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eXeCUtIve sUMMARY

Under the Water Act 2007, the Murray-Darling
Basin Authority (MDBA) has responsibility for
developing and implementing a Basin Plan for
the Murray-Darling Basin. There are a number
of elements within the Basin Plan that require
socio-economic information — either as a
specific mandatory component of the Basin
Plan, or as inputs to analysis used to develop
the Basin Plan.
This report is an important first step in
providing a description of the context in which
Basin water resources are used. The MDBA
engaged a team of independent research and
statistical agencies to provide a description
of the socio-economic context of water use
for the Basin, and Basin communities. This
report and its underlying data have established
a base line of information which can be
updated and analysed to assist in progressively
monitoring the socio-economic circumstances
of the Basin and its communities.

Population
In 2006, there were 3.4 million people living in
or around the Basin that are directly reliant on
Basin water, comprising 17% of the Australian
population. This includes 2.1 million who lived
within the Basin and 1.3 million living around
it, including Adelaide. They lived in 762,200
dwellings, with an occupancy ratio of 2.5
persons per dwelling.
The Murray-Darling Basin population had
grown by 3% since 2001 – a slower growth rate
compared to the Australian population which
was 6% for the same period. The population
that directly relies on Basin water resources
could reach 3.8 million in 2021, while the total
population within the Murray–Darling Basin
could reach 2.4 million in 2021.
In 2001, 13.1% of the Basin population was
aged over 65 years, and this increased to
14.5% in 2006, or 289,900 people. The Basin
population aged at a slightly higher rate than
the rest of Australia during this period.
The age group showing the largest declines

in the Basin between 2001 and 2006 was the
25-34 year age group, which comprised 11.7%
of the Basin population in 2006, compared to
12.9% in 2001. There was substantial regional
variation across the Basin, which meant some
areas were experiencing much greater losses
in younger working age people. In general,
the remote and very remote areas, as well as
smaller towns, showed greater declines in this
younger age group.
In 2006, there were 69,500 Indigenous
Australians living in the Basin. The largest
numbers of Indigenous people were living
in the Macquarie-Castlereagh Yield region
(12,400) in central NSW, and another 11,500
lived in the Murrumbidgee Yield region.
In very remote and remote areas of the
Basin there are relatively high proportions
of Indigenous persons (14.5% and 21.5%
respectively). However, the Indigenous
population in very remote areas declined by
33.5% between 2001 to 2006.

Urban Centres and towns
In 2006, over three quarters (78%) of the
Basin population lived in urban centres, small
towns or rural localities. There were 19 large
urban centres in the Basin with populations
greater than 10,000 people in 2006 (including
Canberra). These 19 large urban centres
accommodated almost 1 million people and
48% of the Basin population.
The 19 largest urban centres in the Basin grew
by 30% between 1976 and 2001, and many
of them (with the exception of Broken Hill,
Orange and Wangaratta) have recently grown
at a faster rate than other smaller urban
centres and rural localities.
In 2006, a total of 446,000 people, or 22% of
the Basin population, lived outside of urban
centres and rural localities in ‘rural living’. The
population living in small rural localities and
rural living had declined by 1.7% between 2001
and 2006.
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Industry
Wholesale and retail trade was the largest
employment sector within the Basin, with 14%
of employed persons in 2006. Other important
industry sectors in terms of employment
included Public administration (12%, with
many of these in Canberra), Education and
training services (11%), Manufacturing (9%)
and Health care and social assistance (8%).
In 2006, the retail services industry was the
largest employer of Basin residents in urban
centres and localities of all sizes, with around
17% of town residents employed in the retail
industry (excluding Canberra-Queanbeyan).
Around one-third of the businesses within
the Basin were in the Agriculture, forestry
and fishing sector and this industry employed
around 11% of the Basin workforce in 2006.
In 2005-06, the Basin had about 20% of
Australia’s agricultural land holdings, 39%
of Australian farms and 65% of Australia’s
irrigation land. The Basin contributed 39% of
Australia’s total gross value of agricultural
production in 2005-06.
In 2004-05, the agriculture sector accounted
for around 83% of consumptive water use
in the Basin. The major uses for irrigation
water were on pastures or fodder crops for
livestock (including dairying), cotton and rice
production.
The Basin supports a large and varied
agriculture sector. In 2005-06 all of Australia’s
rice was produced in the Basin as was a
majority of cotton, sorghum, stone fruit, pome
fruit and grape production.
In total, the area of irrigated land in the
Basin fell by 9% between 2000-01 and 200506. However, the Gross Value of Irrigated
Agricultural Production increased slightly
between 2000-01 and 2005-06.
The Murray and Murrumbidgee Yield regions
are the major irrigation areas within the Basin.
On average, these Yield regions account for
an estimated 59% of average annual surface
water diversions in 2005-06. The Goulburn–
Broken and to a lesser extent the Condamine–
Balonne regions are also relatively large users
of water for irrigation.

vi

Agricultural employment in the Basin had
declined by 12% between 2001 and 2006,
with 13,300 fewer persons employed in this
industry in 2006 compared to 2001. Over
the same period Basin employment grew in
Government, administration and defence (with
a 37% increase), Construction (26.5% growth),
Health and community services (21% growth)
and Education (20% growth).
In 2006, around 28,000 people were employed
in Food, beverage and tobacco manufacturing
in the Basin and this represented 3% of all
employment in the Basin. Food, beverage and
tobacco manufacturing relies on the goods
produced by Agriculture.
There are many smaller towns and rural
localities throughout the Basin where over
20% of town workers were employed in either
Agriculture or Food processing in 2006,
meaning that these towns are more dependent
on Agriculture for local employment.
In 2006, of the 137 Local Government Areas
(LGA’s) and 3 unincorporated areas covering
the Basin, there were 98 which had over
20% of their employed population working in
tourism related industries.

Economic Wellbeing
Between 2001 and 2006 the proportion of
the Basin population working increased
overall, while unemployment rates dropped in
keeping with overall trends for Australia. The
unemployment rate for the Basin as a whole
was 5% in 2006.
After excluding Canberra, 13% (or 156,603
people) of the Basin population aged over 15
years were in the high income group (earning
more than $1,000 in a week) in 2006, and this
was lower than the proportion of 16% for the
rest of regional Australia (excluding major
cities).
During the period 2001-02 to 2004-05, both
the average taxable income and the average
annual growth rate of average taxable income
was lower in the Basin, than in the rest of
Australia.
In 2003-04, the average net household worth
was estimated to be 15% lower in the Basin
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($404,800 per household) than the rest of
Australia ($474,900 per household).
A higher proportion of private occupied
dwellings in the Basin were fully owned (40%)
relative to other Australian regions (38%),
Canberra (30%) and all other major cities (34%).
Unlike the steady growth in income for wage
and salary earners, the Basin showed some
declines in the average annual growth of own
unincorporated business income for the period
2001-02 to 2003-04, at a time when most of the
rest of Australia showed some growth in own
unincorporated business income.
During the period 2001-2006, there was
an increase in the agricultural areas of the
Basin that were declared to be experiencing
“Exceptional Circumstances.
At the Australia level, workers in the
Agriculture, Forestry and Fishing industry
earned lower incomes relative to other
Australians. In August 2008, the median
weekly full-time earnings for the Agriculture
industry was $776, which was well below
the median weekly full-time earnings for all
industries ($1000).
The characteristics of farmers in the Basin
are similar to those of farmers in the rest of
Australia. A high proportion of farmers are
aged over 45 years, and farmers work longer
hours compared to other occupations. In 2006,
68% of Basin farmers were aged over 45 years
(compared to 67% for all Australia). In the
Basin, 70% of full-time farmers worked more
than 49 hours a week in 2006 (compared to
69% for all Australian farmers).

Community Wellbeing
Communities living in remote and very
remote areas tend to have some different
characteristics relative to those in the more
densely populated inner and outer regional
areas. For example, in 2006, there were higher
labour force participation rates in remote and
very remote areas. In remote and very remote
areas the age of the labour force was older and
a greater proportion worked over 49 hours.

access at home in 2006, but were slightly more
likely to volunteer. In general, there were more
population declines occurring in remote and
very remote areas, between 2001 and 2006.
In 2006, there were a total of 401 urban
centres and localities ranging in size from
around 200 to over 300,000 (Canberra) and
many of these towns provide access to
important services for local communities.
Jobs in Government and Health and
community services showed the largest
increases in employment of town residents
between 2001 and 2006 with 43% and 22%
increases respectively. In 2006 Government
services employed 30,000 town residents
(excluding Canberra), and Health and
community services employed 61,000 town
residents (excluding Canberra). Education
services supplied another 41,000 jobs
(excluding Canberra), and had increased
13% from 2001.
There were about 532,000 family households
in the Basin in 2006, 43% of which were couple
families with children and 15% of which were
single parent families. These proportions were
very similar to the rest of Australia.
In 2006, 26% of persons aged 15 years or
over volunteered, which was higher than the
rate for the rest of Australia (19%). People in
regional and more remote areas of the Basin
were more likely to volunteer.
In 2006, 12% of persons aged over 15 years
in the Basin provided assistance to a person
with a disability, long term illness or problems
related to old age in the two weeks prior to the
census. This was very similar to the proportion
of carers for the rest of Australia (11%).
However, in outer regional areas of the
Basin, the proportion of carers was slightly
higher (12%).

People in remote and very remote
communities are less likely to have Internet
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systems such as evaporation from open
channels or storage areas.

The Murray–Darling Basin is a significant river
system covering around 14% of the continent.
The Basin is approximately 1450 kilometres
from north to south and 750 kilometres
from east to west covering a total area of
over 1 million km2. There are several major
rivers within the Basin, including the River
Murray and the Darling River, as well as the
Murrumbidgee River, Lachlan River, Goulburn
River, Campaspe River and the Namoi River.

Another 1.3 million people live outside the
Basin and are directly reliant on Basin water
resources (including Adelaide). Overall, 3.4
million people live in and around the Basin and
are directly reliant on Basin water, 17% of the
Australian population in 2006.

The Basin extends across four states of
Australia, from south east Queensland in the
north, down through most of regional NSW and
Victoria, and across to the east and south of
South Australia. Canberra and the Australian
Capital Territory are also within the Basin.
Drought has been a well known and
recurring experience for all Australians, and
Murray–Darling Basin communities have had
to manage through many periods of water
scarcity in the past. Both historically and
currently the challenge has been to cope with
high variability of water availability. Prospects
for continued variability, reduced water
availability combined with over-allocated
systems indicate that there is likely to be
less water available for consumptive uses
seasonally and on average over future years.
Furthermore, over the last century, as the
Australian population has grown, demands on
Basin water resources have also increased.
In 2006, there were over 2.1 million people
living and working in the Basin. Most of the
water being used by these people was for
agriculture (83%) in 2004-05 (ABS, 2008d).
At that time, only 3% was used by other
industries in the Basin (Manufacturing, Mining,
Electricity and gas, Service industries) and
households in the Basin used 2% of the Basin
water. A significant amount of Basin water
usage was by the water supply industry (using
13%), which includes water loss in delivery

Over and above the 3.4 million people who
make up the Basin communities who directly
use Basin water resources, there are many
other Australians who benefit from the Basin
system – by consuming the produce of the
Basin, or by visiting its many recreational,
cultural and historic places.
In the past, the community response to water
scarcity has often been to take more water
from the Basin system. Keating (1992), has
provided a comprehensive history of drought
across Victoria, and summed up the approach
as follows:
In a very rational way, redolent of the era,
the feeling was that water famine could be
solved, cured, or beaten – that it must be
possible to bring it within human control.
The late nineteenth century solutions were
irrigation and tapping of artesian water.
The attitude that drought is a problem that
can be solved or beaten has in a sense
persisted until the present day. In an attempt
to drought-proof the State, the twentieth
century emphasis has been upon building
ever larger water storages to provide
increased security of supply for irrigation and
urban supplies. (Keating, 1992, p 9).
The Water Act (2007) has been put in place to
address what has become an over-allocation
of Basin water to people and industry, and
put water back to the environment to ensure
that the use of Basin water resources
is sustainable. This report will provide a
description of the Basin population and
their socio-economic circumstances, with a
focus on the most recent decade, since 2001.
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Data for this period will form a baseline of
information for monitoring the circumstances
of these communities over the next decade, as
the requirements of the Water Act (2007) are
implemented.
A growing population and increasing
demands on the Basin water resources
over the past century has meant that Basin
water is now “over-allocated”. The Water
Act 2007 aims “to promote the use and
management of the Basin water resources
in a way that optimises economic, social and
environmental outcomes”. The Act includes
a specific objective to “ensure the return
to environmentally sustainable levels of
extraction for water resources that are overallocated or overused”. At the same time the

Critical human needs for water
The Murray–Darling Basin Plan must “be
prepared having regard to the fact that
the Commonwealth and the Basin States
have agreed that critical human water
needs are the highest priority water use for
communities who are dependent on Basin
water resources” (Part 2A, Section 86A, 1(a))
The Water Act (2007) defines critical human
water needs as follows:
“Critical human water needs are the needs for
a minimum amount of water, that can only
reasonably be provided from Basin water
resources, required to meet:
(a) core human consumption
requirements in urban and rural areas;
and

Act aims to “improve water security for all
users of Basin water resources”.
The Act requires a water policy that balances
water extraction from the Murray–Darling
Basin so that sufficient water is available for
the environment as well as to meet “critical
human water needs”. It is likely that future
water policy will reduce the total amount of
water available for people and industry in
order to redress the needs of the environment.
It is therefore important to understand the
socio-economic circumstances of people who
use Basin water resources, and to monitor
how people respond to changes in water
availability. This report provides a description
of the people who use Basin water, and their
socio-economic circumstances.

With regard to (a) core human consumption,
the UN Human Rights Commission (2007) has
defined this as “access to a sufficient amount
of safe drinking water for personal and
domestic uses - drinking, personal sanitation,
washing of clothes, food preparation and
personal and household hygiene - to sustain
life and health.”
With regard to (b) non-human consumption,
a critical need is defined by the relative cost
to society if water is not sufficient, and some
analysis and judgement must be made to
determine whether the costs are too high.
It is an aim of this report to provide a
baseline description of the socio-economic
circumstances of people dependent on Basin
water, so as to support future analysis and
decision making about the allocation of water
to meet critical human water needs.

(b) those non human consumption
requirements that a failure to meet would
cause prohibitively high social, economic
or national security costs.”
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Overview of report
This report provides a description of the
socio-economic circumstances of people who
use Basin water. Water is used for everything
from drinking, bathing and cooking through
to irrigating crops and generating electricity.
In some cases the water is used in place (e.g.
recreational purposes) without consuming
it, or it may be used and then returned to the
water supply after use (e.g. hydroelectricity
generation). Other uses, such as irrigation
and domestic use, consume water and make it
unavailable for other uses.
Chapter 1 provides an overall description of
the Basin population and key characteristics
such as age, sex, numbers of Indigenous
Australians and the overseas born population.
Chapter 2 describes the households who use
Basin water for domestic use, including the
households living in the Basin as well as those
households outside the Basin who draw on the
Basin water resources.
Chapter 3 gives a broad overview of industry
in the Basin, and employment by industry, as
well as an overview of water use by industry.
Chapter 4 has a focus on describing selected
industries in the Basin, including: agriculture,
mining, manufacturing, construction and
tourism. Since agriculture is the main user
of Basin water, this Chapter gives a more
detailed description of the agriculture industry
in the Basin.
Chapter 5 provides a description of the
economic wellbeing of the Basin population,
covering employment, educational
qualifications, income and wealth.
Chapter 6 looks at some aspects of the
wellbeing of communities, with a focus on the
urban centres and towns in the Basin and the
role they play in the region as service centres.
Although the services within cities and towns
are relatively low water users, they are
important in providing services that support
the region socially and economically. This
section also briefly discusses the significance
of water for recreation, and culture, including
Indigenous Australian culture.
Before turning to these Chapters, the next

section provides an introduction to the regions
in the Murray–Darling Basin, and outlines how
regional analysis has been undertaken for this
report.

