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Executive Summary 
 

In August 2009, the Goondiwindi, Tenterfield, Gwydir and Balonne Councils engaged the 
Institute for Rural Futures at the University of New England, and Tim Cummins & Associates 
to conduct a socio-economic sensitivity analysis relevant to reductions in access to water for 
irrigation in the Border Rivers catchment, due either to climate change and ongoing drought, 
or Government policies (such as water buyback schemes and increasing environmental flows). 

The analysis comprises three parts: 

• a desktop study to compile community profiles at the LGA level, 
• further desktop study to develop and map a number of indices of adaptive capacity to 

gauge vulnerability to external stresses such as reductions in water availability, and  
• face-to-face and telephone interviews with 53 key informants in the region to identify 

aspects of sensitivity to water loss not available in quantitative data. 
The analysis is also structured around the concepts of exposure (to reductions in water 
availability), sensitivity (of communities to these reductions because of their dependence on 
irrigated agriculture),  and adaptive capacity (of communities to adjust to the impacts and 
avoid social and economic damage).  The interaction of these three factors determines the 
overall vulnerability of communities, as shown in the diagram below. 

 
The community profiles are presented in a consistent graphical format for the four 
participating council regions and enable key indicators in each region to be compared with the 
same indicators at the Basin and national level. 

The adaptive capacity maps cover the BROC region, including a number of councils who did 
not participate in the study.  These maps use a consistent colour coding that facilitates the 
identification of particular localities that may be vulnerable to the socio-economic stresses 
associated with a decline in water availability.  These maps are at a sufficiently high resolution 
such that, by increasing the screen magnification of the document, it is possible to see the 
patterns of adaptive capacity across the small urban Census Collector Districts. 

The interviews revealed that there has been a great deal of adjustment in the irrigation 
industries in the region over recent years, much of it in response to reductions in the 
availability of water due to drought.  These include: 

• increased on-farm storage and harvesting of flood and overland flows, 
• reductions in irrigated area, 
• increasing water use efficiency, 
• increasing diversity in enterprise mix and sources of irrigation water, and multiple 

properties in different river valleys, 
• property consolidation, 
• shedding of labour (mainly associated with genetically modified cotton), 
• increased off-farm investment, and 
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• use of water  trading. 
Much of this adjustment in irrigated agriculture has undoubtedly reduced the impact on local 
economies of the reductions in water availability due to drought.  However, some interviewees 
reported they were at the limit of what they could do to improve water use efficiency, which 
suggests further reductions in water availability may have greater impact than in the past. 

Such impacts appear more likely in lower river valley areas with properties solely dependent 
upon flood irrigation and cotton (historically the dominant source of irrigated agricultural 
production).  Cotton production in these areas might become an opportunistic enterprise, with 
rapid expansions of production in wet years and cessation of production in dry years. 

In contrast, the middle and upper river valley areas are likely to have a greater range of 
adjustment options which may cushion the impact of further reductions in water availability. 

Interviewees were generally confident that, while the larger centres like Goondiwindi and St 
George might feel some effects with further reductions in water availability, these centres had 
sufficiently diverse and robust economies to accommodate these effects.  However, they were 
not so sure about the smaller towns, with particular concerns being expressed about 
Dirranbandi and Texas. 

The views of the interviewees were supported by the community profiles and maps of adaptive 
capacity which showed that the urban centres of Goondiwindi and St George, while having a 
moderate exposure and moderate sensitivity (i.e. dependence on irrigated agriculture) to 
reductions in water availability, were likely to have a high capacity to adapt to these 
reductions.  Dirranbandi appeared to be the centre of most concern, with a high exposure, high 
sensitivity and low adaptive capacity (although the grazing industries are likely to continue to 
provide a base level of support for the town).  Texas is less exposed to reductions in water 
availability, but shares with Dirranbandi a high sensitivity and low adaptive capacity.  The 
remaining small centres in the study region (Inglewood, Bingara, Warialda and Tenterfield) 
have a relatively low exposure to reductions in water availability and generally less sensitivity 
in terms of dependence on irrigated agriculture.  The first three towns appear to have a 
moderate adaptive capacity according to the measures in the community profiles and maps, 
while Tenterfield is likely to have a higher adaptive capacity, reflecting the extension of 
Brisbane’s weekend life style retreat and telecommuting belt.. 

It was clear from the interviews that there are a number of issues that will be important in any 
future policies aimed at reducing the amount of water diverted for irrigation in the river valleys 
of the region. 

Firstly, most interviewees acknowledged that over-development of irrigation had occurred in 
the region and there was a need to restore some balance between diversions and ecological 
requirements.  However, it was also obvious that communities in the region have been exposed 
to poorly conducted negotiation and consultation processes as part of the preparation of water 
sharing plans in the past.  Future policy development will have to work hard to re-build trust 
and overcome the considerable levels of cynicism about government. 

Secondly, there appears to be some evidence that water use efficiency programs are not 
appropriate for some types of irrigation in the north of the Basin, particularly with respect to 
on-farm storage. 

Lastly, if water buy-back is to be the main policy tool through which water is recovered for the 
environment, then there is a need for effective communication of the justification for the 
policy, and of the environmental outcomes it is achieving.  There is also a need for careful 
attention to equity issues in its administration. 
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1 Introduction 

1.1 Background 
In August 2009, the Goondiwindi, Tenterfield, Gwydir and Balonne Councils 
engaged the Institute for Rural Futures at the University of New England, and Tim 
Cummins & Associates to conduct a socio-economic sensitivity analysis relevant to 
reductions in access to water for irrigation in the Border Rivers catchment, due either 
to climate change and ongoing drought, or Government policies (such as water 
buyback schemes and increasing environmental flows). The Councils wish to preserve 
as much as possible of this fertile region’s productive capacity, while ensuring that the 
health of river systems is maintained. 

The study area is shown in Figure 1.1 

Figure 1.1  The study area, showing local government areas and MDBA sustainable 
yield regions. 

 
 
The analysis comprised three parts: 

• a desktop study to compile community profiles at the LGA level – these are 
presented in graphical form and include population and population change, 
income, employment status, proportion of the workforce employed within and 
outside of agriculture, social disadvantage, age and age dependency, household 
income and economic diversity, 

• further desktop study to develop and map a number of indices of adaptive 
capacity to gauge vulnerability to external stresses such as reductions in the 
amount of available irrigation water for agricultural production in the short term 
and the long-term, and  
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• face-to-face and telephone interviews with irrigators, other agricultural industries, 
farmer organizations, agricultural support industries, other local business owners, 
bankers and real estate agents, community service providers, community leaders, 
environmental agencies, government agencies and council staff, local newspaper 
editors etc. – the interviews provide qualitative ‘measures’ of many other 
observable aspects of sensitivity to water loss from the community not available 
in quantitative data. 

1.2 Terminology 
There are number of terms that are widely used when talking about the impacts of 
external stresses on communities, and these are not always used in a consistent way.  
This report uses the terminology that has developed in recent years for understanding 
how climate change may affect communities (IPCC, 2001; Allen Consulting, 2005).  
There are five terms: exposure, sensitivity, potential impact, adaptive capacity and 
vulnerability.  The relationships among them are illustrated in Figure 1.2.  Exposure is 
the amount of external stress a community is likely to be exposed to – e.g. a 90 per 
cent reduction in water availability is a greater stress than a 10 per cent reduction.  
Sensitivity is a measure of how dependent the community is upon the thing that is 
changing – e.g. a community that makes no use of water in a local river will be 
relatively unaffected compared to a community that makes a great deal of use of the 
water. 

Figure 1.2  Components of Vulnerability (IPCC, 2001; Allen Consulting, 2005). 

 
 

Exposure and sensitivity together determine the magnitude of potential impact – e.g. 
the worst potential impact is when a community that is very dependent on water 
availability faces a large reduction in water availability.  Whether or not this potential 
impact will cause lasting loss and harm depends on the adaptive capacity of the 
community.  Some communities may be able to adapt to the impacts by “re-
inventing” themselves and so avoid loss and harm, whereas others may find it 
difficult to avoid social and economic damage.  Whether a community is vulnerable 
or not depends on both the size of potential impacts and its adaptive capacity.  
Communities that are not vulnerable are often described as resilient, i.e. their adaptive 
capacity enables them to minimise the social and economic damage that might have 
resulted from potential impacts. 

Because it is generally not possible to develop precise measures that reflect these 
concepts, particularly when drawing on secondary data that was not gathered with this 
use in mind, sensitivity, vulnerability and adaptive capacity are often used 
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interchangeably, with the last term being understood as the opposite of the first two.  
However, in this report the terms will be used in the sense described in the previous 
paragraph. 
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2 Methods 

2.1 Indices of Sensitivity and Adaptive Capacity 
ABS 2006 Census data were used to develop sensitivity and adaptive capacity indices 
to gauge vulnerability to external stresses such as reductions in the amount of 
available irrigation water for agricultural production. Many social and economic 
factors can impact on a community’s sensitivity to external stresses and its ability to 
adapt to these stresses.  Because there are a large number of factors, and an even 
greater number of possible indicators that serve as proxies for these factors, there is a 
need to develop compact indices that summarise the range of factors contributing to 
community sensitivity or adaptive capacity. 

