., 2013). Similarly, more 

negative social impacts of drought seemed to be experienced in rural areas that had experienced a reduction in the level of 

services when compared to areas where service provision was more stable (Alston & Witney-Soanes, 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 urban-based populations or economic sectors because service provision is 

often poorer. However, vulnerability is likely to be mediated by other socio-economic variables, so geographic remoteness as an 

indicator should not be used in isolation. For example, although rural areas often have lower levels of socio-economic 

advantage/disadvantage the spatial distribution is not likely to be uniform meaning two areas considered to be equally remote 

but with different population characteristics are also likely to have different vulnerabilities.    

Socio-Economic Advantage/Disadvantage 

Socio-economic advantage or disadvantage is a multi-faceted concept. In general, though, populations with higher levels of 

socio-economic disadvantage may have increased sensitivity to the impacts of ς and reduced capacity to respond to ς climatic 

and environmental changes. For example, ƛƴ ŀ ǎǘǳŘȅ ƻŦ ǘƘŜ ƛƳǇŀŎǘǎ ƻŦ ǘǊŀǳƳŀ ŀŦǘŜǊ vǳŜŜƴǎƭŀƴŘΩǎ ŦƭƻƻŘǎ нлмл-11, Clemens et al., 

(2013) reported that one of the groups of people who were disproportionately likely to report exposure to damage and 

emotional impacts were those who lived in socio-economically disadvantaged areas.  

Given the wide range of variables that can contribute to socio-economic advantage/disadvantage a number of indexes have 

been developed that incorporate variables, besides income, commonly associated with socio-economic 

advantage/disadvantage. Other variables include educational attainment, skilled/unskilled occupations, rates of car ownership 

and residential overcrowding. Although the interrelationships between these variables and their association with vulnerability to 

the impacts of climate change are complex, the composite nature of an index makes it an easily accessible way in which spatial 

variation of a standardised measure of socio-economic advantage/disadvantage may be explored. However, as noted by 

Solangaarachchi, Griffin and Doherty (2012), these indexes to not capture all variables associated with socio-economic 

vulnerability. Thus, socio-economic advantage/disadvantage is used here as another line of evidence to be combined with the 

other indicators. 

Economic Diversity 

Economic diversity has been associated with vulnerability to the impacts of climate variability. In a study of the social impacts of 

drought throughout the Murray-Darling Basin in Australia, Alston and Witney-Soanes (2008) reported that negative 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 opportunities if 

economic or environmental stressors adversely affect agriculture. Put another way, a more diverse economy may contribute 

toward reduced socio-economic vulnerability.   
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Multiple Lines of Evidence 

¢Ƙƛǎ ΨǘƻǇ-Řƻǿƴ ŀǎǎŜǎǎƳŜƴǘΩ ǳǎŜǎ ŀ ΨƳǳƭǘƛǇƭŜ ƭƛƴŜǎ ƻŦ ŜǾƛŘŜƴŎŜ ŀǇǇǊƻŀŎƘΩ (Dale et al., 2011). That is, rather than producing an 

individual score of vulnerability computed from the range of indicators included, the indicators used here are disaggregated to 

enable them to be combined in the ways most suited to individual natural resource managers in their local contexts (Figure 2).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Approach used to assess potential socio-economic vulnerability to the impacts of climate change 

 

9ŀŎƘ ƛƴŘƛŎŀǘƻǊ Ŏŀƴ ōŜ ŎƻƴǎƛŘŜǊŜŘ ΨƻƴŜ ƭƛƴŜ ƻŦ ŜǾƛŘŜƴŎŜΩ ŦƻǊ ŀǎǎŜǎǎƛƴƎ ǘƘŜ potential vulnerability of sectors/sub-regions. Areas 

where multiple lines of evidence 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 with socio-economic 

vulnerability because vulnerability is 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, but in 

others it can be associated with lower vulnerability because of intervening factors such as higher capacity to adapt to stressors. 

Thus, this top-ŘƻǿƴΣ ƳǳƭǘƛǇƭŜ ƭƛƴŜǎ ƻŦ ŜǾƛŘŜƴŎŜ ŀǇǇǊƻŀŎƘ ƘƛƎƘƭƛƎƘǘǎ ΨƘƻǘǎǇƻǘǎΩ ƻŦ potential socio-economic vulnerability to the 

impacts of climate. Once identified though, local knowledge needs to be incorporated in order to determine what might be the 

implications for specific sectors in particular localities.  

Data Sources and Statistical Geography 

There are a wide range of secondary data sets compiled by numerous agencies at a range of scales (e.g., local government, 

state-level and national-level) that may be used for vulnerability assessments. However, accessing multiple data sets from 

multiple agencies and streamlining the data so that they can be meaningfully combined increases the complexity of any 

assessment and can restrict use of the approach in the future if time and financial resources are not available.  