Regions in the Murray–Darling Basin
The Murray–Darling Basin covers a vast area
of over 1 million square kilometres, and has
an estimated resident population of 2.1 million
in 2006. There are many ways to analyse the
different regions and varying circumstances
of people within the Basin. Throughout this
report different regional analyses have been
chosen to suit the type of socio-economic
analysis being presented. The level of regional
analysis provided is also dependant on the
spatial resolution available in the underlying
data sets.
Following is a summary of the population
size and distribution across the regions of the
Basin, including: government jurisdictions;
cities and towns; remoteness areas, and
environmental regions called “Sustainable
Yield Regions” (referred to as “Yield regions”
throughout this report).

Government jurisdictions
In land area, the Basin includes most of NSW
(75% of the state of NSW is in the Basin) and
most of Victoria (60%), as well as 15% of
Queensland, 7% of South Australia, and all
of the Australian Capital Territory. Within the
Basin, most of the 2.1 million people are in
NSW (38.7%) and Victoria (28.7%), with another
16.1% in ACT (the majority in Canberra), 10.8%
in Queensland, and 5.6% in South Australia.
In 2006, there were 140 Local Government
Areas (LGAs) within the Basin (including 3
unincorporated areas). There were 69 LGAs
in NSW, 31 in Victoria, 27 in Queensland, and
12 in South Australia. The Australian Capital
Territory has a territory government but no
local government. In 2006, the Councils
with the largest population in the Basin were
Greater Bendigo in Victoria with a population
of 96,543 people, followed by Toowoomba in
Queensland, with 96,159 people.

Cities and towns
The Basin includes one ‘major city’, being
Canberra with a total of 356,120 people in
2006 (including Queanbeyan), and 17.7% of the
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Basin population. A major city is defined by the
Australian Standard Geographic Classification
Remoteness Classification (ABS, 2008c) and
all capital cities of each state and ACT are
included. Darwin is classified as an urban
centre within an inner regional area, and not
a major city.
Within the Basin, there were another 19 large
urban centres with populations greater than
10,000 people in 2006 which, together with
Canberra, accommodate almost 1 million

people (957,558 or 48% of the Basin population).
Another 30.0% of the Basin population lived
in smaller towns and localities throughout the
Basin. In 2006, almost half a million people
(494,256) lived in 159 small towns (with between
1000 and 9999 people) and 106,000 people lived
in 230 small rural localities (with populations of
less than 1000 people).
In 2006, a total of 446,491 people, or 22.3% of
the Basin population, lived outside the urban
centres and rural localities in ‘rural living’.

Figure 1
Population in urban centres and localities, Murray-Darling Basin, 2006
0.0%
17.7%

22.3%

Canberra
Large urban centres (>10,000)

5.3%

Medium urban centres (5000 - 9999)
Small towns (1000-4999)
Rural localities (less than 999)

30.0%

13.8%

10.9%

FORMAT
Source, ABS Census of population and housing, 2006.

Remoteness areas
People’s socio-economic circumstances vary
depending on how easily they can access
services provided by cities and towns. Being
close to health and education services can
make a large difference to people’s lives, as
can the proximity of a diverse job market.
Even though there have been many innovations
in the delivery of services to more remote
areas through improved technology and
communications networks, people living in
more remote areas tend to have less access to
a range of goods and services. Businesses in
remote areas tend to have greater transport
costs and reduced access to markets.
The vast majority of Australia’s population live
in the 7 major cities of Australia, with 69% of

4

Rural living

the population in 2006 living in the capital cities
of Sydney, Melbourne, Brisbane, Adelaide,
Perth, Canberra, and Hobart. Outside these
cities, almost 20% of the population lives in
“inner regional” Australia (which includes
Darwin), and 9.4% in “outer regional” Australia.
Only 2.3% of the population lived in remote or
very remote areas.
Within the Basin, Canberra is the only major
city, and the remaining Basin population is
living predominantly in ‘inner regional’ areas
(59%) and ‘outer regional’ areas (26.3%). Only
2.9% of the Basin population live in remote or
very remote areas. When presenting analysis
of the socio-economic circumstances of people
in this report, their remoteness is a factor that
will be taken into account.
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Defining remoteness and urban
or rural living
When presenting data on the socio-economic
circumstances of people in the Basin, it is
useful to look at where people live – in urban
centres or small rural localities - and how
remote they are from services in larger towns.
Remoteness areas are defined in five
categories: covering ‘major cities’, ‘inner
regional’, ‘outer regional’, ‘remote’ and ‘very
remote’ areas. The basic premise is that
there are more services available in large
towns than in small towns and remoteness
is a factor of the relative distance one must
travel along a road network to access a full
range of services. It is assumed that some
services are available in small towns of
1,000 population, more services in towns of
5,000 population and so on. A full range of
services is only assumed to be available in a
city of 250,000 or more population. For any
point in Australia, the distance by road to
service centres of varying sizes determines
the remoteness of that place (ABS, 2001).
For more information, the remoteness
classification is defined in the Australian
Standard Geographical Classification (ABS,
2008). Map 1 shows the Remoteness Areas
for the Basin.
An Urban Centre is generally defined as a
population cluster of 1,000 or more people.

Each Urban Centre and/or Locality (UC/L)
is bounded (i.e. a boundary for it is clearly
defined). UC/Ls are defined for each Census
and are current for the date of the Census.
One important criterion for Localities is that
the boundary must contain a population
density that is indicative of non-farm
households (on smaller blocks) for at least
200 people but not more than 999, and have
a minimum of 40 occupied dwellings in a
discernible urban street pattern (ABS, 2008,
Chapter 6). People living in Urban Centres
are classified as urban for statistical
purposes while those in Localities are
classified as rural (i.e. non-urban). In this
report Localities are referred to as ‘rural
localities’ and people living outside of urban
centres or rural localities are described as
‘rural living’.
Canberra is the largest urban centre in the
Basin, and has distinct characteristics so it
has been separately analysed through much
of this report. The major city of Canberra
as defined in the Remoteness classification
had a population of 358,500 in 2006, while
the urban centre of Canberra-Queanbeyan,
had a population of 356,000 in 2006. In this
report, Canberra refers to the major city
defined within the Remoteness classification,
whereas Canberra-Queanbeyan refers to the
urban centre. The difference in size is only
about 2,000 people and has no impact on the
interpretation of results.

A Locality is generally defined as a population cluster of between 200 and 999 people.
Basin Communities
The total number of people who live and work in
the Basin and the communities directly reliant
on the Basin water was 3.4 million people in
2006, and 17% of the Australian population.
These are the “Basin Communities”, in
accordance with the following definition
Basin communities include people who live or
work in the Murray–Darling Basin, and who
directly use Basin water resources to meet
their own domestic or industry needs for water.
Basin communities also extend to include
people outside the Basin who use Basin water
resources to meet their critical human needs.

The Basin Communities are made up of 2.1
million people living inside the Basin and 1.3
million people living in 17 communities outside
the Basin who directly use Basin
water resources.
The 17 communities outside the Basin have
been described in detail in Appendix 1, with
a map also provided. The vast majority were
from Adelaide (1.06 million); but another
206,000 people were living in towns fringing
the Basin that are connected to the Murray–
Darling Basin water supplies, such as Lithgow
and Oberon in NSW; Ballarat and Ararat in
Victoria, and the Yorke Peninsula and Whyalla
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in SA. Melbourne water suppliers have some
ability to access Basin water resources, but
the current use of Basin water reported by
Melbourne water suppliers is minimal, so
this population has been excluded from our
analysis of Basin communities. A map showing
these locations is provided in Map 3.
The majority of this report describes the
social and economic circumstances of the
population that lives in the Murray–Darling
Basin. However, in Chapter 2, household use
of water is discussed in relation to the wider
Basin Communities who utilise Basin water
resources to meet their critical human needs.
environmental regions
Researchers and scientists analyse
the geography of the Basin in different
ways depending on the purpose of their
research. For example, a lot of information
is represented for “Natural Resource
Management Areas” which relate to areas
of responsibility for management of natural
resources, and also relate to the areas that
were used for the National Heritage Trust
program. They are a common output region
for information about natural resource
management, in particular land management
practices of farmers. Other commonly used
regions directly relate to areas defined by
the physical topography of the area, such as

6

river basin or catchment area. These areas
are more commonly used for surface water
information, as the topography defines the
natural flow of water in these areas.
The choice of region used will depend on the
nature of the resource of interest and also the
nature of information to be reported. Often,
scientific data relate to observations at fixed
points which can be located within a region,
and often extrapolation between points in
a region may be made to present a more
complete picture of the region (for example
climate data).
CSIRO Sustainable Yield Regions (referred
to as Yield regions in this report) are water
catchment areas which have been used by the
CSIRO to provide the most recent estimates
of water availability for the Basin (CSIRO,
2007). Since these estimates provide the best
available comprehensive information about
water availability in the Basin, they provide
a valuable source of information for water
management planning underpinning the
Murray–Darling Basin Plan. Furthermore,
a range of economic analyses have been
undertaken to date that use these boundaries
(Ashton et al 2009, and Adamson et al.
2007 are two examples). While alternative
boundaries may be useful, this report uses the
CSIRO Sustainable Yield regions for socioeconomic analysis.
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MAP 1

Murray-Darling Basin and Sustainable Yield Regions
Australian Geographical Classification Remoteness Structure,
2006 Census Collection Districts
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The 18 Yield regions were developed around
the major rivers in the Basin and most are
named after those rivers, as shown in Map
2. They differ somewhat from river basins
per se. The Yield region boundaries are very
different to the kinds of boundaries normally
used to collect and analyse socio-economic
data. Technical information about how socioeconomic data has been compiled for these
regions can be found in the explanatory notes
to this report.
There are 18 Yield regions in the Basin, and
these vary greatly in area, population size and
distribution (see Figure 2). The Murray region
is the largest in area, being over 20 million

hectares and 19.7% of the Basin, crossing three
States (NSW, SA and Victoria). The Murray
region had the second largest population with
322,310 in 2006. The Murrumbidgee region has
the largest population with over half a million,
including the city of Canberra-Queanbeyan with
356,000 people.
Several of the Yield regions in south
west Queensland have remote and small
populations, including Paroo, Warrego and
Moonie. Similarly, the Barwon-Darling in
the west of NSW contains largely remote
populations and smaller towns. All of the Yield
regions covering Victoria are more populated
and less remote.

Figure 2. Population, Area and Land Used for Agriculture, sustainable Yield Region
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Land Use
The majority of land in the Murray–Darling
Basin is used for agriculture (84%), with most
of this being used for grazing native or modified
pastures. The rivers and lakes take up only 1.2%

of the land area, and relatively small areas of
land are used for urban living (1.4%) (Table 1).
These data are based on catchment scale land
use data from the Bureau of Rural Sciences
(refer Explanatory Note 22).

table 1: Land Use, Murray-Darling Basin, 2008
Land Use
Agriculture total
Irrigated Agriculture

Hectares

Percent %

88,911,879

83.7

2,463,174

2.3

Dryland Cropping and horticulture

13,216,120

12.4

Grazing native or modified pastures

73,232,585

69.0

Production and Plantation Forestry
Conservation and natural environments
Intensive uses (e.g. urban)
Mining and waste
Water (lakes and rivers)
Total Murray–Darling Basin

3,413,900

3.2

11,041,052

10.4

1,531,516

1.4

55,100

0.1

1,246,687

1.2

106,200,134

100.0

Source: Bureau of Rural Sciences, 2008
MAP 2 provides an overview of Land use in the
Basin.
The data provided above is from the Bureau of
Rural Sciences and this is a good source for
analysing and mapping broad land use data.
Land use data relevant to agriculture and
irrigated agriculture can also be sourced from
the ABS Agricultural Census. Each source
provides slightly different results, due to the
different methodologies used.
For this report, when analysing agricultural
land and the area of land use for irrigated
agriculture, the ABS Agricultural Census
has been used. The total land area used
for agriculture was 83,725,000 hectares in
the Basin in 2005-06 according to the ABS
Agricultural census. This is slightly lower
than the data shown in table 1. The ABS
Agricultural census includes land under
agricultural production, rather than the total
land holdings owned by farmers.

So, for example, some farm land is not under
agricultural production and this land is not
included in ABS estimates of land used for
agriculture provided in this report.
As shown in Figure 2 earlier, according to the
Agricultural census most of the Yield regions
have well over half of their land area used for
agriculture. There are two exceptions, the first
being the high country of Ovens in eastern
Victoria. The BRS land use data indicates
that most of the land in Ovens (51%) is used
for conservation and natural environments.
The second exception is the neighbouring
Goulburn-Broken region to the west of the
Ovens area, which had a relatively low 48% of
its land area used for agriculture, according to
the agricultural census in 2005-06. The BRS
land use data indicates that the GoulburnBroken region has a large area (20%) given to
production and plantation forestry.
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MAP 2
Murray-Darling Basin and Sustainable Yield Regions
Land use, 1999-2008
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Population

1. PoPULAtIon

In 2006, 2.1 million people were living within
the Basin, being around 10% of Australia’s
population. Another 36,000 people reported in
2006 that they worked in the Basin area but did
not live in the region.
In addition to those people who live or work
in the Basin, there were 1.3 million people
living in 17 communities outside the Basin
who directly used Basin water resources. The
vast majority were from Adelaide (1.1m); but
nearly 206,000 people were living in towns
fringing the Basin that are connected to the
Murray–Darling Basin water supplies, such
as Lithgow and Oberon in NSW; Ballarat and
Ararat in Victoria, and the Yorke Peninsula and
Whyalla in SA.
Overall, 3.4 million people live and work in and
around the Basin and are directly reliant on
Basin water, 17% of the Australian population
in 2006.
In this chapter, analysis is provided for the
Basin population – those 2.1 million living
within the Basin itself - and for major urban
centres in the Basin. Data is presented on
population change, mobility and population
projections. An analysis of the age and sex
profile of the Basin is also presented, and this
is followed by an overview of the population
of Indigenous Australians in the Basin. The
chapter concludes with a brief description of
the Basin population who were born overseas.