This generally involves constructing sub-indices that represent each of the factors, and 
then aggregating these sub-indices into a single index of sensitivity or adaptive 
capacity.  The sub-indices are based on groups of indicators drawn from ABS Census 
data.  While aggregating a set of indicators inevitably obscures some of the finer 
detail available by looking at each indicator individually, it does provide a small 
number of measures upon which different communities can be compared.  Similar 
indices have been used to identify vulnerability to natural hazards and climate change 
(e.g. King and MacGregor 2000; Brunckhorst et al. 2009), and to changes in access to 
natural resources (e.g. Fenton and Coakes 1998). 

While it is important for sensitivity and adaptive capacity indices to be appropriate for 
the particular circumstances of a region, it is also important to be able to draw 
comparisons between regions.  For this reason, two sets of indices have been 
calculated: 

• a set of indices following the methods of Coakes and Fenton (1999) – their 
Community Sensitivy Indices (CSI) have been used in many other studies and 
facilitate comparisons with regions outside the BROC region, and 

• a set of sensitivity and adaptive capacity indices that have been developed to 
reflect the relationships between Census indicators that are specific to the BROC 
region. 

2.1.1 Community Sensitivity Indices 

The CSI (Coakes and Fenton, 1999) comprises four composite sub-indices (each an 
aggregation of related individual indicators) which have the following names: 

• unemployment and income, 
• family and housing, 

• age dependency, and 
• education and occupation. 

For details of how these sub-indices and the aggregate CSI index are calculated, see 
Appendix 1. 

The higher the score, the greater is the sensitivity of the Census Collector District 
(CCD) to external stresses.  This sensitivity is not an absolute figure, rather it is 
relative to all other CCDs within the region. Figure 2.1 illustrates the Census 
indicators and composite indices that comprise the CSI. 
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It should be noted that the Community Sensitivity Index is not a measure of 
sensitivity as defined in section 1.2.  Strictly, the Index and its sub-indices are inverse 
measures of adaptive capacity, i.e. a high value represents a low level of adaptive 
capacity.  

2.1.2 Sensitivity and adaptive capacity indices 

An alternative approach to deriving sensitivity and adaptive capacity indices that uses 
a wider range of Census indicators has been developed by the Institute for Rural 
Futures. 
Application of this approach to the study area yielded the five sub-indices, illustrated 
in Figure 2.2.  Four of these sub-indices are clearly related to adaptive capacity, while 
one is more closely related to sensitivity. 

Figure 2.1 CSI sub-indices and Census indicators 
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Figure 2.2  Census indicators used to calculate adaptive capacity and sensitivity sub-
indices and the vulnerability index. 

 
 

 

2.1.3 Additional sensitivity indices 

Value of irrigated cotton production was estimated from ABS Agricultural 
Commodities Small Area Data 2006-2007 (ABS 2008a).  This data is published for 
Natural Resource Management Regions, which are approximations of river valleys or 
combinations of river valleys.  As the ABS only publishes value of production data 
for dryland and irrigated cotton combined, an estimate for irrigated cotton production 
was obtained by applying the proportion of irrigated cotton production by weight to 
the total value of dryland and irrigated cotton production.  The value of production 
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figure used was the “Local Value” which ABS defines as the gross value less the 
marketing costs for the commodity. 

Ideally, for a sensitivity index, the value of irrigated cotton production should be 
expressed on a per capita basis or as a proportion of the value of all forms of 
production by primary and secondary industries.  However, it appears that, apart from 
Tasmania, the ABS is yet to publish regional community profiles based on Natural 
Resource Management Regions.  When these become available it will then be 
possible to derive sensitivity indices relating to irrigated cotton production as 
described above. 

2.2 Community Profiles 
ABS Census data were used to produce a socio-economic profile on each local 
government area (LGA) included in the study.  The indicators chosen in these profiles 
provide a snapshot of the social and economic health of each LGA over time (1996-
2006), and of specific towns within each region at the time of the 2006 Census, where 
appropriate. More specifically, these indicators are also useful measures of the 
potential resilience or vulnerability of irrigation regions to decreases in water 
availability.  To facilitate comparison, national data, as well as Murray-Darling Basin 
data (comprised of relevant statistical subdivisions and local government areas) were 
also included in the profiles 
However, it is important to note that, while the community profiles illustrate the broad 
capacity of regions and communities to cope with decreases in water availability, the 
specific relationship of the profile indicators to decreases in water availability cannot 
be quantified exactly.  Rather, they reflect the broad socio-economic health of the 
community. 

2.2.1 Data sources and scales 

Table 2.1 shows the ABS geographical scales used in constructing the community 
profiles. 

Table 2.1 ABS data sources and geographical scales used in the community profiles 

Data source ABS/AGSC geographic scales used 

ABS 2006 Census Basic Community Profiles 
(Cat. No. 2001.0) 

Australia, Statistical Subdivision (SSD), Local 
Government Area (LGA), Urban Centre/Locality 
(UCL) 

ABS 2006 Census Time Series Profiles (Cat. No. 
2003.0) 

Australia, Statistical Subdivision, Local 
Government Area 

ABS 2006 Socio-Economic Indexes for Areas 
(SEIFA) (Cat. No. 2033.0.55.001) 

Census Collection District (CCD) 

 

Contrasting urban and whole-LGA indicators was facilitated by the inclusion of 
selected urban centre/locality (UCL) data in the profile for each LGA.  For the towns 
included in this study UCL data encompasses the urban centre itself (see Table 2.2). 
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Table 2.2  Towns (urban centre/locality) profiles included in the community profiles 

Community profile (LGA) Urban centre/locality profiles included 

Balonne Dirranbandi, St George 

Goondiwindi Goondiwindi, Texas 

Gwydir Bingara, Warialda 

Tenterfield Tenterfield 

 

2.2.2 Calculation methods 

The indicators presented in the community profiles, and the raw Census data used to 
calculate the indicators, are presented in Table 2.3. 

Table 2.3 Community profile indicators and calculations. 
Indicator Scale Calculation 
Social structure   
Population change 1996-2006 National, Murray-Darling 

Basin and LGA 
2001 and 2006 population as a 
proportion of 1996 population (%) 

Age and gender distribution 2006 National, Murray-Darling 
Basin and LGA 

Number of male/female persons in 
each age category as a proportion 
of the total male/female population 
(%) 

Indicator of social disadvantage: low 
household income 2006 

National, Murray-Darling 
Basin, LGA and UCL 

Households with a weekly income 
of $349 or less as a proportion of 
all households (%) 

Indicator of social disadvantage: 
single parent families 2006 

National, Murray-Darling 
Basin, LGA and UCL 

Single parent families as a 
proportion of all family households 
(%) 

Indicator of social disadvantage: 
youth unemployment rates 2006 

National, Murray-Darling 
Basin, LGA and UCL 

Persons aged 15-24 looking for 
work as a proportion of the total 
labour force aged 15-24 (those 
either working or looking for work) 
(%) 

Age dependency ratio 2006 National, Murray-Darling 
Basin, LGA and UCL 

Persons under 15 years of age 
and over 65 years of age as a 
proportion of those between 15 
and 65 years of age (%) 

Community resilience   
Index of Relative Socio-Economic 
Advantage/Disadvantage (SEIFA) 
2006 

National and CCD An index calculated by the ABS.  
See explanation of SEIFA below 

Economic structure and diversity   
Employment status 2006 National, Murray-Darling 

Basin, LGA and UCL 
Proportion of persons over 15 
years of age employed, 
unemployed, or not in the labour 
force (%) 

Proportion employed in agriculture 
1996-2006 

National, Murray-Darling 
Basin and LGA 

Proportion of the total labour force 
for the 1996, 2001 and 2006 
Census years employed in the 
Agriculture, Forestry and Fishing 
sector (%) 
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Table 2.3 (contd)  Community profile indicators and calculations. 
Indicator Scale Calculation 
Unemployment rates 1996-2006 Murray-Darling Basin and 

LGA 
Persons aged 15 and above 
looking for work as a proportion of 
the total labour force aged 15 and 
above (those either working or 
looking for work) for the 1996, 
2001 and 2006 Census years (%) 

Participation rates 1996-2006 Murray-Darling Basin and 
LGA 

Total labour force aged 15 and 
above as a proportion of all 
persons aged 15 and above for 
the 1996, 2001 and 2006 Census 
years (%) 

Weekly household income 1996-
2006 

National, Murray-Darling 
Basin and LGA 

Median weekly household income 
for the 1996, 2001 and 2006 
Census years ($) 

Economic Diversity Index 2006 Murray-Darling Basin, 
LGA and UCL 

A measurement of the economic 
diversity of a region in relation to 
Australia’s economic diversity.  
See explanation of Economic 
Diversity Index below. 

 

2.2.3 SEIFA 

Socio-Economic Indexes for Areas (SEIFA) (ABS 2008b) are a set of four scores 
calculated by the ABS from the 2006 Census to measure the socio-economic status of 
a geographic region relative to other such regions across Australia.  Each region 
receives a score that reflects its relative socio-economic advantage or disadvantage. 