A key objective of this assessment was to ensure that the approach would be easily replicable with minimal resources. Thus, 

national data sets compiled by the Australian Bureau of Statistics (ABS) were selected as the data sources: specifically, the most 

recent Australian Census of Population and Housing ς 2011 ς and the Agricultural Census 2010-11. Although agricultural 

statistics similar to those reported during a census year are released annually, the Agricultural Census 2010-11 was chosen in 

RESEARCH 
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climate change 

DATA 
Secondary data sources 
available for all NRMRs 
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order to align with the date of the Census of Population and Housing data used and because agricultural statistics from census 

years are available at smaller statistical geographies than the data available from non-census years (see next section). At this 

stage of the assessment, no attempt has been made to generate time series data because this is made problematic by changes 

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 Census.
2
 For these reasons, the current 

assessment approach is limited to generating ŀ Ψнлмм ǎƴŀǇǎƘƻǘΩΦ 

Statistical Geography 

Another objective of this assessment is to be able to spatially represent potential socio-economic vulnerability to climate 

change. A set of maps representing each indicator for each NRMR region will be produced during Phase Two of this project 

(June-November, 2014). Although spatial representation is not a focus of this report, selection of appropriate geographical 

scales was a vital consideration 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 Information System 

(GIS) software. In 2011, the Australian Bureau of Statistics released a new framework for the collection and dissemination of 

geographically classified statistics ς the Australian Statistical Geography Standard (ASGS). The ASGS replaced the previous 

statistical geography ς Australian Standard Geographical Classification (ASGC). The ASGS framework includes a series of ABS 

Structures and a series of non-ABS Structures that are approximated using regions from the ABS Main Structure (Figure 3).  

 
Figure 3Υ !ǳǎǘǊŀƭƛŀƴ .ǳǊŜŀǳ ƻŦ {ǘŀǘƛǎǘƛŎǎΩ !ǳǎǘǊŀƭƛŀƴ {ǘŀǘƛstical Geography Standard (ASGS) 2011 Structure and Summary (Australian Bureau 

of Statistics, 2013a)  

                                                                 
2
 άtǊƛƻǊ ǘƻ ǊǳƴƴƛƴƎ ǘƘŜ нллр-06 Agricultural Census, the ABS had maintained itǎ ƻǿƴ ǊŜƎƛǎǘŜǊ ƻŦ ŀƎǊƛŎǳƭǘǳǊŀƭ ŜǎǘŀōƭƛǎƘƳŜƴǘǎέΦ Χ ǘƘŜ !.{ ƳƻǾŜŘ άǘƻ ŀ ƴŜǿ ŦǊŀƳŜ 

sourced from the Australian Taxation Office's Australian Business Register (ABR) from the 2005-лс !ƎǊƛŎǳƭǘǳǊŀƭ /Ŝƴǎǳǎ ƻƴǿŀǊŘǎΦ Χ The key implication of this 
strategy is that census data will not be directly comparable with historical time seriesέ (Australian Bureau of Statistics, 2007, p. 7). 
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Natural Resource Management Regions are included in the non-ABS structures and are approximated from Statistical Area Level 

1 (SA1). Table Builder BasicΣ ǘƘŜ !.{Ω ƻƴƭƛƴŜ ǘƻƻƭ ŦƻǊ ŜȄǇƭƻǊƛƴƎ ŎŜƴǎǳǎ ŘŀǘŀΣ ŜƴŀōƭŜǎ straightforward compilation of all 2011 

Census of Population and Housing data at SA1 level. 

Data from the 2010-11 Agricultural Census, however, needs to be accessed in a different way. These data are freely available on 

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

3) statistical area 4 (SA4), 4) statistical area 2 (SA2), 5) natural resource management region, and 6) Murray-Darling Basin/non-

Murray-Darling Basin (Australian Bureau of Statistics, 2012a, 2012b). Although data is available at the NRMR-level, a smaller 

geography is required in order to assess intra-NRMR variation. In this assessment, intra-NRMR variation was 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, regions lying partially outside 

of NRMR boundaries are included. In most cases, all SA2s that intersect with the respective NRMR boundary have been retained 

to enable natural resource managers to use their own judgement when interpreting the data. Burnett-Mary (two SA2s) and 

South East Queensland (three SA2s) were exceptions. Appendix 1 provides comprehensive lists of the SA2s used to compile data 

at this geography for each NRMR. These have been provided to enable the assessment process to be undertaken with data from 

subsequent censuses. This is made possible because SA2s have been designed to ensure the boundaries remain relatively stable 

over time (Pink, 2011a).   

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

Summaries of Data Compilation for Each Indicator 

In this section, the specific procedures and sources used for compiling the NRMR-specific 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 horticultural activity 

in the respective NRMRs.   

Significance of Agriculture 

In this assessment, when quoted as an NRMR statistic, the percentage of the labour force employed in agriculture was 

generated using the ABS list of NRMR classifications (based on SA1s). An example map from Burnett-Mary is available in 

Appendix 2. When the percentage of the labour force is quoted for individual statistical areas that intersect with NRMR 

boundaries, the statistic has been generated using the Main Statistical Area Structure ς SA2s. Table 7 summarises the sources, 

data and GIS files used for compiling the data for assessing the significance of agriculture.  

Table 7: Data summary for significance of agriculture indicator 

Indicator Percentage of labour force employed in agriculture 

Data Source ABS Census of Population and Housing 2011 (Table Builder Basic) 

ABS Databases 2011 CPH: Employment, Income & Unpaid Work  
1. Industry classifications 
2. Labour force status classifications 

  [ŀōƻǳǊ ŦƻǊŎŜ Ґ ΨŜƳǇƭƻȅŜŘΣ ǿƻǊƪŜŘ full-ǘƛƳŜΩ Ҍ ΨŜƳǇƭƻȅŜŘΣ ǿƻǊƪŜŘ ǇŀǊǘ-ǘƛƳŜΩ Ҍ ΨŜƳǇƭƻȅŜŘΣ ŀǿŀȅ ŦǊƻƳ 
ǿƻǊƪΩ Ҍ ΨǳƴŜƳǇƭƻȅŜŘΣ ƭƻƻƪƛƴƎ ŦƻǊ Ŧǳƭƭ-ǘƛƳŜ ǿƻǊƪΩ Ҍ ΨǳƴŜƳǇƭƻȅŜŘΣ ƭƻƻƪƛƴƎ ŦƻǊ ǇŀǊǘ-ǘƛƳŜ ǿƻǊƪΩ 