Historical population trends
In total, Australia’s population has grown
from 3.8 million in 1901 to over 21 million
today. While there is little historical population
data compiled that precisely matches the
Murray–Darling Basin region, it is possible to
look at historical changes in population for
the Basin States of New South Wales, Victoria,
Queensland and South Australia (NSW, Vic, Qld
and SA), as well as for the Australia Capital
Territory (ACT). Historical population analysis
can also be done for many of the larger urban
centres and localities within the Basin.
In the main Basin states of NSW and Victoria,
population has grown from 2.6 million in 1901
to over 11 million in 2001. In the early half
of last century, a majority of the Australian
population lived outside the State capital cities,
but as the capital cities have grown rapidly
over the last century, a smaller proportion of
the population remained in regional areas.
Figure 3 shows how the proportion of the
population living outside capital cities has
declined from 1901 through to the mid 1960’s.
This shift in population to major cities is well
known as the ‘urbanisation of Australia’.
For the Murray–Darling Basin, Canberra
(including Queanbeyan) is the largest urban
centre with 356,120 people in 2006. The NSW
government ceded the new Australian Capital
Territory to the Commonwealth Government
on January 1, 1910, but the capital of Canberra
was a relatively small urban centre for many
decades. In 1951, the population of Canberra
was 23,140, but it grew very rapidly over the
following three decades to 226,500 in 1976.
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11

Murray–Darling Basin Authority

Figure 3

Percent of population living outside the State capital city,
for Murray-Darling Basin states (1901 - 2006)
90
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Source: ABS Australian Historical Population Statistics, cat. no. 3105.0.65.001

Along with the urbanisation of Australia over
the last century, there has also been a strong
shift in population to coastal areas. At the
1911 Census, the main focus of the Australian
economy was primary production and 42% of
the population were living in rural areas. The
strong rural settlement pattern came about
because of the settlement of inland areas
primarily for agricultural use and the large
amount of employment created by the labour
intensive farming practices of the day. By 2006,
only 12% of Australians were located in rural
areas, and just over three quarters (77%) were
in towns or cities of over 1000 people within
50km of the coast (ABS, 2009b, p.16, cat. no.
2070.0)
Given this historical context, it would be easy
to gain the perception that the inland cities
and regions of Australia are generally in
decline, including the Murray–Darling Basin.
However, in more recent decades, since about
the 1970’s, the growth in capital cities had
slowed relative to the growth in some regional
areas for the Basin states. This general trend
can be seen in analyses across Australia (ABS,
2009b, p. 19, cat. no. 2070). While much of the
regional growth outside capital cities has been
in coastal areas, there has also been some
regional growth in inland Australia, including
the Murray–Darling Basin.
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In 2006, almost 1 million people, being half
the Basin population, lived in 19 large urban
centres of more than 10,000 people within the
Basin, including Canberra. Taken together,
these urban centres grew by 30% between
1976 and 2001. The Australian population as
a whole grew by 38% over the same period.
Mount Barker in South Australia was the
fastest growing urban centre over this period
– its population almost tripled from 3,204 in
1976 to 9,153 in 2001. The city of Broken Hill
was the only large population centre in the
Basin to decline over this period, from 27,647
in 1976 down to 18,854 in 2001. The town of
Wangaratta, in Victoria, showed very little
change in population over the period, with a
modest 1% increase.
Aside from Broken Hill and Wangaratta, all
remaining large population centres in the
Basin grew since 1976, with 10 out of the 19
centres growing at a rate that was faster than
the Australian population as a whole.
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table 2: Fastest growing large urban centres (a), Murray–Darling Basin, 1976 to 2001
Urban Centre
Mount Barker

1976

2001

1976-2001

(no.)

(no).

(% change)

Yield Region

3204

9153

185.7

Eastern Mt Lofty Ranges

14417

28062

94.6

Murray

213055

339727

59.5

Murrumbidgee

20149

30937

53.5

Macquarie-Castlereagh

8740

13017

48.9

Eastern Mt Lofty Ranges

Bathurst

18589

27036

45.4

Macquarie-Castlereagh

Albury-Wodonga

76440

107181

40.2

Murray

Toowoomba

63956

89338

39.7

Condamine-Balonne

7873

10955

39.1

Campaspe

25848

35858

38.7

Goulburn-Broken

Mildura
Canberra-Queanbeyan
Dubbo
Murray Bridge

Echuca-Moama (Echuca part)
Shepparton-Mooroopna

Source: Population census counts of persons in these centres on census night.
(a) large urban centres had a population greater than 10,000 in 2006
Many of the fastest growing urban centres are
located directly on or near the Murray River
(Mildura, Murray Bridge, Albury-Wodonga,
Echuca, and Shepparton), and in close
proximity to large areas of agricultural land
use, as is Dubbo on the Macquarie River. Thus
it is likely that the surrounding agricultural
industry may have been important for the
growing local economy of those towns over the
latter decades of last century. Toowoomba is
also located within a large agricultural district,
and supports that industry with processing
and a range of other services. However,
Toowoomba also supports growth through
other major economic activities outside the
agricultural industry (such as education), as
does Canberra (as Australia’s capital at the
centre of public administration) and Bathurst
(also with education services). Mount Barker
and Murray Bridge are both fast growing
centres (30km and 77km east of Adelaide,
respectively), both with an easy freeway
commute to the Adelaide job market.
Other large urban centres that have grown
over this period include Bendigo (with 37%
growth between 1976 and 2001), Wagga
Wagga (grew by 35%), Griffith (34%), Warwick
(31%), Orange (22%), Tamworth (19%) and
Horsham (14%).
In conclusion, the Murray–Darling Basin had

experienced somewhat slower population
growth of its inner regional populations over
most of last century during a period of rapid
urbanisation. In the latter decades of last
century, the relative growth of capital cities
has been matched by growth along coastal
areas. In spite of this, the Murray–Darling
Basin had several large urban centres that
continued to grow at a faster pace up to 2001
than the Australian population as whole.

Population of the Basin today
This section presents data on the population
of the Basin since 2001, with trend analysis
undertaken for the period 2001-2006, largely
based on the population census undertaken
in these years. This time frame coincides
with the early years of the current ongoing
‘drought’ still being experienced across
the Basin. However, it also coincides with
a period of relatively strong growth in the
Australian economy.
The circumstances of people in the Basin are
described to show how these have changed.
One aim of this analysis is to provide a
context for making judgements about the
socio-economic impacts of change set
against an understanding of the prevailing
circumstances for regional Australia, and for
the Basin specifically.
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Recent population change
In 2006, the estimated resident population
for the Murray–Darling Basin was 2,089,775
and had grown by 3% from 2,029,864 in 2001.
This is a lower growth rate compared to the
Australian population growth of 6% for the
same period. This overall growth masks some
regional variation.

Within the Basin, the total rural population
(in rural localities and rural living) declined
by 1.7% between 2001 and 2006, while
populations in large and medium sized urban
centres (with more than 5,000 people) grew by
8%, as shown in Figure 4. This suggests that
there is a regional urbanisation trend within
the Basin, with a shift in population to larger
urban centres, from rural areas.

Figure 4
Population in urban centres and localities, 2001-2006
Murray-Darling Basin

(%)
35

2001
2006

30
25
20
15
10
5
0

Canberra

Large urban
centres
(>10,000)

Medium urban
centres (50009999)

Small towns
(1000-4999)

Rural localities
(< 1000)

Rural living

Source: ABS Census of population and housing, 2006

The slight shift of population to larger urban
centres from rural localities and rural living
is matched with an even more pronounced
shift from remote and very remote areas to
the more densely populated inner regional
areas. Overall, the Basin population in very
remote areas declined by 32.3% and by 10.2%
for remote areas between 2001 and 2006.
Conversely, population increases occurred for
the inner regional areas of the Basin (7.5%) and
for Canberra (5.5%). The population of outer
regional areas of the Basin showed no change
in size between 2001 and 2006.
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There was marked variation in population
change across the Yield regions, which was
largely related to the remoteness of these areas
and the existence of larger urban centres within
them. There are four Yield regions where over
70% of the area was remote or very remote,
having small populations, and all of these
declined in population between 2001 and 2006 –
Barwon-Darling, Paroo, Warrego, and Moonie,
as shown in Figure 5.
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Figure 5

Population change, 2001-2006, Sustainable Yield Regions
Barwon-Darling
Paroo
Warrego
Gwydir
Moonie
Wimmera
Lachlan
Namoi
Macquarie-Castlereagh
Border Rivers
Loddon-Avoca
Ovens
Murray
Goulburn-Broken
Murrumbidgee
Condamine-Balonne
Campaspe
East Mt Lofty Ranges

-15.0

-10.0

-5.0

0.0

5.0
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15.0
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Source: ABS Estimated Resident Population, data available on request

The Yield regions of Gwydir and Lachlan also
declined in population, and these are regions
that had no large urban centres (with more
than 10,000 people). For Gwydir in the north
of NSW, its largest town – Moree – declined
by 8.7% to 8,086 people in 2006. The majority
of this decline was in the younger age groups
of 20-29 year olds (declining by 26% between
2001 and 2006).
For Lachlan, in central NSW, the town of
Cowra experienced a small decline of 1.5% to
8,426 in 2006, while the largest town in this
region – Young – showed growth of 6.8% over
this period. The Yield region of Wimmera in
south west Victoria also declined in population
overall, even though the largest town in this
area – Horsham – grew by 6.2% to 14,121
people in 2006. Many of the smaller towns and
rural localities in the Wimmera region showed
population decline, with the town of Stawell

declining by 4.0% and Warracknabeal by 1.1%.
For the Eastern Mount Lofty ranges, the
large increase in population was due mainly
to the growth of the towns of Murray Bridge
and Mount Barker. These towns are situated
close enough to Adelaide to benefit from the
economic activity there, and may be viewed as
satellite towns of Adelaide. The smaller town
of Goolwa also grew substantially over this
period, with a 35.7% increase to 5,883 people
in 2006. Some of the growth in Goolwa may be
related to the local development of a relatively
large residential marina at the Coorong and
Lower Lakes.
In the relatively fast growing Yield region of
Campaspe, in Victoria, the town of Echuca
on the southern banks of the Murray grew by
16.8% to 12,364 in 2006 – and accounted for
much of the growth in this region.
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table 3: Population change - Murray–Darling Basin - 2001-2006
2001

2006

2001-2006

no.

no.

%

YIeLD ReGIons (a)
Paroo

463

Warrego

437

-5.6

7015

6688

-4.7

187237

200748

7.2

2085

2005

-3.8

51577

52216

1.2

216853

230933

6.5

Gwydir

27818

26531

-4.6

Namoi

92020

92451

0.5

Condamine-Balonne
Moonie
Border Rivers
Queensland (b)

Macquarie-Castlereagh

187654

188767

0.6

Barwon-Darling

21531

19209

-10.8

Lachlan

95298

94304

-1.0

Murrumbidgee

545729

569845

4.4

- Australian Capital Territory (c)

319317

334119

4.6

Murray

315508

322310

2.2

new south Wales (b)

803651

811047

0.9

Ovens
Goulburn-Broken
Campaspe
Loddon-Avoca

46856

47824

2.1

148281

152585

2.9

45234

48679

7.6

149071

151831

1.9

Wimmera

50261

49270

-2.0

victoria (b)

581389

596830

2.7

56226

64075

14.0

108654

116846

7.5

2029864

2089775

3.0

19413240

20697880

6.6

Eastern Mt Lofty Ranges
south Australia (b)
Murray–Darling Basin
total Australia

Source: ABS Estimated Resident Population
(a) Sustainable Yield Regions are grouped according to the State jurisdiction in which it has the largest
area. (b) The population of the Basin within each State jurisdiction is shown. The sum of regions
for a State will not equal the total State Basin population, since some Yield regions go across State
boundaries. (c) the ACT is wholly within the Murrumbidgee region.
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Another relatively fast growing Yield region is
Condamine-Balonne, in Queensland, where the
large city of Toowoomba grew by 7.9% between
2001 and 2006, and the large urban centre of
Warwick grew by 8.3% to 12,563 people in 2006.
Surrounding these large centres, many smaller
towns also grew. Highfields grew by 65.8% to
reach 5,908 people in 2006 and has emerged
as a rapidly growing urban centre just 12km
north of Toowoomba. Within the CondamineBalonne region, the only urban centre to decline
in population in this period was St George,
located more remotely on the western edge of
this region. St George declined by 7.0% down to
2,410 people in 2006.

Population change for large urban centres
The fastest growing large urban centres
between 2001 and 2006 are shown in Table 4,
and all of these centres grew at a faster rate
than the Australian population as a whole (6%).
Many of these centres had previously been
included in the list of fastest growing centres
for the period from 1976 to 2001, discussed in
the previous section of this report. However,
Bendigo, Horsham, and Warwick are new to
the list of fast growing centres for this more
recent period.

table 4: Fastest growing large urban centres (a), Murray–Darling Basin, 2001-2006
2001
no.

2006
no.

Population
change (%)

9183

11540

25.7

Eastern Mt Lofty Ranges

Echuca-Moama (Echuca Part)

10583

12364

16.8

Campaspe

Mildura

26923

30018

11.5

Murray

Murray Bridge

12783

14049

9.9

Eastern Mt Lofty Ranges

Bendigo

69345

76048

9.7

Loddon-Avoca

Bathurst

26597

28990

9.0

Macquarie-Castlereagh

Warwick

11598

12563

8.3

Condamine-Balonne

Wagga Wagga

43283

46736

8.0

Murrumbidgee

Toowoomba

88318

95264

7.9

Condamine-Balonne

Shepparton-Mooroopna

36085

38770

7.4

Goulburn-Broken

Albury-Wodonga

68918

73498

6.6

Murray

Horsham

13291

14121

6.2

Wimmera

336085

356121

6.0

Murrumbidgee

Mount Barker

Canberra-Queanbeyan

Yield Region

Source: ABS Population Census, 2001 and 2006, Data available on request
(a) large urban centres include centres with > 10,000 population in 2006
Of the remaining large urban centres in the
Basin, only two showed population decline
– Orange and Broken Hill. Broken Hill in the
remote far west of NSW had been declining
steadily since 1976, and this trend has
continued with a slight decline in population
of 0.4% between 2001 and 2006. Orange in
the Yield region of Macquarie-Castlereagh
in central NSW also declined very slightly by
0.4% between 2001 and 2006 – however, prior
to 2001 Orange had been steadily growing
through the period from 1976 up to 2001. This

therefore represents a turn around in the
Orange population.

Population mobility
Population change can be greatly influenced
by internal migration. The ABS Census of
population and housing collects information
about where people usually reside, as well as
where they lived five years before. This data is
output for Statistical Local Areas (which are
closely aligned to Local Government Areas),
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and these regions can be approximately
aggregated to the Sustainable Yield Regions
for the Basin (refer Explanatory Note 1).
For the Murray–Darling Basin, 69.4% of the
Basin population (1.4 million people) resided
within the same Yield region in 2006 as they had
5 years prior. Another 3.4% of Basin residents
(or 70,611 people) had moved to another Yield
region within the Basin in the 5 year period.
Some Yield regions had experienced more
change in population during the 5 year period
compared to others (Figure 6).
The Moonie region, in south Queensland, had
only 59.2% of its 2006 population residing in
the same region since 2001. However, this
is a very small region, with around 3,500
people counted by aggregating from SLAs,
so movements of small numbers of people
can account for large percentage changes.
Similarly Warrego is a relatively small
population, with only around 7,000 people
counted in 2006 when aggregating from SLAs.
The Eastern Mount Lofty Ranges, in South
Australia had a large number of people (11,522

or 17.8% of its 2006 population) move into the
region from outside the Basin, with many quite
possibly coming from nearby Adelaide. Within
the region, the urban centres of both Murray
Bridge and Mount Barker had showed significant
population growth between 2001 and 2006.
The Campaspe region, which is north of
Melbourne in Victoria, had approximately
65.6% of its 2006 population residing in the
same region 5 years prior. For Campaspe, a
relatively large proportion of people (11.6% or
around 4,079 people) had lived in another Yield
region in 2001. Another 10.1% of its population
had lived outside the Basin 5 years ago (3,544
people). During the period, there had also
been some outmigration from Campaspe to
other Yield regions, with 2,891 people moving
to Yield regions directly adjacent, and 3,138
moving outside the Basin. It is likely that
there was some migration to and/or from
Melbourne, although it is not possible to
determine this accurately from this analysis.
Campaspe had shown an overall growth in
population of 7.6% over the same period.