In this study, the ‘Index of Relative Socio-economic Advantage and Disadvantage’ 
scores at CCD level were included in the community profiles for each LGA, with 
comparative data for Australia presented.  The index is made up of a series of 
indicators that reflect either socio-economic advantage or disadvantage, such as 
households with low income or the proportion of residents with a tertiary education.  
More information on SEIFA is available from ABS (2008b). 

2.2.4 Economic Diversity Index 

The Economic Diversity Index (EDI; or Hachmann Index) gives an indication of the 
vulnerability of communities to changes in economic circumstances (Moore 2001; 
Pembina Institute 2005).  In theory, a community with a relatively diverse local 
economy is better able to adjust to changes that have a significant impact on a 
particular sector or sectors of employment, as employment is available in a range of 
sectors.  In a less diverse local economy, the community may be especially sensitive 
to change in certain industry sectors.  Additionally, employment losses in these 
dominant sectors may have a snowball effect in other employment sectors. 
For example, a community in which a large proportion of the workforce is employed 
either in agriculture or in related service and processing operations is particularly 
sensitive to events that will have a negative impact on the quantity of agricultural 
goods the regions is able to produce (e.g. drought, loss of irrigation water, increasing 
input costs, labour shortages etc). 

In this study, the EDI for the Murray-Darling Basin, each LGA and relevant UCLs 
was calculated from ‘Industry of Employment’ data available from the ABS Basic 
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Community Profiles, which lists how many persons are employed in each of the 19 
employment sectors included in the 2006 Census.  The EDI compares the proportion 
of the workforce employed in each sector to that of a larger geographic unit (in this 
case, Australia as a whole).  Further details (including a definition of the index and 
the method by which it is calculated) are available in Moore (2001). 
The closer the EDI score of a particular geographic unit is to 1.0, the closer its 
employment distribution is to that of Australia, and the more diverse is its economy is 
considered to be.  Conversely, the closer its score is to zero, the less diverse is its 
economy. 
The EDI is particularly useful when read in conjunction with the ABS Industry of 
Employment data, identifying which employment sectors are particularly dominant.  
For example, a low EDI score may coincide with a relatively large number of the 
workforce in an irrigation community employed in the Agriculture, Forestry and 
Fishing, and related sectors such as service, processing and transport. 

EDI and employment data tells us that such irrigation communities are particularly 
vulnerable to a reduction in available irrigation water.  On the other hand, a relatively 
high EDI score may indicate that a community is better placed to cope with the 
pressures of reduced water allocations and drought, given the relatively diverse 
employment opportunities available. 

2.3 Face-to-Face and telephone interviews 
To provide an up-to-date and balanced understanding of opinion in the irrigation 
industry about the prospect of reduced water availability, interviews were conducted 
by Tim Cummins and Associates with a sample of key irrigators identified within 
each of the local government areas covered by the study.  Industry organisations in 
each community were initially contacted by telephone or email and invited to 
participate in an interview.  Contact details were identified primarily by snowball 
sampling.  Snowball sampling employs local knowledge to identify possible 
participants.  Key informants were asked if there were other people within the 
community who would be important to interview. 
A total of 22 irrigator interviews (20 males and 2 females) were conducted.  Some 
people who were unavailable at the time, offered to participate in a telephone 
interview at a later date.  Nineteen interviews were conducted face-to-face and three 
were conducted by telephone.  The time taken for interviews ranged between 30 and 
120 minutes and averaged 60 minutes.  

A similar method was used to identify interviewees from businesses, services and 
community organizations in the main population centres.  A total of 31 people were 
interviewed either individually or in small groups during the week of 16-20 
November, 2009. 
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3 Mapped Indices and Community Profiles 

3.1 Mapped indices 
The following pages show maps of the CSI indices and the IRF sensitivity and 
adaptive capacity sub-indices described in the preceding chapter.  The indices are 
plotted at the level of Census Collector Districts.  These have relatively small areas in 
the more densely populated urban centres and may not be visible at normal screen 
resolution or on the printed page.  However, if the document magnification is 
increased on the screen, it is possible to see the details of the individual Census 
Collector Districts in the urban centres. 
Two tables are also provided which describe the location of the ten Census Collector 
Districts with the lowest adaptive capacity scores and the ten with the highest 
adaptive capacity scores. 
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Table 3.1  Ten most sensitive Census Collector Districts according to the Community 
Sensitive Index 

 

CCD 
Code 

CSI Score LGA Location Description 

1041801 1.94 Moree South-western Moree, bounded on the north and west by the 
Mehi River, Chester St on the east, and encompassing 
Adelaide St west, Jones Avenue west, and surrounding north-
south running streets. 

1041804 1.61 Moree Eastern Moree, bounded by the Gwydir and Newell Highways 
to the north and west, encompassing the Industrial Drive 
estate, Tycanna and James Streets, Maude St and Adelaide 
St east, and surrounding streets. 

1041809 1.50 Moree Bounded by the Mehi river to the north, Adelaide Avenue to 
the south and Edwards St to the east.  Encompasses part of 
Moree Golf Course (south of the Mehi), Alice St west, part of 
Anne St west, and surrounding streets. 

1050109 1.47 Inverell The Ashford urban locality. 

1041509 1.40 Moree The Boggabilla urban locality. 

1042008 1.40 Gwydir North-central Bingara, encompassing Cunningham St from 
Bombelli St to Halls Creek, and one block north and south of 
Cunningham St. 

1050405 1.39 Inverell Central Inverell, bounded by the Macintyre River to the north-
west, the Gwydir Highway to the south-west, Henderson St to 
the south-east, and Arthur St to the north-east. 

3150905 1.39 Southern 
Downs 

North-central Warwick, bounded by the Condamine River to 
the north, Dragon St to the west, Grafton St to the south, and 
the railway line to the east. 

1052511 1.33 Tenterfield The village of Jennings (directly across the border from 
Wallangarra, Qld). 

1052509 1.32 Tenterfield East of Tenterfield, bounded by the Bruxner Highway to the 
north, encompasses parts of Tabulam to the north and 
Ewingar State Forest to the south, between the localities of 
Pagans Flat and Rocky River. 
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Table 3.2  Ten most vulnerable Census Collector Districts according to the IRF 
sensitivity and adaptive capacity index. 

CCD 
Code 

ACI Score LGA Location Description 

1041502 -1.09 Moree Just south of Boggabilla and the junction of the Newell and 
Bruxner Highways, bounded at the north-east by the NSW-
Qld border and encompassing Morella Lagoon to the south-
west. 

1041804 -0.81 Moree Eastern Moree, bounded by the Gwydir and Newell Highways 
to the north and west, encompassing the Industrial Drive 
estate, Tycanna and James Streets, Maude St and Adelaide 
St east, and surrounding streets. 

1041801 -0.78 Moree South-western Moree, bounded on the north and west by the 
Mehi River, Chester St on the east, and encompassing 
Adelaide St west, Jones Avenue west, and surrounding north-
south running streets. 

1042008 -0.71 Gwydir North-central Bingara, encompassing Cunningham St from 
Bombelli St to Halls Creek, and one block north and south of 
Cunningham St. 

1041806 -0.70 Moree South-central Moree, bounded by Jones Avenue to the north, 
Barwon Avenue to the west, Carole Avenue and Frome 
St/Newell Highway to the south, and the railway line to the 
east, encompassing Broughton Oval. 

1052509 -0.65 Tenterfield East of Tenterfield, bounded by the Bruxner Highway to the 
north, encompasses parts of Tabulam to the north and 
Ewingar State Forest to the south, between the localities of 
Pagans Flat and Rocky River. 

1041802 -0.65 Moree South-central Moree, bounded by the Mehi River to the north, 
Edward St to the west, Adelaide St to the south, Auburn, 
Alice and Frome Sts to the east. 

1052512 -0.64 Tenterfield North-east of Tenterfield, bounded by the Bruxner Highway to 
the south, and encompassing parts of Tabulam, Drake 
Village, Pretty Gully and the part of Gilgurry State Forest. 

1041509 -0.63 Moree The Boggabilla urban locality. 

1050109 -0.59 Inverell The Ashford urban locality. 
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Table 3.3  Ten least vulnerable Census Collector Districts according to the IRF 
sensitivity and adaptive capacity index. 

CCD 
Code 

ACI Score LGA Location Description 

3081813 1.16 Goondiwindi South-western Goondiwindi, bounded by Town Common 
Road to the north, the Macintyre River to the south, and the 
irrigation channel to the east. 

3150409 0.76 Southern 
Downs 

Western Warwick, bounded by the Condamine River to the 
north, Lyndhurst Lane to the west, Glen Road to the south 
and Tooth Street/the railway line to the east. 

1042805 0.76 Moree Outer-western Moree, bounded by the Mehi River to the 
south and just touching the Gwydir River to the north, 
encompassing part of the Gwydir Highway, Hassell Street, 
Sunnyside Road, Boonery Road and surrounding streets. 

3150410 0.70 Southern 
Downs 

Southern Warwick, encompassing the New England 
Highway, bounded by Bracker Rd to the north, Thornton 
Road to the west, Morgan Lane to the south and the creek to 
the east. 