 

ABS Geography 1. Geographical Areas from Statistical Area Level 1 (SA1s): Natural Resource Management Regions 
2. Statistical Area Level 1 (SA1) ASGS Ed 2011 (Digital Boundaries in ESRI Shapefile Format available) 

 

Age of Workforce and Owner Managers 

Lƴ ǘƘƛǎ ŀǎǎŜǎǎƳŜƴǘΣ Řŀǘŀ ŦƻǊ ǘƘŜ ŀƎŜ ƻŦ ŜŀŎƘ ǎŜŎǘƻǊΩǎ ǿƻǊƪŦƻǊŎŜ ŀƴŘ owner managers with decision-making responsibility (ABS 

classification: owner managers) was generated using the ABS list of NRMR classifications (based on SA1s). Age data was 

combined into 10-year age groups and the relative percentages calculated for, where applicable, the agricultural workforce, the 

sector workforce, and sub-sector workforces (e.g., mushroom & vegetable growing in the horticultural sector). The same 
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procedures were then applied to those in the workforce who were classified as owner managers of both incorporated and 

unincorporated businesses. (See brochures for how this data has been presented to date.) Table 8 summarises the sources and 

Řŀǘŀ ǳǎŜŘ ŦƻǊ ŎƻƳǇƛƭƛƴƎ ǘƘŜ Řŀǘŀ ŦƻǊ ŀǎǎŜǎǎƛƴƎ ǘƘŜ ŀƎŜ ƻŦ ŜŀŎƘ ǎŜŎǘƻǊΩǎ ǿƻǊƪŦƻǊŎŜΦ 

Table 8: Data summary 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 2011 CPH: Employment, Income & Unpaid Work  
1. Industry classifications 
2. Age ς five-year age groupings (compiled into 10-year age groups starting at 15-19 years) 
3. 9ƳǇƭƻȅƳŜƴǘ ǘȅǇŜ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴǎ όΨƻǿƴŜǊ ƳŀƴŀƎŜǊǎ ƻŦ ƛƴŎƻǊǇƻǊŀǘŜŘ ōǳǎƛƴŜǎǎŜǎΩ ϧ ΨƻǿƴŜǊ ƳŀƴŀƎŜǊǎ 

ƻŦ ǳƴƛƴŎƻǊǇƻǊŀǘŜŘ ōǳǎƛƴŜǎǎŜǎΩύ 

ABS Geography 1. Geographical Areas from Statistical Area Level 1 (SA1s): Natural Resource Management Regions 

 

Geographic Remoteness 

! ŎƻƳǇǊŜƘŜƴǎƛǾŜ ƴŀǘƛƻƴŀƭ ƛƴŘƛŎŀǘƻǊ ƻŦ ƎŜƻƎǊŀǇƘƛŎ ǊŜƳƻǘŜƴŜǎǎ ƛǎ ǘƘŜ !ǳǎǘǊŀƭƛŀƴ .ǳǊŜŀǳ ƻŦ {ǘŀǘƛǎǘƛŎǎΩ Remoteness Structure. It is 

based upon the Accessibility/Remoteness Index of Australia (ARIA+), which was developed in 2000 and is currently managed by 

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

 ά!wL!Ҍ ƛǎ ŀ Ŏƻƴǘƛƴǳƻǳǎ ǾŀǊȅƛƴƎ ƛƴŘŜȄ ǿƛǘƘ ǾŀƭǳŜǎ ǊŀƴƎƛƴƎ ŦǊƻƳ л όƘƛƎƘ ŀŎŎŜǎǎƛōƛlity) to 15 (high remoteness), and is based 
on road distance measurements from over 12,000 populated localities to the nearest Service Centres in five size 
ŎŀǘŜƎƻǊƛŜǎ ōŀǎŜŘ ƻƴ ǇƻǇǳƭŀǘƛƻƴ ǎƛȊŜέ (Australian Population and Migration Research Centre, 2014, para. 2). 

 

 
¢ƘŜ wŜƳƻǘŜƴŜǎǎ {ǘǊǳŎǘǳǊŜ άŘƛǾƛŘŜǎ ŜŀŎƘ ǎǘŀǘŜ ŀƴŘ ǘŜǊǊƛǘƻǊȅ ƛƴǘƻ ǎŜǾŜǊŀƭ ǊŜƎƛƻƴǎ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ ǘƘŜƛǊ ǊŜƭŀǘƛǾŜ ŀŎŎŜǎǎ ǘƻ ǎŜǊǾƛŎŜǎέ 

(Pink, 2011c, p. 4). These regions are called Remoteness Areas, of which there are five: Major Cities of Australia, Inner Regional 

Australia, Outer Regional Australia, Remote Australia, and Very Remote Australia. The advantage of the ABS Remoteness 

Structure vis-à-vis ARIA+ is that data from the Census of Population and Housing is compiled according to the Remoteness 

SǘǊǳŎǘǳǊŜ ŀƴŘ ƛǎ Ŝŀǎƛƭȅ ŀŎŎŜǎǎƛōƭŜ ǘƘǊƻǳƎƘ ǘƘŜ !.{Ω ƻƴƭƛƴŜ ǘƻƻƭ ¢ŀōƭŜ .ǳƛƭŘŜǊ .ŀǎƛŎΦ ¢ƘŜ ǊŜƭŜǾŀƴǘ DL{ ŦƛƭŜǎ ŀǊŜ ŀƭǎƻ ŦǊŜŜƭȅ ŀǾailable 

on the ABS website (Pink, 2011b). An example map from Burnett-Mary is available in Appendix 2.  