Figure 6
Place of residence 5 years ago, Sustainable Yield Region (a), 2006
Wimmera
Loddon-Avoca
Lachlan
Macquarie-Castlereagh
Murrumbidgee
Namoi
Ovens
Murray
Goulburn-Broken

In same region

Gwydir

Other region in Basin

Condamine-Balonne
Barwon-Darling

Other Australia

Border Rivers
Campaspe

Overseas

Eastern Mt Lofty Ranges
Warrego

Other (b)

Moonie

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Format

Percent of 2006 population
(a) The region of Paroo is excluded due to data limitations for this small regions. (b) Other includes children aged 5 years or under, not stated, and persons with no usual address.
Source: ABS census of population and housing, 2006
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Population projections
Population change for regions within Australia
may be driven by a range of factors, including
natural increase (through births if these
exceed deaths), immigration (people coming
to Australia from overseas) and internal
migration (population shifts within Australia).
It has already been shown that some
regions within the Basin have been growing,
particularly the larger urban centres, while
more remote areas are declining.
The Murray–Darling Basin population is likely
to grow to some extent over the next twenty
years. Estimating this growth is not easily
done, however. An estimate of this growth can
be calculated using the population projections
produced for Australia, States and Territories
as a whole, and for each of the capital cities
and the balance of state (ABS, 2008f, cat no.
3222.0). In 2011 the population of the Basin
could be up to 2.2 million and this could

increase to about 2.3 million in 2016 and over
2.4 million in 2021.
Figure 7 shows the population projections
based on different assumptions. Series B
largely reflects current trends in fertility, life
expectancy at birth, net overseas migration
and net interstate migration, whereas
Series A and Series C are based on high
and low assumptions for each of these
variables respectively. The explanation of the
assumptions underpinning these projections
can be found in ABS cat. no. 3222.0. To provide
Basin level estimates it has been assumed that
the proportion of persons in the Basin relative
to each State (NSW, SA, Qld and Vic) in 2007,
will remain the same in future. If the Basin
population grows at a slower rate than other
regions within these States (such as coastal
regions, for example), then these projections
will be too high, but the reverse scenario may
result in these projections being too low.

Figure 7
Population projections (a), Murray Darling Basin
3,000,000

Series A
Series B
Series C

2,500,000

2,000,000
2007 (b)

2011

2016

2021

Source: Based on population projections published in (ABS Cat no. 3222.0), assuming Basin population remains the same proportion within
each Basin state

When the population grows the demands for
water will increase. However, consumption
of water by households is a relatively small
proportion of overall Basin water use (2%) and

so population growth alone does not place a
large demand on water resources (for drinking
or household use).
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Age and sex profile
In 2006, the Census of population and housing
counted 2,004,476 persons who usually resided
in the Murray–Darling Basin. Overall there were
slightly fewer males than females, with about
98 males for every 100 females in the Basin
(this is termed the sex ratio). This is about the
same as for all of Australia, which has a sex
ratio of 99 males for every 100 females. One
reason why there are more females in the
population is that females generally have

a higher life expectancy, and hence there
are more females aged over 75 years across
Australia (ABS, 2009b, p.6, cat. no. 2070.0 –
this pattern is the same for the Basin.
However, there is a marked variation in the
sex ratio across the Yield regions, with more
remote Yield regions having more males
relative to the number of females (Table 5).
All of the Yield regions with fewer than 30,000
people have more males relative to females.

table 5: Population by sex, sustainable Yield Regions, 2006
sustainable Yield Region name

Males
(no.)

Females
(no.)

228

184

412

123.9

Moonie

1007

887

1894

113.5

Warrego

3159

3112

6271

101.5

Barwon-Darling

9581

8750

18331

109.5

Gwydir

12778

12582

25360

101.6

Ovens

22601

23492

46093

96.2

Campaspe

23232

23835

47067

97.5

Wimmera

23374

24199

47573

96.6

Border Rivers

24722

24979

49701

99.0

Eastern Mt Lofty Ranges

30247

31284

61531

96.7

Namoi

43745

44797

88542

97.7

Lachlan

45191

45395

90586

99.6

Goulburn-Broken

73402

73663

147065

99.6

Loddon-Avoca

71538

75170

146708

95.2

Macquarie-Castlereagh

89118

91196

180314

97.7

Condamine-Balonne

93088

95853

188941

97.1

Murray

153817

156074

309891

98.6

Murrumbidgee

271531

276665

548196

98.1

Total Murray–Darling Basin

992359

1012117

2004476

98.0

Paroo

total
(no.)

sex ratio (a)

(a) the sex ratio gives the number of males for every 100 females. Source: ABS Census of population and
housing, 2006)

The Census of population and housing provides slightly lower population counts for usual residents in 2006 compared
to the2006 Estimated Resident Population (ERP) used earlier in this report. The ERP provides a more accurate 2006
population however the Census provides more information on characteristics of persons and will be used in the rest of
this report. The differences are very small and have no impact on analyses
1
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cat. no. 2070.0, p.7). The major difference
is that there are lower population numbers
around the 20-34 year age group in the Basin,
compared to Australia. There are also slightly
higher numbers of older persons.

TThe age and sex profile of the population can
be shown in a population pyramid (Figure 8).
The shape of this pyramid for the Murray–
Darling Basin is quite different to that of the
Australian population as a whole (ABS 2009b,

Figure 8 Population Age by sex, Murray–Darling Basin, 2001 and 2006
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An Ageing Population

Younger working age population

The total population of Australia is ageing, and
this ageing population trend is slightly more
pronounced for the Murray–Darling Basin. In
2001, 13.1% of the Basin population was aged
over 65 years, and this increased to 14.5% in
2006, or 289,900 people. This is an increase of
1.4 percentage points. For the rest of Australia,
the proportion of older persons was 12.6% in
2001 increasing to 13.3% in 2006, an increase
of 0.6 percentage points.

As well as having an ageing population, there
are a smaller proportion of younger people
in the Murray–Darling Basin, particularly
those aged 20-34 years. Furthermore, the
age population structure in Figure 8 showed a
large dip in the number of 20-34 year olds in
the Basin population. This span of 15 years is a
time when young people leave school for study
or work, and many may begin to form their
own families.

This is a consistent trend across every Yield
region.

Young people aged 20-24 years

An ageing population can place additional
demands on communities, where the available
work force diminishes over time, and health
and aged care service requirements increase.

IIn 2006 the proportion of the Basin population
aged 20-24 years was 5.9% (being 119,066
young people), and this had increased
modestly from 5.8% in 2001. By comparison,
the rest of Australia had 6.8% of its population
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in this younger age group in 2006.

Young people aged 25-34 years

Most regions of the Basin had relatively low
proportions of 20-24 year olds, but there were
some exceptions in the larger urban centres.
Canberra had 8.3% of its population in this
age group and Canberra is clearly a place
where young people will go for education and
work. Similarly, Bathurst, Wagga Wagga and
Toowoomba all had more than 8% of their
population in this age group, and showed
increases between 2001 and 2006. All three
of these urban centres have universities.
Other urban centres with relatively high and
increasing populations of 20-24 year olds
included: Bendigo, Albury-Wodonga and Dubbo.

Outside these large urban centres, many
areas for the Murray–Darling Basin are losing
relatively large numbers of younger working
age people. The age group showing the largest
declines in the Basin between 2001 and 2006
was the 25-34 year age group, which comprised
11.7% of the Basin population in 2006,
compared to 12.9% in 2001. This was a drop of
1.2 percentage points. For the rest of Australia
there was a drop of 1.0 percentage points for
this age group.

Most regions of the Basin had relatively low
proportions of 20-24 year olds, but there were
some exceptions in the larger urban centres.
Canberra had 8.3% of its population in this
age group and Canberra is clearly a place
where young people will go for education and
work. Similarly, Bathurst, Wagga Wagga and
Toowoomba all had more than 8% of their
population in this age group, and showed
increases between 2001 and 2006. All three of
these urban centres have universities. Other
urban centres with relatively high and increasing
populations of 20-24 year olds included:
Bendigo, Albury-Wodonga and Dubbo.
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There was substantial regional variation
across the Basin, which meant some areas
were experiencing much greater losses in
younger working age people. In 2001, remote
and very remote areas of the Basin had 14.2%
of their population aged between 25-34 years,
and this age group showed the greatest
decline, down to 12.0% in 2006. The largest
declines in this age group were seen in the
most remote Yield regions – Barwon-Darling,
Paroo, Warrego, and Moonie.
Relative to the larger urban centres, the
smaller and medium sized towns in the Basin
had the greatest losses in the proportion of
younger working aged population over this
period. Of the medium sized towns (with 50009999 people), Moree, Gunnedah, Deniliquin,
and Mudgee in NSW, and Stawell and Kyabram
in Victoria showed the greatest declines in
this age group between 2001 and 2006. Other
smaller towns with relatively large declines in
this age group are shown in Table 6.
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table 6: Medium and small towns with largest declines(a) in population aged 25-34 years
Murray–Darling Basin, 2006 and 2001
2006
(no.)

2001
(no.)

Change
(%)

Yield region

706
1193
622
536
774
945

917
1517
784
671
956
1143

-23.0
-21.4
-20.7
-20.1
-19.0
-17.3

Namoi
Gwydir
Wimmera
Goulburn-Broken
Murray
Macquarie-Castlereagh

178
200
309
241
270
427
557

275
281
427
329
323
507
629

-35.3
-28.8
-27.6
-26.7
-16.4
-15.8
-11.4

Ovens
Loddon-Avoca
Barwon-Darling
Condamine-Balonne
Murrumbidgee
Condamine-Balonne
Barwon-Darling

54
129
125
176
135
112

100
237
182
252
181
148

-46.0
-45.6
-31.3
-30.2
-25.4
-24.3

Namoi
Barwon-Darling
Murrumbidgee
Condamine-Balonne
Murrumbidgee
Condamine-Balonne

Medium sized urban centres (5000-9999)
Gunnedah
Moree
Stawell
Kyabram
Deniliquin
Mudgee
Small urban centres (2000-4999)
Beechworth
St Arnaud
Bourke
Pittsworth
Hay
Oakey
Cobar
Small towns (1000-1999)
Barraba
Brewarrina
Balranald
Kingsthorpe
Yenda
Miles

(a) these centres showed the largest decline in numbers of 25-34 year olds, as well as large declines
in the proportion of the population in that age group relative to the total population
Source: ABS Census of Population and Housing, 2006 and 2001

the working age population
The working age population (aged 15-64
years) generally provide social and economic
support to younger and older people within
their communities. In 2006, there were 1.3
million people aged between 15-64 years,
representing 64.5% of the Basin population.
For the Basin, the proportion of the population
of working age had remained much the same
since 2001, when it was 64.3%.There were
slightly fewer people of working age in the
Basin compared to the rest of Australia.
When the population has relatively higher
proportions of older or young dependents,
there are greater demands for these
communities to provide relevant services for

their dependents, either from within family
and household resources, or from wider
community resources (via volunteers, social
networks or other aged care or child care
services). The provision of this care may be
more difficult in communities that are more
remote and/or less well off financially.
In 2006, the Murray–Darling Basin had 55
dependents (aged under 15 and aged over 65)
for every 100 people of working age (15-64
years). This is termed a Dependency ratio.
The Basin had a higher dependency ratio
compared to the rest of Australia, where there
were 49 dependents for every 100 people of
working age.
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the working age population and the
Dependency Ratio
The 15-64 year age group is generally
termed the ‘working age population’,
even though there may be variation in the
amount of time spent in paid work across
these age groups. For example, many young
people remain in school or go on to further
education until their early 20’s, but their
labour force participation is quite high. In
2006, 67.7% of young people aged between
15 and 24 in the Murray–Darling Basin were
in paid employment or were looking for
work. This compares to 64.7% participation
rate for the Basin population as a whole. It
is important to note that people need only
work one hour or more of paid work to
be counted as ‘employed’, so many young
people would be undertaking part time
work while also studying or finishing school.
Generally speaking, the working age
population tend to provide social support
for the remaining younger (under 15) and
older (65 and over) population. So, as
the population ages, and there are fewer

The dependency ratio is a useful indicator for
understanding the overall burden of social
support that the working age population
may have in caring for its older and younger
population. However, variations in the
dependency ratio may occur for different
reasons, related to the underlying age
structure. Therefore changes in dependency
need to be interpreted by looking at the
underlying age structure of a region.
The dependency ratio varied markedly across
the Sustainable Yield Regions. There were
three Yield regions with over 60 dependents
per 100 working age persons – Lachlan,
Wimmera and Border Rivers. In all of these
regions, there had been minimal population
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young people replacing the working age
population as they retire, the burden of
support for the working age population
increases.
This can be represented by the Dependency
Ratio, which calculates the ratio of
younger and older people, relative to the
working age population. The dependency
ratio is a way of measuring the number
of dependents aged 0 - 14 years or 65
and over, against the number of people
of working age 15 - 64 years. The total
dependency ratio is expressed as the total
number of dependent people (0 - 14 years
plus 65 years and over) in a population for
each 100 members of the population of
working age.
For the Murray–Darling Basin, in 2006, the
dependency ratio was 55, which means that
there were 55 ‘dependents’ for every 100
people of working age. This is higher than
the rest of Australia, where there are 49
dependents for every 100 people. A higher
dependency ratio means there are more
‘dependents’ for every working age person.

growth overall between 2001 and 2006, but the
population had been ageing and this accounted
for the increased dependency, in spite of there
being fewer young dependents.
There were two Yield regions with relatively
low dependency ratios of under 50 – Moonie
and Murrumbidgee – but the reasons for this
were quite different. In 2006, the region of
Moonie had a low proportion of persons aged
over 65 (only 7.5%) which is the reason why it
had a lower dependency ratio, in spite of its
relatively high proportion of young dependents
(25.6%). The Murrumbidgee region had a
relatively low proportion of both older (11.3%)
and younger (20.3%) dependents.
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Figure 9
Dependency Ratio (a), Sustainable Yield Region, 2001 and 2006
Murrumbidgee
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(a) Dependency ratio is the number of persons aged under 15 or over 65 (likely depndants) for every 100 working age persons. Source:
ABS Census of population and housing, 2001 and 2006

Between 2001 and 2006 there had been very
little change in dependency ratio for most Yield
regions, as shown in Figure 9. The exceptions
were four Yield regions with increasing
Dependency – Paroo, Gwydir, Border Rivers
and Warrego. In all of these regions, the ageing
of the population explained the increasing
dependency. Paroo, Gwydir and Warrego also
experienced overall declines in population.
In some regions there was a slight decline in
the dependency ratio, but the reasons for this
varied. For example, the region of Wimmera
in west Victoria had a slight decline in
dependency from 66 in 2001 to 65 in 2006. This
region has a high dependency ratio, because
of its relatively high proportion of older people,
with 19.6% aged over 65 in 2006. There had
been almost no growth in overall population
for Wimmera between 2001 and 2006, and the
population aged over 65 had not increased
much since 2001, while the younger population

had declined by 9% between 2006 and 2001.
Therefore, the decline in dependency was due
primarily to a relative decline in the population
of young dependents.
There was a slight decline in dependency
(from 58 in 2001 down to 57 in 2006) for the
Goulburn Broken region, located in central
Victoria including Shepparton. For this region
the overall level of population growth between
2001 and 2006 (5.2%) was sufficient to offset
the increase in aged dependents. There was a
relatively small decline in young dependents for
this region.