3081906 0.68 Goondiwindi South-east Goondiwindi, bounded by Boundary and Cemetry 
Roads to the north and east, Frideswide and Pfingst Streets 
to the west, and the Macintyre River to the south. 

1041807 0.66 Moree Southern Moree, bounded by Amaroo Drive to the north, 
Boston Street to the west, Blueberry Road to the south and 
the railway line to the east. 

1041403 0.63 Moree Large area encompassing approximately 24km west and 
36km south of Moree, surrounding the Gwydir Highway and 
including the localities of Millie, Mallowa, Thalaba and Jews 
Lagoon. 

3081812 0.59 Goondiwindi Northern Goondiwindi including the airstrip, bounded by 
Hungerford Road to the north and west, Boundary Road to 
the south and the Cunningham Highway to the east. 

1041401 0.58 Moree South of the Macintyre and Barwon Rivers (the NSW/Qld 
border) between Mungindi and Goondiwindi, extending 
approximately 15km south along the length of the border and 
encompassing parts of Boomi. 

1041508 0.53 Moree East of the Newell Highway and approximately half way 
between Moree and Boggabilla, incorporates Croppa Creek. 

 

3.2 Additional agricultural sensitivity figures 

 
NSW Border 
Rivers - Gwydir 

Qld Border 
Rivers Condamine 

Maranoa - 
Balonne 

Local value of irrigated 
cotton production ($) 

$160,130,573 $41,518,556 $33,272,777 $8,484,688 

 

3.3 Community profiles 
 



Figure 3.12. Community Profile - Balonne LGA



Figure 3.13. Community Profile - Goondiwindi LGA



Figure 3.14. Community Profile - Gwydir LGA



Figure 3.15. Community Profile - Tenterfield LGA
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4 Impact of Reductions in Water Availability 

4.1 Introduction 
This chapter presents the findings from the interviews with key informants in the 
study region.  It commences with a description of the changes in access to water in 
recent years and the responses that are already occurring in the irrigation industries in 
the region, and their regional centres, as reported by interviewees.  From the 
observations of interviewees about these responses, a number of inferences and 
generalisations are made by the authors, which in turn are applied to the question of 
what impacts might occur with future reductions in the availability of water for 
irrigation.  The scoping of possible impacts is approached from three directions: 

• from inferences and generalisations based on reported impacts of drought-induced 
reductions in water availability in recent years, 

• from the opinions advanced by those interviewed about possible impacts, and 
• from a consideration of the mapped sensitivity and adaptive capacity indices and 

community profiles presented in the previous chapter. 
However, it is not just a reduction in water availability per se that has potential socio-
economic impacts in the study region.  For any given level of reduction, different 
policy approaches and implementation will influence the nature of potential impacts.   
The opinions of interviewees about past and future government policy related to the 
availability of water for irrigation are described in the latter part of the chapter. 

4.2 Adjustment in the irrigation industries in recent years 

4.2.1 Over-allocation and declining reliability 

A number of interviewees pointed out as historical background that, in some valleys, 
the proportion of water made available for irrigation had been increasing up until 
recent times, to the extent of over-allocation in some cases.  This has gradually 
lowered the reliability and eroded the value of the entitlements held by earlier 
irrigators.  However, over-allocation has been physically impossible in the upper 
valleys due to their physical characteristics (narrow valleys with limited areas of flat 
land).  Over-allocation has been accompanied by increasing on-farm water storage in 
the lower valleys.  These are used to store water harvested from high river flows or 
from ‘overland flows’ (run-off from non-riparian land). 

4.2.2 Reductions in irrigated area and exits from irrigation 

Interviewees in most of the lower valleys reported that there had been reductions in 
the irrigated area on properties due to the drought-induced decline in the volume of 
harvestable water. 
Interviewees in the St George area noted that, downstream from St George, there are a 
number of properties that were formerly irrigated for cotton, but which now are solely 
grazing operations.   By contrast, none of the irrigation properties in the St George 
Irrigation District have ceased irrigation.  A number of properties (said by one 
interviewee to be 25 per cent of the total) are for sale in the area but vendors have not 
been able to get a price that would cover their debt. 
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4.2.3 Increasing water use efficiency 

Many of the interviewees were able to point to specific ways in which they had been 
improving their water use efficiency.  This applied to both flood and spray irrigation, 
and both broadacre crop irrigation and horticultural irrigation.  Those using centre 
pivot irrigation have been updating the technology and scheduling irrigation at night. 

However, according to some interviewees, some enterprise and irrigation types may 
be at their limit (e.g. lucerne and centre pivot) with no options to further increase 
efficiency.  Some cotton farmers also believe they are at the limit of what is feasible.   
It was also pointed out that, where the quantities of water available for irrigation are 
declining, either due to over-allocation or seasonal conditions, there is an inherent and 
unavoidable decrease in efficiency because of fixed conveyance losses. 

4.2.4 Diversification 

A number of different forms of diversification were reported by interviewees as a 
response that was being adopted to the declining quantity and reliability of irrigation 
water. 

Instances of diversification in enterprises included cotton growers who have moved to 
annual horticulture where higher value crops, such as melons, can justify the expense 
of moving to trickle irrigation.  Others cotton growers have substantial areas of 
irrigated and dryland cereals, such as wheat.  It was reported that those who were 
solely reliant on broad acre cotton were experiencing greater difficulties in the face of 
declining water availability. 

A number of irrigators said that they have diversified geographically as a risk 
management strategy.  Geographic diversification with multiple properties scattered 
across different valleys has enabled some irrigators to retain skilled staff. 
There has been widespread diversification in the sources of water being used for 
irrigation.  Low-flow licences – that rely on water being released from public 
storages, high-flow licences – that rely on water being pumped from flooding rivers, 
groundwater licences and overland flow licences – that rely on water being harvested 
from run-off on non-riparian land, are all part of the mix. Diversification in water 
sources helps to ameliorate impacts when one source has reduced availability.  For 
example one horticulturist sells surface allocation to cotton farmers in dry times and 
relies on groundwater for their own needs.  It was reported that the move towards 
greater reliance on overland flows had been a response to greater regulation of the 
other sources of water through instruments such as the various water sharing plans. 
However, as one interviewee pointed out, optimising the use of a mix of water sources 
in the face of climate variability is a highly skilled task.  The opportunity to sell 
entitlements and allocations to the government is another option to be considered in 
optimising the returns from a mix of water sources. 

4.2.5 Property consolidation 

In some upper valley areas, it was reported that non-irrigated parts of properties have 
been sold as life style blocks, thereby providing capital to invest in higher water 
efficiency.  New residents also provide a local labour source. 
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According to some interviewees, non-irrigated parts of some properties in the lower 
valleys have been neglected, which makes it difficult to bring them into dryland 
production when there are declines in the availability of irrigation water. 

4.2.6 Shedding of labour 

It was widely reported by interviewees that genetically modified (GM) cotton had 
generally reduced the need for labour in cotton growing; the ability to spray broad-
spectrum herbicides in cotton crops means that there is now very little demand for 
manual weed chipping. 
A number of irrigators interviewed reported that their staff costs had reduced 
markedly – ranging from one quarter in last nine years to one half.  Permanent labour 
is increasingly being replaced by contractors, resulting in empty houses on irrigation 
properties.   
In the upper parts of river valleys, it was pointed out that the change from tobacco to 
lucerne had resulted in considerable decline in agricultural employment in the past. 
Some interviewees also mentioned that there had been changes in the source of 
labour, e.g. permanent labour on farms growing table grapes was being replaced by 
backpackers.  Other interviewees mentioned the use of overseas unskilled labour. 

4.2.7 Off-farm investment 

One interviewee reported that he had increased off-farm investment with a view to 
reducing his vulnerability to declines in water availability. 

4.2.8 Use of water trading 

In the upper parts of river valleys, it was reported that some farmers had reduced their 
irrigation operations and were regular sellers of allocations on the temporary water 
market.  This was said to account for as much as 90 per cent of farmers in some 
valleys.  While some of this water goes outside of the region, others within the region 
rely on this temporary trading to increase their flexibility.  Others are retiring and 
selling on the temporary market as a form of retirement income.  Countering this 
trend there were reports that some vegetable growers from the Lockyer Valley had 
started to develop new enterprises in the upper catchments. 

Interviewees with several properties reported that they trade water to the more 
productive land in times of limited water availability, or when allocations are small 
trade to the farm that can best use small allocations. 
It was also reported that some irrigators are selling part of their entitlement to cover 
debt, while others are buying properties and trading the water to their existing 
property to expand production.  Others are selling their more reliable (and more 
valuable) low-flow licences to the Commonwealth with a view to more opportunistic 
cotton production centred on their high-flow and overland flow licences. 