The percentage of each agriŎǳƭǘǳǊŀƭ ǎŜŎǘƻǊΩǎ ǿƻǊƪŦƻǊŎŜ ǘƘŀǘ ǊŜǎƛŘŜǎ ǿƛǘƘƛƴ ŜŀŎƘ wŜƳƻǘŜƴŜǎǎ !ǊŜŀ Ŏŀƴ ōŜ ŘŜǘŜǊƳƛƴŜŘΦ !ƭǘƘƻǳƎƘ 

the spatial distribution across agricultural sectors is somewhat obvious (for example, the grazing industry in Burnett-Mary is 

likely to be concentrated in remote 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 differentiation. In specific 

contexts, this information may point to different levels of socio-economic vulnerability between geographically clustered 

horticultural businesses. An example from Burnett-Mary is horticultural businesses located near Bundaberg (Remoteness area: 

inner regional) vs those located further west around Biggenden (Remoteness area: outer regional). Table 9 summarises the 

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

Table 9: Data summary for geographic remoteness indicator 

Indicator ABS Remoteness Structure 

Data Source ABS Census of Population and Housing 2011 (Table Builder Basic) 

ABS Database 2011 CPH: Employment, Income & Unpaid Work  
1. Industry classifications 

ABS Geography 1. Geographical Areas from Statistical Area Level 1 (SA1s): Natural Resource Management Regions 
2. Remoteness Area (RA) ASGS Edition 2011 (Digital Boundaries in ESRI Shapefile Format available) 
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Socio-Economic Advantage/Disadvantage 

Lƴ ǘƘƛǎ ŀǎǎŜǎǎƳŜƴǘΣ ǘƘŜ !.{Ω {ƻŎƛƻ 9ŎƻƴƻƳƛŎ LƴŘŜȄŜǎ ŦƻǊ !ǊŜŀǎ ό{9LC!ύ Řŀǘŀ ǿŀǎ ǳǎŜŘ ǘƻ ƳŜŀǎǳǊŜ ŀ ǇƻǇǳƭŀǘƛƻƴΩǎ ƭŜǾŜƭ ƻŦ ǎƻŎƛƻ-

economic advantage/disadvantage. SEIFA data comprises four indices. The Index of Relative Socio-Economic Advantage & 

Disadvantage (IRSAD) was used in this assessment. (This is consistent with Alston and Witney-Soanes (2008).) IRSAD is a 

ƳŜŀǎǳǊŜ ƻŦ ǇŜƻǇƭŜΩǎ άŀŎŎŜǎǎ ǘƻ ƳŀǘŜǊƛŀƭ ŀƴŘ ǎƻŎƛŀƭ ǊŜǎƻǳǊŎŜǎΣ ŀƴŘ ǘƘŜƛǊ ŀōƛƭƛǘȅ ǘƻ ǇŀǊǘƛŎƛǇŀǘŜ ƛƴ ǎƻŎƛŜǘȅέ (Pink, 2013, p. 6). The 

index is derived from a range of data collected in the CPH (Appendix 3). Geographic areas are assigned a decile rating from 1-10. 

A low decile indicates a high proportion of relatively disadvantaged people in an area. A high decile indicates that an area has a 

relatively low incidence of disadvantage. An example map from Burnett-Mary is available in Appendix 2. Table 10 summarises 

the sources, data and GIS files used for compiling the data for assessing socio-economic advantage/disadvantage. 

Table 10: Data summary for socio-economic status indicator 

Indicator Index of Relative Socio-Economic Advantage and Disadvantage (IRSAD) 

Data Source ABS Socio Economic Indexes for Areas (SEIFA) 
Available online in Excel format: Statistical Area Level 1, Indexes, SEIFA 2011 (Australian Bureau of 
Statistics, 2013b) 

ABS Databases SEIFA data is available through Table Builder Pro (subscription service) 

ABS Geography 1. SA1s that intersect with NRMR boundaries (identified using ArcGIS) 
2. Statistical Area Level 1 (SA1) ASGS Ed 2011 (Digital Boundaries in ESRI Shapefile Format available) 

Issues Some missing data (up to 5% in Hawkesbury-Nepean). 

 

Economic Diversity 

In this assessment, the indicator used to measure economic diversity is the Hachman Index, a measure of how closely the 

employment distribution of the region of interest resembles the distribution of employment in a benchmark region. !.{ ΨǇƭŀŎŜ 

ƻŦ ǿƻǊƪΩ Řŀǘŀ ǿŀǎ ǳǎŜŘ ƘŜǊŜ όƛƴǎǘŜŀŘ ƻŦ ǳǎǳŀƭ ǊŜǎƛŘŜƴŎŜ Řŀǘŀύ ƛƴ ƻǊŘŜǊ ǘƻ ǇǊƻǾƛŘŜ ŀ ōŜǘǘŜǊ ǊŜŦƭŜŎǘƛƻƴ ƻŦ ǘƘŜ ŜƳǇƭƻȅƳŜƴǘ 

opportunities available in a given area.  

 The formula for calculating the Hachman Index is 
 

1/ Вּוflבּא ᴢּב 
 

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

 ei = % employment in a category for the region 
 
Individual SA2s were used as the regions of interest. The wider Australian economy was selected as the benchmark region. The 19 ABS 
industry classifications were used for the business categories. 