Indigenous Australians
In 2006, the Murray–Darling Basin had a
population of 69,500 Indigenous Australians
(Aboriginal and Torres Strait Islanders)
comprising 3.5% of the Basin population, and
this was a 17% increase since 2001. Another
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88,966 people, or 4.4% of the Basin population
in 2006 did not respond to the Census question
asking about Indigenous status.
Within the Basin, there were higher
proportions of Indigenous Australians living in
remote and very remote areas, where 14.5%
and 21.5%, respectively, stated that they were
Indigenous in 2006.
The number of Indigenous Australians in
very remote areas has declined markedly,
by 33.5%, over the period 2001 to 2006,
consistent with the 31.7% decline in nonIndigenous populations for these areas.
In all other areas of the Basin, Indigenous
populations increased as shown in Figure 10.
In remote areas of the Basin, the Indigenous
population had increased by 13.7% while
non-Indigenous populations had declined by
13.3%. This reflects quite substantial shifts in

population for these areas, for this short five
year time period.
Indigenous population in urban centres and
localities
Within the Basin, there are a number of urban
centres and rural localities with a relatively high
proportion of Indigenous people. Table 8 shows
the urban centres and rural localities in the
Basin where more than 20% of the population
was Indigenous in 2006. The largest of these
towns are Moree, Wellington, Condobolin,
Lightening Ridge, Coonamble and Bourke in
NSW. The majority of these towns (20 out of
22) are in the central and west of NSW, and
most are in remote or very remote areas.
There are two towns in the west of Queensland
– Cunnamulla and Dirranbandi – and these

Figure 10
Population change 2006 - 2001, by Indigenous status and remoteness,
Murray-Darling Basin
Total Murray-Darling Basin
Very Remote
Remote
Outer Regional
Inner Regional
Canberra
-40
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Source: ABS Census of population and housing 2006 and 2001

The largest numbers of Indigenous Australians
were in the Macquarie-Castlereagh Yield
region and Murrumbidgee region in central
NSW, which together included 23,974
Indigenous persons, being 34.5% of the
Indigenous population in the Basin. The
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Non-Indigenous population

Indigenous population

Murray Yield region is a very large region
covering three states, which includes an
Indigenous population of 8,146 people
comprising 11.7% of the Basin Indigenous
population (Table 7).
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table 7: Indigenous Australians by sex, sustainable Yield Regions, 2006
Males

Females

total

(‘000)

(‘000)

(‘000)

Paroo

18

18

36

0.1

Moonie

40

15

55

0.1

Ovens

120

164

284

0.4

Wimmera

206

205

411

0.6

Campaspe

249

284

533

0.8

Warrego

489

543

1032

1.5

Eastern Mt Lofty Ranges

615

535

1150

1.7

Loddon-Avoca

713

829

1542

2.2

Gwydir

1307

1385

2692

3.9

Goulburn-Broken

1284

1487

2771

4.0

Border Rivers

1394

1418

2812

4.0

Lachlan

2215

2261

4476

6.4

Barwon-Darling

2407

2460

4867

7.0

Namoi

3483

3657

7140

10.3

Condamine-Balonne

3649

3911

7560

10.9

Murray

3902

4244

8146

11.7

Murrumbidgee

5712

5831

11543

16.6

Macquarie-Castlereagh

6182

6249

12431

17.9

33985

35496

69481

100.0

total Murray–Darling Basin

Percent of Basin
Indigenous
Population
%

Source: ABS Census of population and housing, 2006

The age population profile for Indigenous
Australians is younger, with a lower life
expectancy compared to the non-Indigenous
population (Productivity Commission, 2009).
In 2006, at the Australia level only 8.7% of
Indigenous Australians were aged 55 years

or over in the Basin compared to 26.7% of the
non-Indigenous population.
There is little variation in the age of the
Indigenous Australians across the Yield
regions, as shown in Figure 11.
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Figure 11

Indigenous population by Age, Sustainable Yield Regions, 2006
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Source: ABS Census of population and housing, 2006

Past research has shown that Indigenous
Australians experience much higher levels of
disadvantage than non-Indigenous Australians
(Productivity Commission, 2009). Given
the disadvantage evidenced for Indigenous
Australians in general, it is very likely that
areas with more Indigenous people will also
show significant disadvantage relative to other
areas of the Basin. When analysing indicators
of disadvantage such as unemployment rates,
or people on low incomes, it is useful to
compare the Indigenous and non-Indigenous
populations. Aggregate population data can
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mask profound differences in these two
population groups.
In the Murrumbidgee there were over 4,000
Indigenous persons in Canberra-Queanbeyan
and 2,137 in Wagga in 2006. For the Murray
region, there were over 1,300 Indigenous
persons in Albury-Wodonga, 1,200 in Broken
Hill and just over 1,000 in Mildura. For the
Condamine-Balonne region, around 3,000
Indigenous people lived in the large urban
centre of Toowoomba in 2006.
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towns are quite close to the NSW border.
Map 3 shows the higher proportions of
Indigenous Australians in the more remote
areas of the Basin. However, it should be
remembered that the remote populations are
smaller in number, and more Indigenous people
(in number) live in larger urban centres.

table 8: Indigenous population, selected urban centres and rural localities (a),
Murray-Darling Basin, 2006
non-

Indigenous Percentage

Indigenous

not

Indigenous

stated

total

Yield Region

(no.)

(no.)

(%)

(no.)

(no.)

Moree

5406

1806

25.0

873

8085

Gwydir

Wellington

3461

946

21.5

254

4661

Macquarie-Castlereagh

Condobolin

2112

612

22.5

121

2845

Lachlan

Lightning Ridge

1869

558

23.0

172

2599

Barwon-Darling

Coonamble

1673

808

32.6

68

2549

Barwon-Darling

Bourke

1197

772

39.2

175

2144

Barwon-Darling

Walgett

758

822

52.0

154

1734

Barwon-Darling

Cunnamulla

664

482

42.1

72

1218

Warrego

Lake Cargelligo

878

242

21.6

29

1149

Lachlan

Brewarrina

298

765

72.0

60

1123

Barwon-Darling

Peak Hill (L)

648

256

28.3

43

947

Macquarie-Castlereagh

Trangie (L)

644

200

23.7

24

868

Macquarie-Castlereagh

Tingha (L)

449

233

34.2

31

713

Gwydir

Boggabilla (L)

236

359

60.3

50

645

Border Rivers

Wilcannia (L)

144

405

73.8

48

597

Barwon-Darling

Dareton (L)

353

198

35.9

16

567

Murray

Mungindi (Part) (L)

368

123

25.1

53

544

Border Rivers

Collarenebri (L)

263

201

43.3

13

477

Barwon-Darling

Dirranbandi (L)

280

149

34.7

12

441

Condamine-Balonne

Gulargambone (L)

208

172

45.3

14

394

Macquarie-Castlereagh

Menindee (L)

171

157

47.9

3

331

Murray

Goodooga (L)

39

216

84.7

15

270

Condamine-Balonne

Ivanhoe (L)

150

106

41.4

7

263

Lachlan

(a) These are the urban centres and rural localities within the Murray–Darling Basin where more than
20% of the population was Indigenous in 2006, Source: ABS Population Census, 2006
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MAP 3

Murray-Darling Basin and Sustainable Yield Regions
Indigenous population, 2006 Census Collection Districts
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Overseas born

born overseas, representing 10.7% of the
Basin population. Over half of the overseas
born population were either in Canberra
(76,201) or in the Inner regional areas of the
Basin (85,665). The proportion of overseas
born residents in all regions of the Basin is
consistently lower than the rest of Australia
(Figure 12).

In 2006, almost a quarter of Australia’s
population was born overseas, including
people from over 200 countries. However,
this diversity tends to be concentrated in the
capital cities (ABS, 2009b, cat. no. 2070.0, p.
35). There were 201,355 people residing in the
Murray–Darling Basin who were

Figure 12
Overseas Born Population, 2006
Percent of population born overseas (%)
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Very Remote
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Source: ABS Census of population and housing, 2006

Between 2001 and 2006, there was a 7.3%
increase in the overseas born population of the
Basin, which compares to an 8.5% increase for
the rest of Australia. However, the overseas
born population for Inner regional areas of the
Basin grew slightly more in this period, with
an 11.4% increase (about 8,800 new migrants).
The largest numbers of recent arrivals to
Australia settling in the Inner regional areas
of the Basin included: 1,835 from North West
Europe (including United Kingdom); 1,504

from Oceania outside Australia; and around
1,200 each from South East Asia, North East
Asia and Sub-Saharan Africa. While these are
not large numbers, migrant populations from
some countries may be more concentrated in
particular areas. By way of example, the inner
regional city of Toowoomba in Queensland
attracted over 400 recent arrivals from the
Sudan as part of the Australian humanitarian
migration program in the period 2001 to 2006.
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2. WAteR FoR HoMes

Households use water for drinking, food
preparation, bathing, washing, and for outdoor
uses such as gardening or backyard swimming
pools. Household use of water makes up a
small proportion of the draw on Basin water
resources, accounting for only 2% of Basin
water consumption in 2004-05 (ABS, 2008d,
cat. no. 4610.0.55.007, p. 53).
Household use of water to maintain population
health and hygiene is a “critical human need”
which must be addressed under the Water
Act, 2007. The water supplied for household
use must be of the highest quality for safe
drinking, bathing and food preparation (termed
‘potable water’). The high level of water quality
and water security required for household use
may place some costs on other parts of the
water supply system, even though the volumes
of water actually needed may be relatively low.
This chapter will broadly describe the use of
Basin water resources by households. First,
the number and size of households using
Basin water will be described. Second the
sources of water used by households will be
described, which includes the potable water
supplied to most households in mains systems
as well as rainwater tanks and recycled water
(or ‘grey’ water). Data in relation to water
sources and water use are available on a
consistent basis at the State level but limited
regional estimates are available.
When describing the use of Basin water
resources for households, this report will take
account of the 1.3 million people living outside
the Murray–Darling Basin catchment area who
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also rely on Basin water resources, including
those in Adelaide. A list of the communities
included in the analysis undertaken for this
report is provided in Appendix 1, and a map is
provided over the page (Map 4).

Household size
Water consumption by all Australian
households, including households in the
Basin, was 2,108 GL in 2004-05, accounting
for 11% of total water consumed. Household
water consumption fell by 7% between
2000-01 and 2004-05. This decrease may
be attributable, in part, to mandatory water
restrictions in place in most states and
territories since 2002, which have mostly
focussed on water use outside the house (e.g.
gardening) (ABS, 2007e, cat. no. 4613.0, p.14)
Water use by households can be more or less
efficient depending on such factors as the
number of persons in the household as well as
the size of the residential block (particularly
the size and type of garden).

Household occupancy
When there are more people in a household,
the household is likely to use more water in
total, compared to a single person household,
but they are also likely to use water more
efficiently. In households with more people,
water use can be shared across persons. For
example, there may be one garden that is
shared; and laundry and dishwashing can be
done in larger loads and this is a more efficient
per person consumption of water.
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Since 1911 the number of private dwellings
has grown at twice the rate of population
(ABS, 2009b, cat. no. 2070, p. 206). The
occupancy ratio has declined from 4.5 persons
per dwelling in 1911, down to 2.5 in 2006.
This decline in occupancy ratios has the
consequence of increasing the amount of
infrastructure required per person to supply
basic needs, including power, water, sewer,
storm water, waste collection, transport
infrastructure, and so on.
In 2006, almost 2 million people were living in
762,200 dwellings across the Murray–Darling
Basin, with an occupancy ratio of 2.5 persons
per dwelling; the same as the occupancy ratio
for Australia (see Table 9). The occupancy
ratio did not vary across remoteness areas

of the Basin, but there was some variation
across Yield Regions. The small remote region
of Paroo had the lowest occupancy ratio (1.9
persons per household), while Moonie in South
Queensland had the highest occupancy ratio of
2.8 persons per dwelling. All remaining Yield
Regions had occupancy ratios in the range of
2.4 – 2.6 persons per dwelling.
There were another 529,087 households
in 17 communities outside the Basin
accommodating a population of 1.3 million
people dependent on Basin water resources.
Details of these 17 communities are provided
in Appendix 1. The average occupancy ratio
in these communities was 2.4 persons per
dwelling. The majority of these dwellings
(443,878) were in Adelaide.

table 9: Population in occupied private dwellings (a) and occupancy ratio,
Murray–Darling Basin Communities (b), 2006
Population in
Private
private dwellings (c) dwellings

occupancy
ratio (d)

(‘000)

(‘000)

Persons per dwelling

1060.1

443.9

2.4

12 urban centres & localities in regional SA

85.1

36.5

2.3

Lithgow and Oberon (NSW)

15.6

6.4

2.4

Ballarat (Vic)

80.2

32.8

2.4

Bacchus Marsh & Ararat (Vic)

24.8

9.5

2.6

1265.7

529.1

2.4

341.9

135.2

2.5

Inner regional

1003.4

401.3

2.5

Outer regional

502.0

203.3

2.5

48.3

19.4

2.5

7.4

3.0

2.5

Total Murray–Darling Basin

1902.9

762.2

2.5

total Basin communities (b)

3168.6

1291.3

2.5

19002.9

7466.4

2.5

Adelaide metropolitan (SA)

Total communities outside Basin

Canberra

Remote
Very remote

Australia

(a) Excludes ‘Visitor only’ households (b) Basin communities includes 17 communities, located outside of
the Basin catchment, that were identified as reliant on Basin water resources - see Appendix 1.
(c) Excludes 13 persons from off-shore areas and migratory CDs and 19,600 persons with no usual address.
(d) Ratio of persons per occupied private dwelling.
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Single person households are likely to place
more demand on water resources per person so
if the proportion of single person households
increases in future, this will have an impact
on overall demand for infrastructure. In the
Murray–Darling Basin, 25.0% of households
were lone person households, slightly higher
than the proportion for the rest of Australia
(23.3%). Many lone person households
are occupied by older persons, and as the
population ages, there is potential for occupancy
ratios to continue to lessen over time, given that
higher proportions of older persons live alone.
At the Australia level in 2006, 61% of older
persons lived alone in a separate house (ABS,
2009b, cat. no. 2070.0, p.208).

the quarter acre block
Traditionally, Australian housing has mainly
consisted of a separate house on its own
block of land with a good sized yard. In 2006,
separate houses were the most common
dwelling structure in Australia, accounting
for 74% of all private dwellings. In March
2007, more than four out of five Australian
households had their own garden at their

dwelling (83.5% or 6,733,600) (ABS, 2007, cat.
no. 4602.0, p.62). A garden can potentially
soak up a high proportion of household water
use, estimated to be around 40% of household
water use on average (Government of South
Australia, 2008).
Previous analysis of building construction
statistics found that separate houses
comprised the majority of new dwellings
constructed in Australia, at over two thirds of
new dwellings completed since 1991-92 (ABS,
2008e, cat. no. 8731.0).
In the Murray–Darling Basin, the proportion of
separate houses relative to all dwellings was
over 80% for the regional and remote areas
within the Basin, and 73.1% in Canberra in
2006 (Figure 13). There had been very little
change in this proportion since 2001. Like
Canberra, 75.4% of dwellings in Adelaide
were separate houses in 2006 reflecting the
prevalence of higher density dwellings in
capital cities. For most of the remaining Basin
communities outside the Basin and dependent
on Basin water, over 80% of dwellings were
separate houses.