4.2.9 Decline in government extension services 

It was suggested by one interviewee that the rate of adjustment to declining water 
availability and adoption of new technology has been held up by the lack of 
government extension services and an undersupply of private consultants.  In wetter 
periods, cotton producers had made greater use of private consultants, but this had 
reduced as the drive to continuously reduce costs had intensified during the drought. 
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4.2.10 Concluding remarks 

The interviews with irrigators suggest that the drought-related declines in water 
availability and reliability at various times in the previous decade have already 
initiated a wide range of adaptation strategies.  In many cases, these strategies appear 
to be preserving or enhancing the value of agricultural production that can be obtained 
from the available water.  Examples of such strategies include: 
• diversification into higher value crops, or cropping systems which are better 

suited to highly variable supplies of water, 
• spreading risk with properties in different regions and a diverse portfolio of water 

entitlements, and 
• improving the efficiency of water use. 

This adaptation by irrigators has undoubtedly resulted in the impacts of drought on 
regional communities being less than what it would be if adaptation had not taken 
place.  It is also possible that this diversification has spilled over into the economies 
of regional centres, increasing their diversity and off-setting the reduced labour 
requirements of GM cotton. 
Nevertheless, there are, and will continue to be, some irrigation operations where 
some form of exit from the industry is the preferred option.  This is particularly the 
case for corporate operations and farmers nearing retirement age.  In the latter case, 
the ability to sell temporary allocation on water markets is an important factor in 
smoothing generational transitions. 

The irrigator interviews highlight the marked differences between upper and lower 
valley irrigation, and between irrigation based on regulated supplies from public 
storages and that based on opportunistic harvesting of flood or overland flows.  It 
appears that policy-related reductions in water availability are likely to bring about 
more severe adjustment among lower valley operations growing only cotton and 
utilising flood and overland flows.  These irrigators would appear to have fewer 
adjustment options than the more diverse operations in the middle and upper parts of 
the river valleys. 

It is important to note that irrigators growing only cotton and utilising high-flow 
licences and overland flow licences account for most of the irrigated area in the study 
region. Those interviewed report that, while they can and will grow other crops in 
some circumstances, cotton still offers them the best returns from their investments in 
water entitlements, land and physical capital. 

4.3 Change in the regional centres in recent years 

St George 

Business proprietors interviewed suggested that, while past growth in St George had 
come from the expansionary phase of cotton development in the region, the economy 
was now becoming more diverse.  There is an increasing contribution to the local 
economy by backpackers who supply seasonal labour. 

Goondiwindi and Boggabilla 

Interviewees suggested that there has been some slowing of growth in Goondiwindi, 
despite the town having attracted retirees in recent times.  The urban access to water is 
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important in maintaining a level of amenity that makes the town an attractive place for 
retirement.  Goondiwindi remains a diverse local economy and is well sited with 
respect to road transport.  On the other hand, some interviewees felt that Boggabilla 
was in a state of decline. 

Inglewood 

In Inglewood, there is less evidence of recent investment in 'main street' retail and 
services.  However, there are some new houses in Inglewood associated with in-
migration of retirees. 

Texas 

According to one interviewee, Texas had experienced some population fluctuations as 
a result of generational change on properties in the surrounding area.  Nevertheless 
there has been significant recent business and service development, some of which is 
related to the nearby export beef feedlot which uses feed from local irrigated 
agriculture. 

Tenterfield 

One interviewee reported that changes in Tenterfield in recent years reflect the 
extension of the weekend retreat and telecommuting zone of Brisbane across the 
border from the Granite Belt.  This is likely to be a consequence of rising land prices 
in south east Queensland, and improvements in road infrastructure that reduce travel 
times from Brisbane. 

Warialda and Bingara 

Warialda and Bingara have few linkages with irrigated agriculture, as they serve 
hinterlands that are mainly dryland agriculture. 

4.4 Potential impacts of declining water availability 

4.4.1 Applying the lessons from drought-related declines 

The changes that are already underway in the irrigation industries in the region as a 
response to periods of reduced water availability in the last decade provide some 
indication as to what impacts might occur with further, policy-related, reductions in 
water availability.  Of course, it must be acknowledged that, in projecting this past 
experience into the future, unanticipated industry changes unrelated to water supply 
(such as happened with GM cotton in the past) could make such projections quite 
misleading. 
On the basis of the past changes described by the irrigators interviewed, the authors 
suggest there are a number of impacts that might be anticipated solely as 
extrapolations of past experience. 

Policy-related reductions in water availability would appear to have the most impact 
on lower valley irrigation operations that depend solely on cotton irrigated from 
harvesting of flood or overland flows, particularly those with high levels of 
indebtedness.  In addition, where corporate agriculture makes up a substantial 
proportion of irrigated production, adjustment may be relatively rapid if investors 
decide to cut their losses and invest elsewhere.  In contrast, more diverse middle and 
upper valley irrigation properties appear to have a wider range of options to adjust to 
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reduced water availability while preserving the value of production.  Water trading is 
important in affording the flexibility needed for adjustment. 

It is possible that, with continuing climate-related or policy-related declines in water 
availability that cotton may lose its position as the dominant irrigated crop in the 
region.  Rather, it may become an opportunistic crop for very wet years.  Dryland 
agriculture and irrigated horticulture may become more important industries in the 
region.  Given that dryland agriculture generally has greater proportion of local 
expenditure on inputs than cotton, and that irrigated horticulture has greater labour 
demands than GM cotton, this transition in the nature of agriculture in the region may 
have less than expected impact on regional communities. 

The suggested impacts above are based on the authors’ analysis of the experiences 
reported by irrigators in the last decade.  The next two sections report, without 
comment, the views of the interviewees about possible impacts of policy-related 
reductions in water availability. 

4.4.2 Interviewees’ opinions about potential impacts on irrigation industries 

Interviewees suggested that, in areas mainly dependent on harvesting flood flows, 
policy-related declines in water availability would have little impact in the very wet 
years, but would result in cotton not being planted in dry years.  They also believed 
that there would be a tendency towards fewer, but larger cotton farms. 

It was also suggested that declining water availability would result in more corporate 
farms. 

One interviewee pointed out that, in upper valley areas, where there were significant 
numbers of retirees from irrigation selling allocation on a temporary basis, purchase 
of entitlement by the Commonwealth would have an immediate effect, both on the 
income of the retirees and on those downstream who were purchasing the water. 

One interviewee was optimistic that the negative impacts of declining water 
availability may be off-set by global trends that increase the demand for agricultural 
products. 

4.4.3 Interviewees’ opinions about potential impacts on towns 

A number of interviewees made general observations about how they believed 
impacts on irrigated agriculture would flow through to towns in the region.  
Irreversible population loss, loss of education and health services were two impacts 
mentioned.  However, there was also a belief that towns are adaptable and can recover 
from the impacts of declining water availability. 
Some interviewees had opinions about the impacts on their own service centre, or 
drew comparisons between two towns with which they were familiar. 

St George and Dirranbandi 

It was suggested that St George, with a greater proportion of businesses servicing the 
irrigation industry would be more severely affected than Dirranbandi, which mainly 
services the grazing industry.  However, others pointed out that St George has gained 
government employment in recent years and the change in the composition of the 
labour force servicing the cotton industry in recent years would lessen the impact of 
policy-related reductions in water availability. Moreover, Dirranbandi’s population 
had swollen in recent years to service the labour requirements of irrigation enterprises 
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in their development phase. Some interviewees expected that it would shrink back to 
its previous level. 

Goondiwindi 

There was variation in opinion amongst interviewees as to the possible impacts on 
Goondiwindi.  It was estimated by one irrigator that one megalitre of water on cotton 
generated $24,000 throughout the economy, however it was also acknowledged that 
much of the income from cotton is spent on servicing debt and purchasing inputs from 
outside the region, rather than being spent in the local economy. 

It was suggested that Goondiwindi is a strong community with residential amenity 
that will continue to attract new residents. In addition, the impacts of policy-related 
reductions in water availability may be lessened by growth of new industries, such as 
coal seam gas, although most employment in coal seam gas would be generated in the 
exploration and development phase rather than the production phase. 

Texas 

Texas was seen as being very dependent upon irrigation (60 per cent of rural traders’ 
business according to one interviewee). 

4.4.4 Indications from secondary data analysis 

Balonne LGA 

Figure 3.12 shows that the Balonne LGA population grew in 1996-2000, followed by 
a decline in population to 2006.  However, the unemployment rate continued to 
decline over the period.  While the LGA had lower levels of social disadvantage 
compared to the MDB as a whole, Dirranbandi had higher levels of social 
disadvantage than the MDB, which were off-set by the relatively low levels of social 
disadvantage in St George. 
Compared to the MDB as a whole, the LGA in 2006 had: 

• a higher proportion of people in employment, 
• a lower unemployment rate 

• around twice the proportion of the workforce employed in agriculture, 
• median weekly household income higher than that in the whole MDB and 

growing at a faster rate, and  
• a relatively low economic diversity index. 

At face value, these figures suggest there is no cause to suspect that the Balonne LGA 
as a whole is any worse off than many other areas in the MDB with respect to its 
capacity to adapt to declines in water availability.  However, the LGA has a low 
economic diversity and there are areas of relatively higher disadvantage in 
Dirranbandi and rural areas to the south-west of the town (Figure 3.6). 