 

 
Hachman scores range from 0-1, where the economic diversity of the Australian economy is assumed to be equal to 1. Scores 

closer to 1 indicate a more diverse economy, which suggests lower levels of socio-economic vulnerability. Table 11 summarises 

the sources, data and GIS files used for generating the Hachman Index used for assessing economic diversity. 

  



 

Sustainability Research Centre 2014      

 

14  

Table 11: Data summary for economic diversity indicator 

Indicator Hachman Index 

Data Source ABS Census of Population and Housing 2011 (Table Builder Basic) 

ABS Databases 2011 CPH: Employment, Income & Unpaid Work  
1. Industry classifications (19 classifications) 

ABS Geography 1. Main Statistical Area Structure (Main ASGS) (Place of Work) ς SA2s 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 NRMR 
boundaries. (See Appendix 1 for comprehensive lists of the 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 classifications used 

in the assessment for each NRMR and the ABS classifications from which they were derived are presented in full in Appendix 4.  

The spatial distribution of each sector was represented using the percentage of the labour force employed in the respective 

sector by SA1 and the percentage of the value of horticultural/grazing commodities produced by SA2.  

Table 12: Data summary for compiling sector profiles 

Data Source/s ABS Census of Population and Housing 2011 (Table Builder Basic) 
ABS Agricultural Census 2010-11 

ABS Databases 2011 CPH: Employment, Income & Unpaid Work  
1. Industry classifications 
2. Labour force status classifications 

  [ŀōƻǳǊ ŦƻǊŎŜ Ґ ΨŜƳǇƭƻȅŜŘΣ ǿƻǊƪŜŘ Ŧǳƭƭ-ǘƛƳŜΩ Ҍ ΨŜƳǇƭƻȅŜŘΣ ǿƻǊƪŜŘ ǇŀǊǘ-ǘƛƳŜΩ Ҍ ΨŜƳǇƭƻȅŜŘΣ ŀǿŀȅ ŦǊƻƳ 
ǿƻǊƪΩ Ҍ ΨǳƴŜƳǇƭƻȅŜŘΣ ƭƻƻƪƛƴƎ ŦƻǊ Ŧǳƭƭ-ǘƛƳŜ ǿƻǊƪΩ Ҍ ΨǳƴŜƳǇƭƻȅŜŘΣ ƭƻƻƪƛƴƎ ŦƻǊ ǇŀǊǘ-ǘƛƳŜ ǿƻǊƪΩ 

 

  
Agricultural Census 2010-11 

1. Gross value of agricultural commodities produced (NRM and SA2) (Australian Bureau of Statistics, 
2012b) 

2. Gross value of agricultural commodities produced for the relevant sub-sectors (NRM and SA2) 
(Australian Bureau of Statistics, 2012b) 

3. Relevant data from Agricultural Commodities 2010-11 (Australian Bureau of Statistics, 2012a) 

ABS Geography Percentage of the labour force employed in the respective sector 
1. Geographical Areas from Statistical Area Level 1 (SA1s): Natural Resource Management Regions 
2. Statistical Area Level 1 (SA1) ASGS Ed 2011 (Digital Boundaries in ESRI Shapefile Format available) 
 
Percentage of value of agricultural commodities produced 
1. Main Statistical Area Structure (Main ASGS) ς SA2s 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 NRMR 
boundaries. (See Appendix 1 for comprehensive lists of the SA2s included in each NRMR. 
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Appendices 

Appendix 1: 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. 

Table 13: List of the 39 SA2s included 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 with Burnett-Mary NRMR 

6.  312011338 Broadsound - Nebo Intersects with Mackay Whitsunday NRMR 

7.  308021197 Callemondah  

8.  308011190 Central Highlands - East  

9.  308011191 Central Highlands - West  

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 
Intersects with Border Rivers Maranoa-Balonne 
NRMR 

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 Region - East  

30.  308031219 Rockhampton Region - North  

31.  308031220 Rockhampton Region - West  

32.  307011177 Roma Region 
Intersects with Border Rivers Maranoa-Balonne 
NRMR 

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 Range - Allenstown  

38.  308021204 West Gladstone  

39.  308031223 Yeppoon  

 

Burnett-Mary Natural Resource Management Region 

Table 14: List of the 40 SA2s included in Burnett-Mary 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 East - Kalkie  

9.  319011497 Bundaberg North - Gooburrum  

10.  319011498 Bundaberg Region - North  

11.  319011499 Bundaberg Region - South  

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 Region - North  

25.  319021507 Kingaroy Region - South  

26.  316061443 Maroochy Hinterland  

27.  319051524 Maryborough (Qld)  

28.  319051525 Maryborough Region - South  

29.  319011500 Millbank - Avoca  

30.  319021508 Monto - Eidsvold  

31.  319021509 Nanango 
Intersects with South East Queensland Catchments 
NRMR 

32.  316041433 Noosa Hinterland  

33.  319021510 North Burnett  

34.  319041518 Pialba - Eli Waters  

35.  319041519 Point Vernon  

36.  319011501 Svensson Heights - Norville  

37.  319051526 Tinana  
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38.  319041520 Torquay - Scarness - Kawungan  

39.  319041521 Urangan - Wondunna  

40.  319011502 Walkervale - Avenell Heights  

   

Excluded SA2s   

1.  316041431 Eumundi - Yandina Minimal intersection with Burnett-Mary NRMR 

2.  316061444 Palmwoods Minimal intersection with Burnett-Mary NRMR 

 

South East Queensland Catchments Natural Resource Management Region 

Table 15: 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 Burnett-Mary NRMR 
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35.  310041297 Camira - Gailes  