Figure 13

Separate houses, Murray Darling Basin, 2001 and 2006
Percent of all dwellings (%)
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Source: ABS census of population and housing, 2001 and 2006
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Over the past sixteen years, the Australian
picture does not show any distinct change
from separate houses to other residential
dwellings, however, clearer patterns have
emerged in the states and territories. New
South Wales, Victoria, Queensland, Northern
Territory and the Australian Capital Territory
have shifted toward a greater proportion of
other residential approvals in the dwelling
mix. Western Australia, South Australia
and Tasmania have shifted toward a higher
proportion of separate house approvals (ABS,
2008e, cat. no. 8731.0).
The average size of the block of land on
which separate houses are built has been
declining, and the floor size of houses has
been increasing. Analysis for the 10 years

from 1993-94 to 2003-04 found that there was
a growing trend of building bigger houses on
smaller blocks. More recent analysis showed
a steady increase in the average floor area of
new residential dwellings over the 21 years
to June 2007 (ABS, 2008e, cat. no. 8731.0).
Therefore, garden sizes are likely to be smaller
in newer properties, and this is likely to be
most prevalent in the suburban growth areas
of capital cities.
In 2007, over 80% of dwellings in all states
and capital cities had a garden, with the only
exception being for Sydney, where 69.6% of
households had a garden. Figure 14, shows
the proportions of households with a garden
for the “Basin States” (i.e. those that include
parts of the Murray–Darling Basin).

Figure 14

% percent of all dwellings

Dwellings with gardens, for Murray-Darling Basin States and Canberra, March 2007
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Major cities

Vic
Balance of state

Qld

Other states
(b)

(a) data is not available for the balance of ACT outside Canberra, (b) Other states includes WA, Tasmania and Northern Territory
Source: ABS survey of environmental Issues, March 2007, ABS Cat no. 4602.0

Even though many households have gardens,
some do not water their gardens and rely
solely on natural rainfall. In the driest state,
South Australia, there were fewer households
that relied on rainfall to water their gardens,
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being 12.3% of all households in 2007 (Figure
15). In wetter states, such as Queensland, a
much higher proportion of households relied
on rainfall to water their gardens (40.0%).
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% percent of all dwellings with a garden

Figure 15
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and Canberra, March 2007
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Sources of water for households
In March 2007, 93.4% of households were
connected to mains/town water. Nearly all
(98.5%) households in capital cities were
connected to mains/town water, compared
with 84.6% of households outside the capital
cities (ABS, 2007c, cat. no. 4602.0). Among the
Basin states, slightly fewer households were
connected to mains water in regional Victoria

(81.5%) and regional South Australia (82.7%),
compared to regional NSW (88%).
More than eight in ten (81%) Australian
households rely on mains/town water as their
main source of water for drinking. This rose
to 89% for households in capital cities, and
dropped to 66% for households outside the
capital cities.

Figure 16

% percent of all households

Sources of water for households, Murray-Darling Basin States and Canberra (a), 2007
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(a) NSW, Victoria, SA and Qld data is for the balance of those states outside the capital city, and therefore includes regions outside the Murray Darling Basin
that do not use Basin water resources. Estimates for the rest of ACT outside Canberra are unavilable due to high standard errors. Source: ABS survey of environmental Issues,
March 2007, ABS Cat no. 4602.0
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In 2007, nearly one-fifth (19.3%) of all
households in Australia sourced water from a
rainwater tank, up from 15.7% in 2001. In capital
cities, more than one in ten households (11.2%)
sourced water from a rainwater tank. This
compared with one-third of households (33.5%)
outside capital cities. In the capital cities, the
most commonly reported reason for installing
a rainwater tank was to save water. In areas
outside the capital cities, the most commonly
reported reason was that the dwelling was not
connected to mains/town water.

More than half (54.5%) of all households in
Australia reported grey water as a source
in 2007. Grey water is water re-used from
waste water sourced from the shower/bath,
laundry and kitchen, and was more common
as a source of water outside capital cities than
within them, in every state except Queensland.
For the Basin states, regional Victoria had the
highest proportion of households using grey
water (73.4%). Canberra also had quite a
high proportion of households using grey
water (63.1%).

Among the Basin states, regional South
Australia had the highest proportion of
households with a rainwater tank (69.2%),
followed by regional Victoria (38.7%). In
Adelaide 37.0% of households had a rainwater
tank, which is quite high for a capital city.
(Figure 16). Although South Australia receives
the lowest rainfall compared to other Basin
states, it appears that many more households
in that state are prepared to collect water,
when the rain does fall.

Water consumption and conservation
Over the period 2000-01 to 2004-05, household
water use per person decreased everywhere
in Australia, except in Tasmania. Household
water use includes water used for human
consumption, such as drinking or cooking, and
for cleaning or outdoors, such as for gardens
and in swimming pools. The decrease reflects
in part, water restrictions in most states and
territories since 2002 as well as voluntary
conservation of water by households.

Figure 17
Household water consumption per household
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Qld
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(a) includes unlicensed water use from garden bores
Source: ABS, Water Account Australia, 2004-05 (cat no. 4610.0)
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Household water consumption was lower in
the main Basin states of New South Wales,
Victoria, South Australia and Australian Capital
Territory compared to the rest of Australia. In
2004-05, each of these Basin states had an
average household water consumption of less
than 250 kilolitres per household, whereas for
all other states household consumption was
more than 300 kilolitres per household. Data
may have included unlicensed water use from

garden bores (ABS, 2006b, p.103).
For the Murray–Darling Basin, the majority
of household water consumption was in NSW
(36%), followed by Victoria (28%) and the ACT
(16%) which reflects the population distribution
of the Basin (Table 10). However, per capita
consumption was highest in Queensland (119
kilolitres per person) and lowest in NSW (88
kilolitres per person) in 2004-05.

table 10: Household water consumption, per household and per capita - 2004-05
Water consumption (GL)

kL/household

kL/capita

New South Wales

68

227

88

Victoria

52

233

91

Queensland

26

314

119

South Australia

11

253

101

Australian Capital Territory

31

252

96

189

244

94

2108

268

103

Murray–Darling Basin

Total (a)
Australia

(a) Components may not add to total due to rounding. Source: ABS, cat. no. 4610.0.55.007

To encourage reductions in household
water use, a number of state and territory
governments offer incentives to households
to conserve water. This has involved schemes
that require or reward the installation of
water-saving devices such as dual flush
toilets. Australia also introduced the first
scheme of its kind in the world for water
efficiency labelling of appliances. The
Water Efficiency Labelling Scheme requires
mandatory water efficiency labels on all
shower heads, washing machines, toilets,
dishwashers, urinals and some types of taps.
In 2007, more than three-quarters of all
households (81%) in Australia had at least
one dual flush toilet. Water-efficient shower
heads were installed in more than half
(55%) of households in 2007 (up from 22% in
1994) (ABS, 2007c, cat. no. 4602.0). Evidence
from a South Australian survey showed that
households with higher incomes were more
likely to implement water saving devices, such
as efficient washing machines or dual flush

toilets (ABS, 2004b, cat. no. 4618.4). The same
study found that many households’ took a
range of other, less costly water conservation
actions, including: adjusting water levels
when washing clothes or dishes (61% of
households), using mulch (59%), taking
less time when showering (54%), watering
gardens and lawns using a soaking method
(41%), recycling water (36%), planting drought
tolerant plants or lawn (31%), not watering
lawns (17%) and removing or reducing the size
of lawns (16%).

Projections of future household water use
The population is projected to grow and
demand for Basin water for household use
will increase due to this growth. As shown
in Chapter 1, the population in the Murray–
Darling Basin is projected to increase to 2.2
million in 2011, and over 2.3 million in 2016.
For Adelaide, projections indicate that the
population will be around 1.2 million in 2011,
and will probably reach 1.3 million before 2021
(ABS, 2008f, cat. no. 3222.0).
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In total, the population dependent on the Basin
water resources for household water use
could increase from around 3.4 million in 2007
to around 3.5 million in 2011, and then to over
3.6 million in 2016. By 2021, this population
could reach as high as 3.8 million, including
the population in the Murray–Darling Basin
as well as those outside the Basin currently
reliant on Basin water resources.
As the population grows, some factors will
compound the demand for water resources,
such as the continued dominance of low
occupancy ratios and separate houses with
gardens. Other factors will help to mitigate
against the increasing household demand,
such as water conservation strategies
implemented by households.
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3. WAteR FoR InDUstRY

From 2001-02 to 2005-06, Australia
experienced significant economic prosperity.
Gross Domestic Product (GDP) in current price
terms rose by 31.5%, from $735,714 million
in 2001-02 to $967,454 million in 2005-06.
The real net national disposable income per
capita grew by 4.2% per year (ABS 2008h,
Australian System of National Accounts,
cat. no. 5204.0). Furthermore, labour force
participation had increased during this period
and unemployment rates dropped.

Later in this report a more detailed discussion
of some aspects of selected service sectors is
covered. A description of employment in Retail,
Health, Education and Local Government is
provided in the context of looking at overall
community wellbeing in Chapter 6. Employment
in these services is significant for the urban
centres and towns – since it is the towns that
are essentially the ‘service centres’ for the
Basin, as well as a social focus
for communities.

In this report, data is examined primarily for
the period around 2001 to 2006, which was
a time of relative economic prosperity in
Australia.

When analysing industry data for this time
period (2001 to 2006) it is important to be
aware that the classification of industry groups
has undergone a recent change. In 2006 the
ABS adopted a new classification for industries
(Australian and New Zealand Standard
Industry Classification 2006 – ANZSIC06, ABS
2008g). When analysing 2006 data the latest
classification has been used wherever feasible.
However, in order to provide time comparisons
or historical data the older 1993 industry
classification has been used (Australian and
New Zealand Industry Classification 1993
– ANZSIC93). Future analysis of industry
and employment data will be on the basis of
the most recent “ANZSIC06” and hence it is
useful to provide baseline data here using that
classification.

The Murray–Darling Basin plays an important
role in the Australian economy, and has often
been described as Australia’s ‘food bowl’
due to the significance of the Agricultural
industry in the region. Agriculture is a major
water user, and therefore this industry and
its farmers are analysed in some detail
throughout this report. However, in addition
to Agriculture there are a wide range of other
industries in the region that are significant to
the Basin economy.
This chapter provides an overview of the
major industries in the Basin and the extent
to which they depend on water. Following this
general introduction, the next Chapter will
provide a more detailed examination of the
selected industries – Agriculture, forestry and
fishing; Manufacturing; Mining, Construction
and Tourism.
Where possible, inter-relationships across
activities will be noted because these can
be important to understanding how reduced
water availability may affect activities along
supply chains or across complementary
activities. However, the extent to which
various activities are inter-linked is difficult
to accurately determine from broad industry
statistics. Also, where possible, the reliance on
water that differs across the Basin and among
activities will be noted.

Major industries in the MDB
A number of measures can be used to show the
contribution of various types of economic activity
to the broader economy. The indicators of
economic activity currently available at a Basin
scale for all major industries are employment
and number of business units. These measures
were selected as being those most appropriate
and available for monitoring activity trends
and for more detailed analyses at a regional
and sub-regional scale. Total taxable income
data are also available at a regional scale,
while some other measures of output are only
available at Basin scale for particular industries.
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employment by Industry

administration (11.7% with many of these in
Canberra), Education and training services
(10.6%), Manufacturing (9.1%) and Health care
and social assistance (8.1%).

A total of 921,600 persons aged over 15 years
were employed in the Murray–Darling Basin
at the time of the 2006 census. Wholesale and
At a regional scale, total employment is
retail trade was the largest employment sector
total population.
Yield
within
the
Murray–Darling
Basin
(Figure
18),
employment sector within the Murray–Darling closely
Basin related
(Figureto18),
employing Those
128,744
regions
with
large
urban
centres
such
as
the
employing
128,744
people
in
2006
or
14.3%
of
people in 2006 or 14.3% of employed persons in the Basin. The agriculture sector was
Murrumbidgee
region
(including
Canberra
and
employed
persons
in
the
Basin.
The
agriculture
also a very large employer for the Basin in 2006, with 97,134 workers being 10.8% of
Wagga
Wagga)
and
the
Murray
region
(including
sector
was
also
a
very
large
employer
for
the
employed persons. Other important industry sectors in terms of employment include
Albury-Wodonga
Mildura) have
highest
Basin inadministration
2006, with 97,134
workers
being
10.8%
Public
(11.7%
with
many
of these
in Canberra),and
Education
and the
training
total
employment.
of
employed
persons.
Other
important
industry
services (10.6%), Manufacturing (9.1%) and Health care and social assistance (8.1%).
sectors in terms of employment include Public

At a regional scale, total employment is closely related to total population. Those Yield
regions with large urban centres such as the Murrumbidgee region (including Canberra
and Wagga Wagga) and the Murray region (including Albury-Wodonga and Mildura)
have the highest total employment.
Figure 18
Figure 18
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Change in employment by Industry

however there were a relatively small number
of Mining employees (only 7,175 in total in
2006). Other industries that showed large
increases in Basin employment over the period
2001 to 2006 were Construction; Health and
community services; Electricity, gas and water
supply; and Education (Table 11).

For the Murray–Darling Basin, between 2001
and 2006, employment in most industries had
increased, with the largest increase in number
being 25,458 new workers in Government
administration and defence, a 36.9% increase
over the five year period. A large number of
Government employees were in CanberraQueanbeyan, which had 54,860 workers in
2006, and this included 13,875 new workers
since 2001.

The largest decline in Basin employment
was found for the Agriculture, forestry
and fishing industry, which declined from
111,409 employees in 2001 down to 98,148
in 2006, a decline of 11.9%. Employment in
Communication services also declined.

Mining employees increased by 61.1%,

table 11: employed persons by industry (a), Murray–Darling Basin, 2001 and 2006
2001

2006

Change

Change

(‘000)

(‘000)

(‘000)

(%)

111.4

98.1

-13.3

-11.9

Communication Services

10.7

9.9

-0.8

-7.7

Cultural and Recreational Services

16.3

16.3

0.0

-0.1

Property and Business Services

65.3

65.9

0.6

0.9

158.0

161.1

3.1

1.9

Manufacturing

81.3

83.9

2.6

3.2

Accommodation, Cafes and Restaurants

41.1

43.6

2.5

6.2

Personal and Other Services

28.6

31.1

2.5

8.7

Transport and Storage

30.0

32.9

2.9

9.6

Finance and Insurance

16.1

17.9

1.8

10.9

Education

64.2

71.6

7.4

11.5

Electricity, Gas and Water Supply

7.1

8.5

1.4

20.1

Health and Community Services

80.6

97.6

16.9

21.0

Construction

47.9

60.5

12.7

26.5

Government Administration and Defence

69.1

94.5

25.5

36.9

4.5

7.2

2.7

61.1

850.8

921.6

70.8

8.3

Agriculture, Forestry and Fishing

Wholesale and Retail Trade

Mining
Murray–Darling Basin total (b)

(a) Australian and New Zealand Standard Industry Classification, 1993 (b) includes Not stated, n/a and
inadequately described, Source: ABS Census of population and housing, 2001 and 2006
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Yield region industry differences
Mining industry employment is relatively high
in the Barwon–Darling, providing work for
14.7% of employed persons in 2006. Regions
with a greater proportion of manufacturing
employment, with over 10% of their workers
in this industry, were Condamine–Balonne,
Eastern Mt Lofty Ranges and many regions
covering Victoria (Murray, Campaspe, LoddonAvoca, Ovens, and Goulburn-Broken).