Goondiwindi LGA 

Figure 3.13 shows that the Goondiwindi LGA population grew in 1996-2000, and the 
levelled off in the period to 2006.  However, the unemployment rate continued to 
decline over the period.  While the LGA had lower levels of social disadvantage 
compared to the MDB as a whole, Texas and Inglewood had higher levels of social 
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disadvantage than the MDB, which were off-set by the relatively low levels of social 
disadvantage in St George.  Texas had a particularly high proportion of households 
with weekly incomes less than $350 (27 per cent in 2006) and a much higher 
dependency ratio than other centres in the LGA.  Inglewood has a relatively high 
economic diversity index for its size. 
Compared to the MDB as a whole, the LGA in 2006 had: 

• a higher proportion of people in employment, 
• a lower unemployment rate 

• around twice the proportion of the workforce employed in agriculture, 
• median weekly household income slightly higher than that in the whole MDB and 

growing at a slightly faster rate, and  
• a relatively low economic diversity index (although that for Goondiwindi urban 

centre is almost the same as for the whole Basin). 
These figures give no cause to believe that the Goondiwindi LGA as a whole is any 
worse off than many other areas in the MDB with respect to its capacity to adapt to 
declines in water availability.  However, the relatively higher levels of disadvantage 
in Texas and Inglewood may impair the adaptive capacity of these centres.  In Texas 
the higher levels of disadvantage are associated with lower incomes and an older 
population.  If these lower incomes are mainly based on the age pension, then this 
source of expenditure in the town, although small, is at least stable.  In Inglewood, the 
low incomes and single parent families contribute to the vulnerability, but this may be 
off-set by the higher economic diversity. 

Gwydir LGA 

Figure 3.14 shows that the Gwydir LGA population declined steadily between 1996 
and 2006.  The unemployment rate also declined over the period, at a rate almost 
exactly the same as for the Basin as a whole.  The LGA and its urban centres of 
Warialda and Bingara have relatively high proportions of households with weekly 
income less than $350 per week.  The LGA has lower proportions of single parent 
families and lower youth unemployment than the Basin, while these figures for 
Warialda and Bingara are similar to the figures for the Basin.  Bingara has a very high 
dependency ratio. 
Compared to the MDB as a whole, the LGA in 2006 had: 

• a lower proportion of people in employment, 
• a higher proportion of people not in the work force, 

• around three times the proportion of the workforce employed in agriculture, 
• median weekly household income lower than that in the whole MDB and growing 

at a lower rate, and  
• a very low economic diversity index (although that for Warialda urban centre is 

slightly higher than that for the whole Basin). 
These figures suggest that the Gwydir LGA is more vulnerable to economic stresses 
than either Balonne or Goondiwindi LGAs.  This is reflected in the mapping of the 
vulnerability index in Figure 3.6.  Figures 3.8, 3.10 and 3.11 indicated that 
vulnerability may stem from an older population with lower education levels, less 
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mobility and a dependence upon agriculture (also reflected in the low economic 
diversity).   

Tenterfield LGA 

Figure 3.15 shows that the Tenterfield LGA population remained nearly constant 
between 1996 and 2006.  The unemployment rate declined over the period, at a rate 
about the same as for the Basin as a whole.  The LGA and its urban centre, 
Tenterfield, have relatively high levels compared to the Basin on two measures of 
social disadvantage – proportion of households with weekly income less than $350 
per week, and the proportion of single parent families.  The level of youth 
unemployment is similar to that in the Basin as a whole.  While the Tenterfield LGA 
has a low to moderate economic diversity index, which is lower than that for the 
whole Basin, the urban centre of Tenterfield has a remarkably high economic 
diversity index, considerably higher than that for the Basin as a whole. 
Compared to the Basin, the LGA in 2006 had: 

• a lower proportion of people in employment, 
• a higher proportion of people not in the work force, 

• around one and a half times the proportion of the workforce employed in 
agriculture, and 

• median weekly household income lower than that in the whole MDB and growing 
at a lower rate.  

The maps of the vulnerability index and its sub-indices show marked geographic 
variation in the LGA with the areas vulnerable to external economic stresses 
occurring in the north-east, east and south of the LGA.  A significant amount of this 
region is outside of the MDB.  The less vulnerable area appears to be associated with 
the rural gentrification and extension of the Brisbane weekend life style and 
telecommuting belt along the New England Highway and to the east of Stanthorpe.  
The maps of the sub-indices show that there are different sources contributing to 
vulnerability in different parts of the LGA, with agricultural dependence being the 
one source of vulnerability that is nearly universal across the area with a high overall 
vulnerability.  However, this level of agricultural dependence is not as high as in other 
parts of the study region. 

4.5 Policy issues 
As background to this section, it should be pointed out that the competence and 
effectiveness of water resource management in the Murray Darling Basin by both 
Commonwealth and State governments has been less than ideal.  Failures of policy 
and implementation include: 

• the continued building of public storages when they were no longer economic, 
• over-allocation of irrigation water in public storages, 

• inadequate planning around the proliferation of on-farm private storages, 
• failure to anticipate that the cap on diversions in the Basin would be eroded by the 

water trading that was already underway, 
• poorly handled public consultation and participation in water resource planning, 

and 
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• failure of the Commonwealth to rein in the pursuit by the States of their own 
development goals that were counter to the interests of the Basin as a whole. 

With this background, it is understandable that there is widespread cynicism about the 
motives for Commonwealth environmental buy-back and pessimism about the 
transparency with which it will be implemented.  This extends to the Basin Plan as 
well. 

Nevertheless, it was generally acknowledged by interviewees that over-allocation and 
over-development of irrigation has occurred and that there is a need to restore some 
balance between diversions and ecological requirements.  However, it is hard for most 
to accept that servicing ecological requirements may well include the ultimate 
evaporation of water in the lower reaches of the Basin – water that could have been 
used for agricultural production in the northern Basin. 

The specific policy issues raised by interviewees are now described in turn. 

4.5.1 Water use efficiency 

Interviewees raised three issues with respect to water use efficiency programs: 

• there was believed to be confusion about where in the overall systems savings are 
sought, 

• there was dissatisfaction with lack of flexibility in the program to accommodate 
efficiency measures for on-farm storage, and 

• the program was seen as inequitable, with public funds supporting inefficient 
irrigators, while neglecting efficient irrigators who had made similar changes at 
their own expense. 

4.5.2 Overland flow 

Those interviewees familiar with overland flow harvesting were well aware that it is a 
very difficult and complex water source to manage in a way that is transparent and 
equitable. 

4.5.3 Environmental water buy-back 

There was considerable variation in opinion about the merit or otherwise of 
environmental water buy-back and several interviewees remarked on this variation.  
The variation ranges from negative to positive, and includes some who are neutral or 
disinterested in the issue.  One interviewee suggested that negative sentiment was 
more common in local government than it was among irrigators. 
It was also observed that some people differ in their publicly expressed opinions and 
their behaviour – publicly condemning the policy, but privately selling water to the 
Commonwealth. 

Justifications for negative opinions included: 
• that it would turn the area into a dust bowl (St George), 

• that it was inequitable, and 
• that the northern Basin was naturally disconnected from the southern Basin. 

One interviewee in the Inglewood area felt that there was general lack of concern and 
apathy in that area. 
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Some interviewees saw environmental water buy-back as somewhat of a non-issue – 
that it was simply a business decision to be taken if the price was better than the 
returns that could be obtained in using the water in production.  It was suggested that 
it would also be an attractive business decision where there were high levels of 
indebtedness. 
Many interviewees were in favour of environmental water buy-back, but only if 
certain conditions were met.  These conditions included: 
• the price paid would need to cover the decline in property value if those currently 

selling temporary allocation were to participate, 
• that there should be clear environmental goals, 

• that there should be certainty about future water availability, 
• transparency in the buy-back process, 

• consideration of how the buy-back quantities should be allocated across different 
irrigation areas, and 

• that there should be provision for irrigators to purchase water back from the 
Commonwealth when it is not needed for environmental purposes 

Other interviewees, while not strongly in favour of buy-back, nevertheless had views 
about how it should be implemented if it went ahead.  For example, it was suggested 
that older licensees should have security against government acquisition of 
entitlement as a form of compensation for the erosion of their entitlement that had 
occurred with over-allocation. 
The environmental needs of local wetlands such as the Narran Lakes and the Gwydir 
Wetlands were seldom raised by interviewees. Rather, their comments focussed on 
their belief that South Australians were wrongly accusing northern Basin irrigators of 
stopping flows into the Lower Lakes of the Murray. 