36.  310041298 Carole Park  

37.  309061246 Carrara  

38.  314011383 Cashmere  

39.  311031313 Chambers Flat - Logan Reserve  

40.  310031285 Churchill - Yamanto  

41.  309081259 Clear Island Waters  

42.  307031184 Clifton - Greenmount Intersects with Condamine NRMR 

43.  313051377 Clontarf  

44.  310041299 Collingwood Park - Redbank  

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 Currumbin Valley - 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 Landing - Holmview  

65.  309021233 Elanora  

66.  313021367 Elimbah  

67.  310021278 Esk  

68.  316041431 Eumundi - Yandina  

69.  310011273 Forest Lake - Doolandella  

70.  317011448 Gatton  

71.  316061441 Glass House Mountains  

72.  316021421 Golden Beach - Pelican 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 Highland Park  

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 Well - 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 Manchester - England Creek  

95.  316061442 Landsborough  

96.  314031392 Lawnton  

97.  310031291 Leichhardt - One Mile  

98.  310021280 Lockyer Valley - East  

99.  317011451 Lockyer Valley - West  

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 Burnett-Mary 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 Burnett-Mary 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 Burnett-Mary 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 (Qld)  

138.  309061249 Pacific Pines - Gaven  

139.  309021234 Palm Beach  

140.  316061444 Palmwoods  

141.  309031239 Paradise Point - Hollywell  

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 Creek - Andrews  

151.  311031319 Regents Park - Heritage Park  

152.  310031294 Ripley  

153.  310031295 Riverview  

154.  309081261 Robina  

155.  311061332 Rochedale South - Priestdale  

156.  310021282 Rosewood  

157.  313051380 Rothwell - Kippa-Ring  

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 Coomera - Willow Vale  

176.  309081262 Varsity Lakes  

177.  310011276 Wacol  

178.  313021369 Wamuran  
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179.  311051328 Waterford West  

180.  311021310 Wolffdene - Bahrs Scrub  

181.  313031371 Woodford - D'Aguilar  

182.  311061336 Woodridge  

183.  309061250 Worongary - Tallai  

184.  316021424 Wurtulla - Birtinya  

185.  305031119 Albion Brisbane City 

186.  305031120 Alderley Brisbane City 

187.  301011001 Alexandra Hills Brisbane City 

188.  303051072 Algester Brisbane City 

189.  303021052 Annerley Brisbane City 

190.  305031121 Ascot Brisbane City 

191.  305041132 Ashgrove Brisbane City 

192.  302021027 Aspley Brisbane City 

193.  305041133 Auchenflower Brisbane City 

194.  302011022 Bald Hills Brisbane City 

195.  305021113 Balmoral Brisbane City 

196.  305041134 Bardon Brisbane City 

197.  304021086 Bellbowrie - Moggill Brisbane City 

198.  301011002 Belmont - Gumdale Brisbane City 

199.  301011003 Birkdale Brisbane City 

200.  302031035 Boondall Brisbane City 

201.  302041041 Bracken Ridge Brisbane City 

202.  302011023 Bridgeman Downs Brisbane City 

203.  302041042 Brighton (Qld) Brisbane City 

204.  302031036 Brisbane Airport Brisbane City 

205.  305011105 Brisbane City Brisbane City 

206.  301031014 Brisbane Port - Lytton Brisbane City 

207.  304021087 Brookfield - Kenmore Hills Brisbane City 

208.  305021114 Bulimba Brisbane City 

209.  303051073 Calamvale - Stretton Brisbane City 

210.  303011047 Camp Hill Brisbane City 

211.  303011048 Cannon Hill Brisbane City 

212.  301011004 Capalaba Brisbane City 

213.  303011049 Carina Brisbane City 

214.  303011050 Carina Heights Brisbane City 

215.  303011051 Carindale Brisbane City 

216.  302011024 Carseldine Brisbane City 

217.  304021088 Chapel Hill Brisbane City 

218.  304031092 Chelmer - Graceville Brisbane City 

219.  302021028 Chermside Brisbane City 

220.  302021029 Chermside West Brisbane City 

221.  305031122 Clayfield Brisbane City 

222.  301021007 Cleveland Brisbane City 

223.  303041067 Coopers Plains Brisbane City 

224.  303021053 Coorparoo Brisbane City 

225.  304031093 Corinda Brisbane City 

226.  302041043 Deagon Brisbane City 
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227.  302031037 Eagle Farm - Pinkenba Brisbane City 