Generally, agriculture and mining industries
are more important in remote regional areas,
while the manufacturing and construction
industries are more important in and around
major cities (BTRE 2003). Yield regions that
had a greater degree of dependence on
agriculture (with more than 20% of employed
persons working in the Agriculture industry)
include the Moonie, Paroo, Gwydir, Border
Rivers, Barwon–Darling, Lachlan and Warrego
regions (Figure 19).

Figure 19
Employment by Industry (a), Sustainable Yield Region, 2006
Moonie
Agriculture, Forestry
and Fishing

Paroo
Gwydir

Manufacturng

Border Rivers
Mining and Construction

Barwon-Darling
Lachlan

Wholesale and Retail Trade

Warrego

Education and Training

Wimmera
Health Care and Social
Assistance

Namoi

Public Administration
and Safety

Murray
Goulburn-Broken

Accommodation and
Food Services

Condamine-Balonne
Macquarie-Castlereagh

Other Services (b)

Ovens
Loddon-Avoca
Eastern Mt Lofty Ranges
Campaspe
Murrumbidgee
0%

20%

40%

60%

80%

100%

Percent of employed persons in each industry group
(a) Australian and New Zealand Industry Classification 2006, (b) other services include: Transport postal and warehousing, Finance and
insurance services, Information, media and telecommunications, Electricity gas water and waste services; Professional scientific and
technical services, Administrative and support services. Source: ABS Census of Population and Housing, 2006
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Over recent decades there have been several
major trends in employment apparent across
regional Australia. First, there has been
general growth in total employment across
regional Australia, however at a lower rate
than that observed in metropolitan areas.
Between 1991 and 2001 total employment
growth was strongest in regions near, or
containing, major cities (around 20%), while
employment in outer regional areas only grew
by 10% (BITRE 2003). Employment in remote
regions grew relatively slowly at around 1%
over the same period.
Second, the strongest employment growth in
regional areas has typically occurred in large
regional centres such as Mildura, Dubbo, and
Albury–Wodonga. In Chapter 1 of this report
the fastest growing large urban centres within
the Basin were analysed for the period 19762001, and for the more recent period 20012006. In many cases, expansion in these large

regional centres has been at the expense of
employment in smaller communities (Reeve
et al. 2002). Third, there has been a general
decline in employment in Agriculture that has
been offset by significant increases in farm
productivity.

number of businesses
In contrast with the employment data shown in
the previous section, around one-third of the
businesses within the Murray–Darling Basin
are in the agriculture, forestry and fishing
sector (Table 12). Overall, these data reflect
the differing forms of business ownership
among industry sectors. The agriculture
sector is characterised by a large number of
small businesses that are owned by individual
farmers with relatively few employees. The
manufacturing sector on the other hand has
a relatively small number of businesses with
larger numbers of employees.

table 12: Australian business numbers by industry, Murray–Darling Basin, 2006
Murray–Darling Basin
Businesses
(no.)

Proportion of M-DB
total (%)

65,472

32%

648

0%

8,172

4%

201

0%

Construction

26,652

13%

Wholesale and retail trade

26,802

13%

6,600

3%

10,449

5%

Communication services

1,767

1%

Finance and insurance

7,521

4%

31,398

16%

Education

1,017

1%

Health and community services

6,651

3%

Cultural and recreational services

3,432

2%

Personal and other services

4,734

2%

201,516

100%

Agriculture, forestry and fishing
Mining
Manufacturing
Electricity, gas and water supply

Accommodation, cafes and restaurants
Transport and storage

Property and business services

total Businesses

(a) Industries are categorised in accordance with the Australian and New Zealand Standard Industry
Classification, 1993. Source: ABS, Counts of Australian Businesses by Industry, June 2006
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total taxable income
Personal income tax data is sourced from
the Australia Taxation Office and the sum of
taxable income has been estimated for each
Yield region. Total taxable income provides an
indication of the overall size of the regional
economy and of changes in total economic
activity within that region. In general, the
magnitude of total taxable income reflects the
overall population of each region, since it is the

sum of the income from all of the people who
are income earners in that region. For example,
the Murrumbidgee region (containing Canberra)
had the highest total taxable income within the
Basin in 2004-05 (Figure 20), at $13,620 million,
for a total estimated resident population of
about 560,000 in 2004. Moonie had the lowest
total income, at $51 million in 2004-05, and the
lowest population at 2,000 people in 2004.

Figure 20
Total Personal Taxable Income, Sustainable Yield Regions (a), 2004-05

Warrego
Barwon-Darling
Gwydir
Campaspe
Border Rivers
Wimmera
Ovens
Eastern Mt Lofty Ranges
Lachlan
Namoi
Goulburn-Broken
Loddon-Avoca
Condamine-Balonne
Macquarie-Castlereagh
Murray
Murrumbidgee
0

3000

6000

9000

12000

15000

Total personal taxable income ($ million)
(a) Data for each Yield region has been aggregated from Statistical Local Areas. Paroo and Moonie have been excluded as Paroo has no SLA
allocated to it and Moonie had only one SLA allocated. Source: Australian Taxation Office data published in the ABS National Regional Profile

Changes in taxable income over the period
2001-02 to 2004-05 have generally been upward
for Yield regions, with the exception of the
Wimmera region which had declined over the
period. The Yield regions of Lachlan, Gwydir,
Barwon-Darling and Warrego all had less than
3% annual growth over the four year period.
These regions showed a relatively slow growth
compared to Australia as a whole (7.5% average
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annual growth), while the average annual
growth for the Basin was 6.1%.
Condamine-Balonne showed the largest
average growth in total taxable income (8.7%),
followed by the Eastern Mount Lofty Ranges
(8.6%) (Table 13). Earlier in this report, similar
trends were shown for the average income
(per person).
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table 13: total Personal Income, sustainable Yield Region, 2001-02 to 2004-05
2001-02

2002-03

2003-04

2004-05

Average
annual
growth
rate (%)

($ m)

($ m)

($ m)

($ m)

Moonie

38

41

47

51

10.5

Warrego

94

89

93

102

2.8

Barwon-Darling

282

263

283

306

2.7

Gwydir

384

368

376

415

2.6

Campaspe

467

477

525

568

6.7

Border Rivers

492

488

530

578

5.5

Wimmera

767

693

757

755

-0.6

Ovens

743

791

846

908

6.9

Eastern Mt Lofty Ranges

809

880

976

1,037

8.6

Lachlan

1,027

1,024

1,032

1,081

1.7

Namoi

1,194

1,212

1,320

1,414

5.8

Goulburn-Broken

2,035

2,094

2,258

2,445

6.3

Loddon-Avoca

2,126

2,182

2,332

2,455

4.9

Condamine-Balonne

2,447

2,590

2,899

3,140

8.7

Macquarie-Castlereagh

2,870

2,969

3,181

3,356

5.4

Murray

4,353

4,492

4,741

4,982

4.6

Murrumbidgee

11,032

11,734

12,606

13,620

7.3

Total Murray—Darling Basin

31,161

32,386

34,801

37,212

6.1

Total Other Australia

311,140

332,905

359,889

388,339

7.7

Australia

342,300

365,290

394,690

425,552

7.5

(a) Data at the Sustainable Yield Region level are collated from data at the Statistical Local Area (SLA)
level. Paroo does not have a SLA allocated to it. Source: Australian Taxation Office data published in
the ABS National Regional Profile

Consumptive water use by industry
While there are a variety of competing
demands for water within the Murray–Darling
Basin, the consumptive use of water is
dominated by agriculture (Figure 21).

While water is also an important input for
several other industry sectors, they do not
use as much water in total as the agriculture
sector. The use of water in various industries
is discussed in the following chapter.
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Figure 21
Consumptive water use, Murray–Darling Basin, 2004–05
8000
7000
6000

GL

5000
4000
3000
2000
1000
0
Agriculture

Mining

Manufacturing

Other industries

Households

Water supply
industry

Source: ABS, Water and the Murray –Darling Basin: a statistical profile, 2000–01 to 2005–06
Footnote: Water supply industry is water lost or unaccounted for during delivery from water supply
source to end-user.
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4. seLeCteD InDUstRY PRoFILes

The Agriculture, forestry and fishing industry
is the major water user in the Murray–Darling
Basin. However, many other industries are
also important to the regional economy of the
Basin, although their water consumption is
relatively low.
In this Chapter the following industries are
described: Agriculture, forestry and fishing;

Mining, Manufacturing, Construction and
Tourism. More attention has been given to
those industries that are the most significant
water users in the Basin — agriculture, mining
and manufacturing.
While Tourism does not consume much water,
the rivers and lakes and other environmental
assets are important for this industry.

Figure 22

Tourism is also an important industry for the
Basin, but is not represented as a separate
industry in the Australian and New Zealand
Standard Industry Classification and therefore
statistical information in regard to the Tourism

industry is not readily available from standard
outputs (hence Tourism is not shown in Figure
22 above). Nevertheless, some description of
the Tourism industry in the Basin is provided
at the end of this chapter.
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Agriculture
The Murray–Darling Basin accounts for around 20% of Australia’s total agricultural land area, around
40% of Australian farms and GVAP and 65% of total irrigation land area (Table 14).

table 14: selected agriculture industry variables, 2005–06
number
of Farms
no.
Murray–Darling Basin
Australia
M-DB as proportion of Australia

Irrigated
Gross value
Agricultural Agricultural Agricultural
Land
Land
Production
‘000 ha
‘000 ha
$m

61,033

88,828

1,654

14,991

154,681

434,925

2,546

38,541

39%

20%

65%

39%

Source: ABS, Water and the Murray–Darling Basin: a statistical profile, 2000–01 to 2005–06, (Ch. 4).
The Basin encompasses a wide range of soil
types, topography and climatic conditions
that provide favourable growing conditions
for a broad range of agricultural commodities
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(Figure 23). For example, all rice growing in
Australia occurs within the Basin, as does a
majority of Australia’s cotton, sorghum, stone
fruit, pome fruit and grape production.
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Figure 23
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Within the constraints of suitable soil types
and climate, the availability of irrigation
water allows some agricultural activities to
be undertaken in areas where they would not
otherwise be possible because of low and/
or variable annual rainfall. Irrigation both
supplements annual rainfall and smooths
out seasonal and inter-seasonal variations
in rainfall. Irrigation boosts the value of
agricultural output by increasing crop yields
and, in some cases, quality.

In 2004-05, the agriculture sector accounted for
around 83% of consumptive water use in the
Murray–Darling Basin. Within the agriculture
sector, the major uses for water in 2005-06
were cotton, pastures for dairy cattle and other
livestock and rice (Table 15). A more detailed
look at agriculture and irrigation water use is
provided later in this chapter.

table 15: Water applied by enterprise type, Murray–Darling Basin, 2000–01 and 2005–06
Commodity

volume of water applieda
2000–01
2005–06
ML
ML

Cereals for grain & seedb

np

623,678

Hay production

np

648,762

Cotton

np

1,574,435

Rice

np

1,251,881

Other broadacre crops

np

117,654

Fruit and nuts

np

412,653

Grapes

np

514,819

Vegetables

np

152,002

Nurseries, cut flowers & turf

np

12,166

Dairy production

np

1,028,430

Meat cattle

np

554,402

Sheep & other livestockc

np

439,364

10,040,000d

7,369,806

Total Murray–Darling Basin

Source: ABS, Experimental Estimates of the Gross Value of Irrigated Agricultural Production, 2000–01
to 2006–07, 2009a
Footnotes: np not published a. irrigation water only — excludes stock drinking water, dairy shed washdown
and piggery washdown water. b. excludes rice. c. includes sheep, domesticated buffalo and goats but excludes
pigs, poultry and eggs. d. The 2000–01 figure is an experimental estimate only. Only the irrigated area of each
commodity was directly collected from the census or survey.

The Murray and Murrumbidgee Yield regions
account for around 58% of total average
annual surface water diversions in the Basin
(CSIRO 2008 – see appendix A of the CSIRO
report). The Goulburn–Broken accounts for
a further 10% of surface water diversions.
The Ovens, Wimmera, Eastern Mount Lofty
Ranges, Moonie, Warrego and Paroo regions
each use less than around 1% of average
annual surface water diversions.
Irrigation water in the Murray–Darling Basin
is sourced from both surface water and
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groundwater. Surface water may be selfextracted from a primary source (including
rivers, streams, farm dams and so on) or
obtained through a regulated system of weirs,
canals, channels etc. Although the majority
of irrigation water comes from surface water
some regions have greater dependence on
groundwater. Regions where groundwater
constitutes a relatively higher proportion of
total water use include the Eastern Mount
Lofty Ranges, Namoi and Lachlan (CSIRO 2008
- see appendix D of the CSIRO report).
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Mining
Of the approximately 320 mines listed as
operating throughout Australia in early 2009,
only around 10 per cent were situated in the
Murray–Darling Basin (Geoscience Australia
2009). The locations of these mines are shown
in Map 5. Around half of all mines within the
Basin were mining metallic minerals (largely
gold and copper) with a further third mining
black coal.
The metallic mineral mines tended to be located
in western New South Wales (Barwon–Darling
region), central Victoria and the central-eastern
parts of the Basin. Coal mines were all situated
in the eastern parts of the Basin, namely the
Macquarie–Castlereagh, Condamine–Balonne
and Namoi regions. The relatively small number
of industrial mineral mines were scattered
widely throughout the Basin.
In terms of water use, the mining industry
consumed less than 1% of the total water
(around 20 GL) used for consumptive purposes
in the Basin in 2004–05. The majority of

water used for mining (80%) is sourced
from groundwater, while only 15% comes
from surface water and 5% from mains
infrastructure (CSIRO 2009).
Within the mining industry, at an Australiawide scale, the highest consumers of water
were the metal ore mines and coal mines
with 56% and 29% of total mining water
consumption, respectively (ABS 2006b).
While not a large industry at the Basin scale,
mining is sometimes highly economically
important at a small area scale. Historically,
many centres such as Broken Hill and Cobar
owe their existence to the presence of mining
operations. Decisions to expand or contract
mining operations are dependent largely on
the costs of extracting/processing mineral
or energy deposits and the prices of those
commodities. A decision to reduce output from
a mine (for example, due to declining mineral
prices) can be implemented relatively rapidly
resulting in flow-on impacts on dependent
towns and communities.
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MAP 5
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Manufacturing

At a Basin scale, a significant proportion of
total manufacturing employment is accounted
for by the food products industry, much of
which involves the processing of agricultural
commodities produced in the local or
neighbouring regions. Food manufacturing
businesses tend to be located in close
proximity to relevant agricultural production
areas because of transport cost-efficiencies
(that is, on a per unit basis, transport
costs are proportionally much higher for
raw commodities than for manufactured
food products).