4.5.4 Further water resource development 

While the whole thrust of State and Commonwealth policy relates to recovering water 
to restore environmental damage caused by historical over-development of water 
resources, there is some opinion in favour of an additional dam on the Mole to supply 
water for environmental purposes further downstream, as well as supporting further 
irrigation development.  There is believed to be potential for further feedlot and 
horticultural development if water was available. 
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5 Conclusions 

5.1 Introduction 
The northern part of the Murray Darling Basin, within which the study area is located, 
has distinctive differences in its climate and hydrology, compared to the southern 
Basin.  Also it has had a history of irrigation development that is quite different from 
irrigation districts in the south.  However, the northern river valleys do share some 
similarities with the Macquarie River – public storages in the upper parts of the 
valley, middle and upper parts where dryland agriculture is both feasible and 
profitable, irrigated horticulture in the middle and upper parts, and lower parts 
suitable for broadacre irrigation development, where the river spreads across flood 
plains and feeds wetlands, some of which are of international significance. 
Superimposed upon the patterns of topography, hydrology and irrigation 
development, is the network of rural communities and local economies.  These have 
been experiencing the same forces of change as occur in most of non-metropolitan 
eastern Australia.  These include: 
• improvements in the road transport network that allow the larger centres to 

enlarge their retail catchments at the expense of the smaller centres, 
• in-migration to both large and small centres of retirees and younger families 

seeking alternatives to metropolitan living, 

• improvements in IT and communications that facilitate the above in-migration, 
• out-migration of families with secondary school age children, 

• the growth of hobby farm belts on the peripheries of larger centres, 
• continuing substitution of capital for labour in agricultural hinterlands, 

• shifts in farm enterprise mixes in response to global commodity prices, 
• development of niche agricultural and value-adding industries, 

• periods of corporate investment in particular agricultural industries or in mining, 
• increasing speculative land purchase by overseas interests, 

• growth of tourism and new forms of tourism such as back packers and grey 
nomads, and 

• rationalisation of government services. 
All these forces of change have implications for the demand for services from local 
government and for its rates base. 
The socio-economic impacts of policy-related reductions in water availability have to 
be evaluated in the context of the diversity of irrigation operations and the other 
forces of change which are constantly generating their own socio-economic impacts 
in rural areas.  Given the multiplicity of changes that are occurring in irrigation and 
local economies, it is not surprising that static economic impact analyses, such as 
input-output analysis, that take the existing economy as fixed, can be quite 
misleading. 
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The findings from this study are conveniently summarised by reference to the diagram 
of the components of vulnerability shown in Figure 1.2 which, for convenience, is 
shown again below. 

Figure 5.1  Components of Vulnerability (IPCC, 2001; Allen Consulting, 2005). 

 
 

5.2 Exposure 
Exposure refers to the magnitude of the event that is expected to have an impact on 
communities. 

Because the exact nature of the expected policy-related reductions in water 
availability is currently not known, it is difficult to quantify the magnitude of the 
exposure of different parts of the study region to these reductions.  However, it could 
be expected that the areas that are most exposed to reductions in water availability 
may be those that: 
• have the highest volume of diversions relative to the total river flow volume, and 

• are hydrologically linked to areas of environmental value (either long recognised 
or recently discovered). 

On these criteria, the lower flood plains of the Condamine-Balonne system would 
appear to have the highest exposure to policy-related reductions in water availability, 
perhaps followed by the lower flood plains of the Border Rivers system. 
Given the disproportionate amount and value of irrigated production in these two 
areas, the local economy in these areas is quite highly exposed to policy-related 
reductions in water availability, in comparison to the remainder of the study region, 
particularly the highest parts of the river valleys.  Nevertheless, these less exposed 
areas are not immune to impacts of other government policies, such as would occur if 
there were changes to water trading rules. 

5.3 Sensitivity 
Sensitivity refers to the level of dependence of the community and local economy 
upon water for irrigation, urban amenity and water supply.  There are two aspects to 
be considered: the sensitivity of agricultural production to reductions in water supply 
and the dependence of local urban centres on irrigated agriculture. 
In regard to the first aspect, it is the adoption of water use efficiency technology and 
changes to farm enterprise mix that maintain the value of production against 
reductions in water availability or reliability.  Properties that are solely dependent on 
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flood irrigated cotton and have limited dryland production options appear to be the 
most sensitive, as they may also have limited options for improving water use 
efficiency.  Properties in this situation occur in the lower flood plain areas of the 
Condamine-Balonne and Border Rivers systems.  In contrast, properties in the middle 
and upper parts of the river valleys have a wider range of options for diversification 
into higher value irrigated crops, increasing dryland crop plantings and adopting 
technology to improve water use efficiency. 
In regard to the second aspect – the dependence of urban centres on irrigated 
agriculture – there are marked differences between the urban centres in the study area.  
The development phase of irrigation, particularly in the lower parts of the river 
valleys, was responsible for considerable growth in a number of urban centres.  
However, in the larger centres of St George and Goondiwindi, this growth was 
accompanied by considerable diversification of their economies, with the result that 
these two centres have become less dependent on irrigated agriculture.  Future trends 
and developments, such as continuing growth of inland tourism, in-migration of 
retirees and tree-changing younger families, and coal seam gas development would 
suggest these two centres are unlikely to become more dependent on irrigated 
agriculture in the future.  However, the amenity of these centres that makes them 
attractive to in-migrants is dependent upon continuing access to water.  In addition, 
regardless of the robustness of the local economy, a period of adjustment in broadacre 
irrigated agriculture brought about by policy-related reductions in water availability is 
likely to impact on land values and the rating base for local government, and may be 
grounds for Commonwealth adjustment assistance if this impact is severe. 
Historically, many smaller centres in rural Australia have experienced declines in 
population and contraction of the local economy as a consequence of one or more of 
the forces of change listed in section 5.1, above.  However, some centres have gone 
against the trend and Tenterfield appears to be an example of this.  It has a high 
economic diversity index and less dependence upon irrigated agriculture than the 
other urban centres of comparable size in the study region. 
On the other hand, Dirranbandi, Texas, Inglewood and possibly Warialda are smaller 
centres with higher dependence on irrigated agriculture than Tenterfield, while 
Bingara has a relatively low dependence on irrigated agriculture 

5.4 Potential impact 
As depicted in Figure 5.1, above, exposure and sensitivity jointly determine the 
potential impact upon local communities and economies.  These are summarised for 
the main urban centres in the study region in Table 5.1, below. 

5.5 Adaptive capacity 
The adaptive capacity refers to all the qualities of a community that enable it to 
respond and adjust to external stresses in a way that minimises social and economic 
damage.  Adaptive capacity extends from the capacity of individual farms to adjust, 
through to the capacity of whole communities. 
A number of the irrigators interviewed in this study showed an impressive capacity to 
adapt their operations to drought-related reductions in water availability and suggests 
that, at least in the middle and upper parts of the river valleys, there is a considerable 
skills base that will ameliorate the potential impacts of policy-related reduction in 
water availability.  
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Table 5.1  Summary of exposure (to reductions in water availability) and sensitivity 
(i.e. dependence on irrigated agriculture) for centres in the study region. 

 Exposure Sensitivity 

Dirranbandi High High 

St George Moderate Moderate 

Goondiwindi Moderate Moderate 

Texas Low High 

Inglewood Low Moderate 

Bingara Low Low 

Warialda Low Low 

Tenterfield Low Low 

 

Adjustment to irrigation practice is also possible in the lower parts of the river valleys 
where flood irrigation of cotton is the dominant enterprise.  However, this adjustment 
is more likely to involve more opportunistic production in wet years and a cessation 
of production in dry years, exposing local economies to more severe fluctuations than 
in the past. 
The views of a number of the interviewees were consistent with the findings from the 
secondary analysis in suggesting that Goondiwindi and St George are likely to have 
considerable capacity to adjust to the impacts of reductions in water availability, 
without causing lasting or severe social and economic damage.  The community 
profiles show that, in terms of the indicators selected as measures of adaptive 
capacity, these two urban centres would be no worse off, and possibly even better off, 
than comparable urban centres elsewhere in the Basin. 

However, most of the smaller centres, with the exception of Tenterfield, appear to 
have an adaptive capacity that is less than that of Goondiwindi or St George.  The 
Gwydir LGA as a whole certainly shows on a number of measures that its adaptive 
capacity is less than the Basin as a whole.  Tenterfield, on the other hand, appears to 
have a higher adaptive capacity than would be expected of a town of its size and this 
is probably associated with the extension of the Brisbane weekend lifestyle retreat and 
telecommuting belt into the Tenterfield LGA.  However, this is off-set by higher 
levels of disadvantage to the north-east, east and south of the town, although much of 
these areas lies outside of the Basin. 

5.6 Vulnerability 
Vulnerability refers to the net outcome of the amelioration of the potential impact by 
the adaptive capacity of communities.  Table 5.2 shows a summary of the broad 
relativities in adaptive capacity discussed in the previous section.  While it might be 
tempting to assign numbers to the three levels of exposure, sensitivity and adaptive 
capacity, and calculate an overall vulnerability index, this has not been done.  With 
the time and resources available for the study it has not been possible to work at a 
level of detail would permit the quantification of the assessments in Table 5.2.  
However, it is hoped that the findings of the study provide a depth of insight into the 
complexity of adjustment processes in rural areas that will assist local government in 
its planning for future changes in the availability of water for irrigation, whether due 
to climate change or government policy, or both. 
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Table 5.2  Summary of exposure, sensitivity and adaptive capacity for centres in the 
study region. 