228.  305021115 East Brisbane Brisbane City 

229.  303031060 Eight Mile Plains Brisbane City 

230.  304041098 Enoggera Brisbane City 

231.  304041099 Enoggera Reservoir Brisbane City 

232.  302011025 Everton Park Brisbane City 

233.  303021054 Fairfield - Dutton Park Brisbane City 

234.  304021089 Fig Tree Pocket Brisbane City 

235.  305011106 Fortitude Valley Brisbane City 

236.  302021030 Geebung Brisbane City 

237.  305031123 Grange Brisbane City 

238.  303021055 Greenslopes Brisbane City 

239.  305031124 Hamilton (Qld) Brisbane City 

240.  305021116 Hawthorne Brisbane City 

241.  305031125 Hendra Brisbane City 

242.  305011107 Highgate Hill Brisbane City 

243.  303021056 Holland Park Brisbane City 

244.  303021057 Holland Park West Brisbane City 

245.  304031094 Indooroopilly Brisbane City 

246.  304011081 Jindalee - Mount Ommaney Brisbane City 

247.  305011108 Kangaroo Point Brisbane City 

248.  302021031 Kedron - Gordon Park Brisbane City 

249.  305031126 Kelvin Grove - Herston Brisbane City 

250.  304021090 Kenmore Brisbane City 

251.  304041100 Keperra Brisbane City 

252.  303061077 Kuraby Brisbane City 

253.  303031061 Macgregor (Qld) Brisbane City 

254.  301031015 Manly - Lota Brisbane City 

255.  301031016 Manly West Brisbane City 

256.  303031062 Mansfield (Qld) Brisbane City 

257.  302011026 McDowall Brisbane City 

258.  304011082 Middle Park - Jamboree Heights Brisbane City 

259.  304041101 Mitchelton Brisbane City 

260.  303041068 Moorooka Brisbane City 

261.  305021117 Morningside - Seven Hills Brisbane City 

262.  304041102 Mount Coot-tha Brisbane City 

263.  303031063 Mount Gravatt Brisbane City 

264.  301031017 Murarrie Brisbane City 

265.  305011109 New Farm Brisbane City 

266.  305031127 Newmarket Brisbane City 

267.  305031128 Newstead - Bowen Hills Brisbane City 

268.  305021118 Norman Park Brisbane City 

269.  302031038 Northgate - Virginia Brisbane City 

270.  302031039 Nudgee - Banyo Brisbane City 

271.  302031040 Nundah Brisbane City 

272.  301021008 Ormiston Brisbane City 

273.  305041135 Paddington - Milton Brisbane City 

274.  303051074 Pallara - Willawong Brisbane City 
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275.  303051075 Parkinson - Drewvale Brisbane City 

276.  304021091 Pinjarra Hills - Pullenvale Brisbane City 

277.  305041136 Red Hill (Qld) Brisbane City 

278.  301021009 Redland Bay Brisbane City 

279.  301021010 Redland Islands Brisbane City 

280.  304011083 Riverhills Brisbane City 

281.  303041069 Robertson Brisbane City 

282.  303031064 Rochedale - Burbank Brisbane City 

283.  303051076 Rocklea - Acacia Ridge Brisbane City 

284.  303061078 Runcorn Brisbane City 

285.  303041070 Salisbury - Nathan Brisbane City 

286.  302041044 Sandgate - Shorncliffe Brisbane City 

287.  
304011084 

Seventeen Mile Rocks - Sinnamon 
Park Brisbane City 

288.  301021011 Sheldon - Mount Cotton Brisbane City 

289.  304031095 Sherwood Brisbane City 

290.  305011110 South Brisbane Brisbane City 

291.  305011111 Spring Hill Brisbane City 

292.  304031096 St Lucia Brisbane City 

293.  302021032 Stafford Brisbane City 

294.  302021033 Stafford Heights Brisbane City 

295.  303061079 Sunnybank Brisbane City 

296.  303061080 Sunnybank Hills Brisbane City 

297.  302041045 Taigum - Fitzgibbon Brisbane City 

298.  304031097 Taringa Brisbane City 

299.  303041071 Tarragindi Brisbane City 

300.  304041103 The Gap Brisbane City 

301.  301011005 Thorneside Brisbane City 

302.  301021012 Thornlands Brisbane City 

303.  301031018 Tingalpa Brisbane City 

304.  305041137 Toowong Brisbane City 

305.  304041104 Upper Kedron - Ferny Grove Brisbane City 

306.  303031065 Upper Mount Gravatt Brisbane City 

307.  301021013 Victoria Point Brisbane City 

308.  301031019 Wakerley Brisbane City 

309.  302021034 Wavell Heights Brisbane City 

310.  301011006 Wellington Point Brisbane City 

311.  305011112 West End Brisbane City 

312.  304011085 Westlake Brisbane City 

313.  305031129 Wilston Brisbane City 

314.  305031130 Windsor Brisbane City 

315.  303031066 Wishart Brisbane City 

316.  303021058 Woolloongabba Brisbane City 

317.  305031131 Wooloowin - Lutwyche Brisbane City 

318.  301031020 Wynnum Brisbane City 

319.  301031021 Wynnum West - Hemmant Brisbane City 

320.  303021059 Yeronga Brisbane City 

321.  302041046 Zillmere Brisbane City 
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Excluded SA2s   

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

1.  317011452 Middle Ridge 

2.  317011455 Rangeville 

3.  317011457 Toowoomba - East 

 

Northern Rivers Natural Resource Management Region 

All SA2s that intersect with Northern Rivers NRMR were included. 

Table 16: 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 Region - North Intersects with Border Rivers-Gwydir NRMR 

3.  110011188 Armidale Region - South Intersects with Border Rivers-Gwydir NRMR 

4.  112011236 Ballina  

5.  112011237 Ballina Region  

6.  112011238 Bangalow  

7.  104021083 Bellingen  

8.  112011239 Brunswick Heads - Ocean 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 Rivers-Gwydir NRMR 

18.  112021246 Goonellabah  

19.  104011080 Grafton  

20.  104011081 Grafton Region  

21.  108021155 Kempsey  

22.  108021156 Kempsey Region  

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 Howe Island  

31.  108021157 Macksville - Scotts Head  

32.  104011082 Maclean - Yamba - Iluka  

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 Hunter-Central Rivers NRMR 

45.  110021194 Tenterfield Intersects with Border Rivers-Gwydir NRMR 

46.  112031254 Tweed Heads  

47.  112031255 Tweed Heads - South  

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 Hunter-Central Rivers NRMR were included. 

Table 17: List of the 94 SA2s included in Hunter-Central Rivers Natural Resource Management Region 

 ABS Code: SA2_MAIN SA2 Name Notes 

Included SA2s   

1.  111031222 Adamstown - Kotara  

2.  106031119 Anna Bay  

3.  102011028 Avoca Beach - Copacabana  

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 Budgewoi - Buff Point - Halekulani  

14.  108011151 Bulahdelah - Stroud  

15.  102011030 Calga - Kulnura Intersects with Hawkesbury-Nepean NRMR 

16.  106011108 Cessnock  

17.  106011109 Cessnock Region  

18.  111011208 Charlestown - Dudley  

19.  102021047 Chittaway Bay - Tumbi Umbi  

20.  106011110 Dungog  

21.  111021217 Edgeworth - Cameron Park  

22.  102011031 Erina - Green Point  

23.  108011152 Forster  



 

Sustainability Research Centre 2014      

 

28  

24.  108011153 Forster-Tuncurry 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 Hawkesbury-Nepean 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 Passage - Tanilba 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 Region - West 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 Park - Lisarow  

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 Hawkesbury-Nepean NRMR 

66.  111031232 Stockton - Fullerton Cove  

67.  102021052 Summerland Point - Gwandalan  

68.  111011212 Swansea - Caves Beach  

69.  108051169 Taree  

70.  108051170 Taree Region Intersects with Northern Rivers NRMR 

71.  106031124 Tea Gardens - Hawks 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 Hawkesbury-Nepean 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 
West Wallsend - Barnsley - 
Killingworth 

 

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  

 

Hawkesbury-Nepean Natural Resource Management Region 

All SA2s that intersect with Hawkesbury-Nepean NRMR were included. 

Table 18: List of the 93 SA2s included in Hawkesbury-Nepean 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 Creek - Greendale  

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 Hunter-Central 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 Park - Appin  

28.  115021297 Dural - Kenthurst - Wisemans Ferry  

29.  123011434 Elderslie - Harrington Park  

30.  124031459 Emu Plains - Leonay  

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 
Intersects with Lachlan, Murrumbidgee & Southern 
Rivers NRMRs 

39.  116031315 Hassall Grove - Plumpton  

40.  114021285 Hill Top - Colo Vale  

41.  121021405 Hornsby - Waitara  

42.  127021518 Horsley Park - Kemps Creek  

43.  107021135 Illawarra Catchment Reserve  

44.  124031461 Jamisontown - South Penrith  

45.  102011033 Kariong Intersects with Hunter-Central Rivers NRMR 

46.  124011452 Katoomba - Leura  

47.  115011295 Kellyville  

48.  124031462 Kingswood - Werrington  

49.  115031300 Kurrajong Heights - Ebenezer  

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 
Mulgoa - Luddenham - Orchard 
Hills 

 

60.  122021422 Newport - Bilgola  

61.  121021406 
Normanhurst - Thornleigh - 
Westleigh 

Intersects with Sydney Metro NRMR 
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62.  116021310 Parklea - Kellyville Ridge  

63.  126011496 Pennant Hills - Cheltenham Intersects with Sydney Metro NRMR 

64.  124031464 Penrith  

65.  123031447 Picton - Tahmoor - Buxton  

66.  115041301 Pitt Town - McGraths Hill  

67.  116031318 Prospect Reservoir  

68.  121031409 Pymble Intersects with Sydney Metro NRMR 

69.  116021311 Quakers Hill - Acacia Gardens  

70.  101021011 Queanbeyan Region 
Intersects with Murrumbidgee & Southern Rivers 
NRMRs 

71.  124041466 Richmond - Clarendon  

72.  116021312 Riverstone - Marsden Park  

73.  114021288 Robertson - Fitzroy Falls Intersects with Southern Rivers NRMR 

74.  116031319 Rooty Hill - Minchinbury  

75.  123021444 Rosemeadow - Glen Alpine Intersects with Sydney Metro NRMR 

76.  115041302 Rouse Hill - Beaumont Hills  

77.  106011113 Singleton Region Intersects with Hunter-Central Rivers NRMR 

78.  114021289 Southern Highlands  

79.  124011454 Springwood - Winmalee  

80.  124051470 St Clair  

81.  121031410 St Ives Intersects with Sydney Metro NRMR 

82.  124051471 St Marys - Colyton  

83.  122031432 Terrey Hills - Duffys Forest Intersects with Sydney Metro NRMR 

84.  123031448 The Oaks - Oakdale  

85.  121031411 Turramurra Intersects with Sydney Metro NRMR 

86.  102011040 Umina - Booker Bay - Patonga Intersects with Hunter-Central Rivers NRMR 

87.  121031412 Wahroonga - Warrawee Intersects with Sydney Metro NRMR 

88.  124031465 Warragamba - Silverdale  

89.  122021423 Warriewood - Mona Vale Intersects with Sydney Metro NRMR 

90.  124011455 Wentworth Falls  

91.  124041467 Windsor - Bligh Park  

92.  103031075 Wollangambe - Wollemi  

93.  124041468 Yarramundi - Londonderry  
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Appendix 2: Example Maps ς The Horticultural Sector in Burnett-Mary Natural Resource Management 
Region 

Significance of Agriculture 

 

Figure 4: Example map from Burnett-Mary NRMR showing spatial variation of the percentage of the labour force employed in all 
agricultural sectors 2011 (SA1) 
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Geographic Remoteness 

 

Figure 5: Example map from Burnett-Mary NRMR showing geographic remoteness represented by ABS Remoteness Areas 
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Socio-economic Advantage/Disadvantage 

 

Figure 6: Example map from Burnett-Mary NRMR showing spatial variation of socio-economic advantage/disadvantage represented by the 
ABS Index of Relative Socio-economic Advantage and Disadvantage deciles 2011 (SA1) 

 


