 Exposure Sensitivity Adaptive capacity 

Dirranbandi High High Low 

St George Moderate Moderate High 

Goondiwindi Moderate Moderate High 

Texas Low High Low 

Inglewood Low Moderate Moderate 

Bingara Low Low Moderate 

Warialda Low Low Moderate 

Tenterfield Low Low High 

 

5.7 Policy issues 
It was clear from the interviews that there are a number of issues that will be 
important in any future policies aimed at reducing the amount of water diverted for 
irrigation in the river valleys of the region.  The effectiveness of these policies and 
their ability to avoid deleterious socio-economic impacts will depend on how 
successfully these issues can be addressed.  The assessments of adaptive capacity and 
vulnerability that are the subject of this report could be rendered meaningless if 
inappropriate policies are introduced. 

Most interviewees acknowledged that over-development of irrigation had occurred in 
the region and there was a need to restore some balance between diversions and 
ecological requirements.  Overland flow harvesting was acknowledged as a difficult 
and complex source of water to manage equitably.  However, it was also obvious that 
communities in the region have been exposed to poorly conducted negotiation and 
consultation processes as part of the preparation of water sharing plans.  Future policy 
development will have to work hard to re-build trust and overcome the considerable 
levels of cynicism about government. 

There appears to be some evidence that water use efficiency programs are not 
appropriate for some types of irrigation in the north of the Basin, particularly with 
respect to on-farm storage. 
If water buy-back is to be the main policy tool through which water is recovered for 
the environment, then there is a need for effective communication of the justification 
for the policy, and of the environmental outcomes it is achieving.  There is also a need 
for careful attention to equity issues in its administration. 
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APPENDIX 1 

 

Calculation of the Community Sensitivity Index 
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The calculation of the Community Sensitivity Index and its sub-indices starts with the 
Census indicators listed below. 

CSI sub-indices Census indicators 

Unemployment and Income Total unemployment rate 
Unemployment rate 20-64 years 
Unemployment rate 15-24 years 
Weekly household income less than $349 

Family and Housing Percentage of dwellings rented 
Percentage of families with no vehicle 
Percentage of single parent family households 
Percentage of persons separated and divorced 

Age Dependency Percentage of persons aged 65 or older 
Age dependency ratio 

Education and Occupation Percentage of persons left who school before completing Year 10 
Percentage of persons over 15 with no qualifications 
Percentage of labourers or related persons in the workforce 

Most of these Census indicators are simple percentages.  For example the total 
unemployment rate is the percentage of unemployed persons in the total labour force.  
The exception is the age dependency ratio, which is the number of persons under 15 
years and 60 years or over, divided by the number of persons 15 years or over and 
under 60.  The sub-indices are calculated by adding up their respective indicators, as 
shown in the table above. 
So that each Census indicator in a sub-index is given equal weight in calculating a  
sub-index, it is necessary to standardise the values by converting them to z scores.  
The z scores for each Census indicator will then have an average value of 0 and a 
standard deviation of 1, so  that no one indicator dominates the sub-index.  The z 
scores are calculated by taking the value of the indicator for a particular Collector 
District, subtracting the mean value for all Collector Districts, and then dividing by 
the standard deviation for all Collector Districts. 

Each sub-index is then calculated by averaging the Census indicator z scores of which 
it is composed. The overall CSI score is the average of the four sub-indices. 
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Calculation of the Adaptive Capacity and Sensitivity Indices 
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The ABS Census was not designed to provide measures of sensitivity or adaptive 
capacity per se.  However, using Census data, indicators can be calculated that theory 
or experience would suggest are related in some way to these community 
characteristics.  Some indicators could be related to sensitivity, e.g. the proportion of 
the workforce employed in agriculture, while others could be related to adaptive 
capacity, e.g. the proportion of the population engaged in voluntary work.  Some 
indicators may be related to both sensitivity and adaptive capacity. 
The CSI approach described in Appendix 1 involves selecting a small number of 
indicators from Census data in the hope that they will reflect a particular factor 
contributing to community sensitivity or adaptive capacity.  It is quite possible that 
some of the Census indicators chosen to represent particular factors are highly 
correlated with each other, which will result in the sub-indices also being correlated 
with each other.  In this case, the sub-indices will not represent different, independent, 
influences upon adaptive capacity, but rather partly inter-related influences.  This 
redundancy in the sub-indices mitigates against the goal of a compact set of sub-
indices, each representing an independent influence on adaptive capacity. 

An alternative to arbitrary selection of Census indicators is to select a large number of 
possible indicators and examine the relationships among them to identify relatively 
small groups of indicators that appear to be reasonable measures of factors known 
influence adaptive capacity or sensitivity.  This can be carried out using Principal 
Components Analysis (PCA).  The following paragraphs describe the method in 
detail, before the results of the PCA are presented in a table of sub-indices and Census 
indicators. 
A total of 207 numerical items were extracted from the ABS Community Profiles 
(downloaded as Excel spreadsheets) for the 237 Census Collector Districts covering 
the study region.  This procedure was carried out using an Excel macro.  Community 
Profiles were not available for 22 of the Collector Districts.  The same macro then 
constructed 45 Census indicators from the numerical items.  For example, the 
indicator – percentage of households with no vehicle – was obtained by dividing the 
number of households with no vehicle by the total number of households and 
multiplying by 100.  The choice of indicators was guided by factors that have been 
identified in the literature as contributing to, or mitigating against, adaptive capacity. 

The distributions of the 45 indicators were examined using the “Explore” function in 
the Statistical Package for the Social Sciences (SPSS).  Outlying extreme values were 
investigated to ensure they did not originate in extraction or calculation errors.  
Distribution histograms were inspected visually to ensure that each indicator was not 
highly skewed or severely bi-modal – conditions that may compromise PCA. All 45 
indicators were retained after the inspection of distributions. 

Multivariate outliers among the Collector Districts were identified using Mahalanobis 
distance (provided by the “Linear regression” function is SPSS).  Those Collector 
Districts with a Mahalanobis distance greater than the chi-square statistic for p=0.001 
and 45 degrees of freedom were temporarily dropped from the analysis.  This left 198 
Collector Districts, which were then used in a PCA with varimax rotation.  The first 
eight components had eigenvalues greater than 1 and accounted for just under 75 per 
cent of the variance in the data.  The scree plot of eigenvalues against components 
was a smooth curve, and consequently provided no guidance as to the number of 
components to accept.  However, the sixth to eighth components were comprised of 
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relatively few Census indicators, and accordingly a five component solution was 
accepted.  A conservative threshold of 0.6 was placed on the component loadings to 
be included in interpretation of the components.  This resulted in the Census indicator 
groupings shown in the table below. 

Sub-indices Census indicators 

Adaptive capacity – social 
advantage 

Proportion of population indigenous (reverse scored*) 
Proportion of couple families 
Proportion of single parents with children under 15 (reverse scored) 
Proportion of single parents (reverse scored) 
Proportion of single persons aged 15-64 years (reverse scored) 
Proportion of single persons over 15 years (reverse scored) 
Proportion of work force 15-25 years unemployed (reverse scored) 
Proportion of families with no vehicle (reverse scored) 

Adaptive capacity – age 
advantage 

Average number of persons per household 
Proportion of households with persons over 65 years living alone 
(reverse scored) 
Proportion of households with persons living alone (reverse scored) 
Proportion of population over 65 years (reverse scored) 
Proportion of households with weekly income less than $349 
(reverse scored)  

Adaptive capacity – 
educational advantage 

Proportion of population over 15 years and no qualifications (reverse 
scored) 
Proportion of graduates 
Proportion who left school before Year 10 (reverse scored) 

Sensitivity – agricultural 
dependence 

Proportion employed in agriculture (reverse scored) 
Median weekly rent as a fraction of national median weekly rent 
Proportion of population over 15 years and with agricultural or 
natural resource management qualifications (reverse scored) 
Proportion of households where house was being purchased 
Proportion of tradespersons 

Adaptive capacity - mobility Proportion at a different address to 1 year previously 
Proportion at a different address to 5 years previously 
Proportion residing less than one year in current SLA 
Proportion of households renting their dwelling. 

* Because some Census indicators are positively correlated with the sub-index of interest, and some are negatively 
correlated, the signs of the negatively correlated indicators have to be reversed in calculating the aggregate value 
of the sub-index. 

Each group of Census indicators was then used as a sensitivity or adaptive capacity 
sub-index.  Because of the nature of PCA, these sub-indices are relatively 
uncorrelated with each other and comprise a set of measures of a range of independent 
factors known to influence adaptive capacity. 

The component score coefficients for the Census indicators in the table above were 
used to calculate sub-index scores for each Collector District, including the Districts 
excluded from the PCA as multivariate outliers.  Confining the calculation of 
component scores to a restricted, and readily interpretable, set of Census indicators 
(known as improper component scores) is considered to be a preferable approach, 
given that the scores are being used to measure the level of a particular sub-index 
whose interpretation is based on the same restricted set of Census indicators. 
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The distributions of the sub-index scores were examined and extreme values 
identified.  The extreme values were checked to ensure they were a reflection of 
relative extreme values among one or more of the Census indicators comprising a 
sub-index.  When the sub-index scores were mapped, the locations of Census 
Collector Districts with relatively extreme high or low scores were identified and 
validated from IRF staff knowledge of the region. 

 
 