Manufacturing industries consumed around the
same volume of water as the mining industry
in 2004–05, that is, less than 1% of total water
consumed in the Murray–Darling Basin.
Within the manufacturing sector, at an
Australia-wide scale, the food products
industry used the highest volume of
water, accounting for over a third of total
manufacturing water consumption (ABS
2006b). The next highest users of water were
the metal products industry (24%) and then the
wood and paper products industry (16%).

table16: employment in food manufacturing industries (a), by region, 2006
Region

Persons employed (no.)
Meat &
meat
products

Dairy
Fruit & Flour mill other food total food
products vegetable & cereal & beverage & beverage
products foods
products
products

Paroo

n.p.

n.p.

n.p.

n.p.

n.p.

n.p.

Warrego

163

0

0

0

16

179

2,564

116

60

83

781

3,604

Moonie

n.p.

n.p.

n.p.

n.p.

n.p.

n.p.

Border Rivers

470

15

15

3

157

660

Gwydir

101

0

12

0

71

184

Namoi

862

19

3

156

328

1,368

Macquarie–Castlereagh

720

22

415

127

947

2,231

15

0

0

0

22

37

417

0

148

167

352

1,084

1,871

242

295

451

1,118

3,977

Murray

759

1,275

822

420

1,796

5,072

Ovens

139

30

23

274

256

722

Goulburn–Broken

416

617

1,403

29

850

3,315

Campaspe

296

239

129

19

304

987

1,435

201

84

107

800

2,627

Wimmera

244

7

16

53

135

455

Eastern Mt Lofty Ranges

793

155

67

30

329

1,384

11,271

2,948

3,492

1,919

8,265

27,895

Condamine–Balonne

Barwon-Darling
Lachlan
Murrumbidgee

Loddon–Avoca

Total Murray–Darling Basin

Source: ABS, Census of Population and Housing, 2006
(a) Industries are categorised in accordance with the Australian and New Zealand Standard Industry
Classification 2006 (ANZSIC 2006)
n.p. not published as cell values are too small and are considered unreliable for general use
Footnote: A commonly used indicator of economic activity in the manufacturing sector—value of sales of goods
and services—is not available at a Basin or sustainable Yield region scale.
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Almost two-thirds of people employed in
the dairy products manufacturing and fruit
and vegetable processing industries were
located in the Murray and Goulburn–Broken
Yield regions — both large dairying and
fruit growing regions (Table 16). The meat
products sector accounts for over a third of
total employment in the food products industry
and reflects the wide dispersion of sheep and
cattle throughout the Basin.

Construction sector
While not a significant user of water the
construction industry is a significant
contributor to economic activity. The three
broad construction industry sectors are
residential building, non-residential building
and engineering (including electricity, roads
and mine infrastructure). Residential building
activity accounted for around half the value of

all construction activity in 2006–07. Basin and
region scale data are available for residential
and non-residential building activity but not for
engineering construction.
Of the approximately 13,450 residential
and non-residential dwellings approved for
construction in the Murray–Darling Basin in
2006–07 almost all were residential dwellings
(Table 17). Consequently, the majority of
building activity was centred in those regions
with larger urban centres.
While an important economic activity in itself,
investment in residential houses is highly
cyclical and sensitive to interest rates (BergerThomson & Ellis 2004). However, nation-wide
trends in housing activity may not always be
reflected at a small-scale level because of
locally specific economic issues.

table 17: number of residential dwelling units approved, sustainable Yield Regions, 2006–07
Residential dwellings approved
Private sector
Public sector
no.
no.
Warrego

7

3

1,336

19

214

0

Gwydir

71

19

Namoi

428

35

Macquarie–Castlereagh

872

48

46

20

340

3

Murrumbidgee

3,362

171

Murray

2,194

39

418

1

1,063

15

327

4

1,191

4

Wimmera

251

4

Eastern Mt Lofty Ranges

891

27

Moonie

n.p.

n.p.

Paroo

n.a.

n.a.

13,015

412

Condamine–Balonne
Border Rivers

Barwon–Darling
Lachlan

Ovens
Goulburn–Broken
Campaspe
Loddon–Avoca

Total Murray–Darling Basin

Source: ABS, Building Approvals, 2006–07; n.p. not published; n.a. not available
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Irrigated agriculture

total farms, an estimated 31%, or 18,634
farms, were irrigators in 2005–06 (Table
18). Beef cattle production was the most
widespread enterprise for irrigation farms,
while there were much smaller numbers of
businesses with specialised irrigation crops
such as cotton and rice.

number of agricultural businesses
In 2005–06, there were 61,033 agricultural
businesses in the Murray–Darling Basin, with
many of these businesses having a mix of
cropping and livestock enterprises. Of these

table 18: Irrigation areas and water use, by commodity, Murray–Darling Basin, 2005–06
number
of farm
businesses
irrigating
no.

Area under
pasture
or crop
‘000 ha

Cereals for grain & seeda

1,714

9,649

258

623,678

Hay production

4,159

893

200

648,762

638

303

247

1,574,435

1,055

102

102

1,251,881

490

1,028

38

117,654

Fruit and nuts

3,116

88

75

412,653

Grapes

4,845

114

106

514,819

Vegetables

1,062

36

32

152,002

426

4

2

12,166

Dairy production

3,170

918

220

1,028,430

Meat cattle

6,181

51,067

180

554,402

Sheep & other livestockb

3,422

49,819

177

439,364

18,634

83,725

1,654

7,369,806

Commodity group

Cotton
Rice
Other broadacre crops

Nurseries, cut flowers & turf

Total Murray–Darling Basin

Area
irrigated
‘000 ha

Water
applied
ML

Source: ABS, Agricultural Census, 2005–06
Footnotes: a. excludes rice. b. includes sheep, domesticated buffalo and goats but excludes pigs, poultry and eggs.

Land use and production
Agriculture is the major form of land use
within the Murray–Darling Basin, accounting
for around 84% of total land area. Irrigated
agriculture accounts for a relatively small
proportion of the total area used for
agriculture in the Basin, around 2% or 1.65
million hectares in 2005–06. However, the use
of land for agriculture and other purposes
undergoes constant change as farmers
and other land users adjust to changes in
economic, social and physical factors. For
example, the area of irrigated land in the
Murray–Darling Basin fell by around 9%
between 2000–01 and 2005–06 because of
reduced water availability (ABS 2008d; 2009a).
The extent to which individual activities rely
on irrigation water varies. Some enterprises,

such as rice and many horticultural crops,
rely entirely on the availability of irrigation
water. Other activities, such as cereal crops,
pastures and cotton, use irrigation water
when available but can also be grown under
dryland conditions. In 2005–06, the major
irrigated activities by land area were pasture
for livestock, cereals and cotton.

value of agricultural production
Gross value of irrigated agricultural
production (GVIAP) refers to the gross value
of agricultural production (GVAP) that are
produced with the assistance of irrigation.
In 2005–06, GVIAP was worth approximately
$5.5 billion (or 37%) of total GVAP in the Basin
(Table 19). The activities with the highest
GVIAP estimates were fruit and nuts, dairy
farming, cotton, grapes and vegetables.
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table 19: Gross value of production by agricultural commodity, Murray–Darling Basin
Commodity

Gross value of
agricultural
production

Gross value of
irrigated
agricultural
production

2000–01
$m

2005–06
$m

2000–01
%

2005–06
%

3,492

3,436

149

180

4

5

320

697

80

161

25

23

1,184

861

1,111

798

94

93

Rice

349

274

349

274

100

100

Other broadacre crops

722

np

np

np

np

np

Fruit and nuts

847

1,111

701

1,011

83

91

Grapes

874

777

785

721

90

93

Vegetables

603

602

468

555

78

92

Nurseries, cut flowers & turf

164

229

90

150

55

66

978

1,070

803

901

82

84

Cereals for grain & seeda
Hay production
Cotton

Dairy

productionc

Meat

cattlec

2000–01
$m

2005–06
$m

GvIAP as
proportion of
GvAP

2,030

2,789

383

593

19

21

livestockbc

1,734

1,742

125

143

7

8

Total Murray–Darling Basin

14,001

14,991

5,085

5,522

36

37

Sheep & other

Source: ABS, Experimental Estimates of the Gross Value of Irrigated Agricultural Production, 2000–01
to 2006–07
Footnotes: Figures are rounded-up. np not published. a. excludes rice. b. includes sheep, domesticated buffalo
and goats but excludes pigs, poultry and eggs. c. Estimates of GVIAP for livestock enterprises in particular, must
be used with caution. Refer to text for further details. np - not published

Although the area of land used for irrigated
agriculture fell between 2000-01 and 2005-06,
the GVIAP increased slightly. These results
provide some evidence that the agricultural
sector is responding to reduced water
availability, although further work is required
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to determine the extent to which the changes
in GVIAP are a result of changes in prices and
commodity production.
The degree to which irrigation water has been
used to produce a variety of commodities in the
Murray–Darling Basin is shown in Table 20.
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table 20: output value related to water volume, Murray–Darling Basin, 2005–06
Commodity

Ratio of GvIAP to volume of water applied
2005–06
$/ML

Cereals for grain & seeda

289

Hay production

247

Cotton

507

Rice

219

Other broadacre crops

np

Fruit and nuts

2,450

Grapes

1,400

Vegetables

3,648

Nurseries, cut flowers & turf

12,313
876

Dairy productionc

1,069

Meat cattlec
Sheep & other livestockbc

326

Total Murray–Darling Basin

749

Source: ABS, Agricultural Census, 2005–06
Footnotes: a. excludes rice. b. includes sheep, domesticated buffalo and goats but excludes pigs,
poultry and eggs. c. Estimates of GVIAP for livestock enterprises in particular, must be used with
caution. Refer to text for further details.
While estimates of GVIAP provide information
about irrigated activity in a region or industry,
it is important to recognise limitations to
their use. Extreme care must be taken when
attempting to use GVIAP figures to compare
different commodities (i.e. the gross value of
irrigated production should not be used as a
proxy for determining the highest value water
uses). Rather, it is a more effective tool for
measuring changes over time or comparing
regional differences in irrigated agricultural
production (ABS 2009a). Estimates of GVIAP
cannot be used to compare the net benefits
from using irrigation water in alternative uses
(e.g. in producing rice or vegetables). In this
case the relevant information would be the
net benefit (revenue less all costs) of using
an additional megalitre of irrigation water
in alternative uses. Estimates of GVIAP for
livestock enterprises in particular, must be
used with caution, because in this case the
irrigation is not simply applied directly to the
commodity, rather it is applied to a pasture or
crop which is then eaten by the animal from
which the commodity is derived (e.g. meat,

milk). Refer to ABS (2009a) for a more detailed
explanation on GVIAP estimate limitations.
Production of irrigated commodities also
varies through time in response to a number of
factors such as commodity prices, input costs,
water availability, traded water prices and so
on. Irrigation water is one of many inputs used
by irrigators to produce agricultural crops or
pastures. For some agricultural enterprises,
particularly rice, water is critically important
(i.e. no rice is commercially grown in the
Murray–Darling Basin based on just rainfall).
For enterprises such as cotton and broadacre
crops, a lack of irrigation water may reduce
but not prevent production (i.e. with adequate
rainfall these crops are also grown on a
dryland basis).
Irrigators can respond to reduced irrigation
water availability in a number of ways. For
example, by increasing water productivity
through more efficient use of available water
supplies or increasing water availability by
accessing alternative water sources (including
through water trading). Some irrigators may
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Production trends for major irrigated
commodities

also elect to reduce irrigated crop areas, grow
crops on a dryland basis, or purchase water on
a temporary basis.

In this section, recent trends in production are
provided for rice, cotton and wine grapes. From
a peak in 2000–01, the area planted to rice
has declined, largely as a result of increased
water scarcity (Figure 24). By 2007–08, the area
planted to rice had declined to around 2,000
hectares, the smallest area planted since the
industry began in the early 1920s.

Water trading has become an important
management option for irrigators in a climate
of reduced water availability. Water trading
is the transfer of water access entitlements
(permanent trade) or seasonal water
allocations (temporary trade) between willing
buyers and sellers. The water market has
grown considerably in the past decade as a
consequence of both institutional reforms to
facilitate trade and increasing scarcity of water.

Sustained periods of relatively low water
availability contributed to reduced Australian
cotton production throughout the 2000s,
particularly in 2007–08 when total Australian
cotton plantings declined to their lowest level
since 1982–83 (Figure 25).

Generally, water will be purchased by those
irrigators able to produce agricultural outputs
for which the benefits of using purchased
water outweigh the market costs of acquiring
that water. Conversely, water will be made
available for sale by those irrigators for which
the benefits of using additional water are less
than the water market price. These latter
irrigators will find it more profitable to sell
water and reduce irrigated production.

Wine grape production in the Murray–Darling
Basin has trended slightly upwards since 2001
as new plantings have progressively reached
bearing age (Figure 26). Grape prices were
a significant factor in both the fall in wine
grape production in 2007 and the subsequent
improvement in production in 2008.

Figure 24
Recent trends in rice production, Australia
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Figure 25
Recent trends in cotton production, Australia
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Figure 26
Recent trends in wine grape production, Murray-Darling Basin
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By region
A summary of irrigation related variables for
each Yield region is shown in Figure 27. The
Murray region is the largest in the Basin in
terms of agricultural land area, irrigation farm
numbers, water applied and total GVIAP. The
Murrumbidgee is also an important region,
particularly in terms of irrigation land area and
water use. While having large areas of crops
and pasture, regions such as the Macquarie–
Castlereagh and Condamine–Balonne are
relatively less important as irrigation regions.
Agricultural enterprises are situated in regions
with a climate conducive to producing that
commodity. Sheep and beef cattle are adapted
to a very broad range of agro-climatic zones
and are run in all Yield regions of the Murray–
Darling Basin, albeit at varying stocking rates
(Figure 28). Cereal crops, particularly wheat,
are also widely grown throughout the Basin.

Summer crops such as sorghum and cotton,
are mainly grown in the northern regions of
the Basin. Grapes and almonds are mostly
grown in the Murray region (particularly the
Riverland in South Australia and Sunraysia
in Victoria). The Murray region is also an
important citrus growing region as is the
Murrumbidgee. Pome fruits generally require
cold winters and while grown in a number
of cool climate locations throughout the
Basin, the bulk of production comes from the
Goulburn–Broken region in Victoria. Vegetable
crops are grown widely throughout the Basin
although there tends to be specialisation
in individual vegetable types in particular
regions. Dairy production is centred in the
Murray and Goulburn–Broken regions.

Figure 27
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Figure 28

Farm performance

and 2007–08 (Table 21). In both years, much
of the Basin, particularly the southern parts,
experienced a continuation of the dry seasonal
conditions that have persisted since around
2002. As a consequence of prolonged drought,
the volume of water held in many major
storages was at record lows and irrigation
allocations were also at historic lows.

Information on the financial performance
of irrigators at a farm level provides an
important tool for monitoring changes in
irrigation industries. Detailed estimates of
farm performance for irrigators in the Murray–
Darling Basin are only available for 2006–07

Table 21: Farm performance estimates by industry, Murray–Darling Basin, 2006–07 and 2007–08

		
Average per farm

Dairy farms
irrigated
2006–07
2007–08

Broadacre farms
irrigated
2006–07 2007–08

						

Area operated

ha

229

260

Dairy cattle

no.

257

254

Area set up for irrigation ha

109

125

89

62

110

Area actually irrigated

Horticulture farms
irrigated
2006–07 2007–08

ha

1,106

1,962

90

125

1

0

14

1

201

371

29

46

99

27

30

Irrigation water used

ML

336

177

275

232

126

125

Farm cash income

$

58,330

91,380

73,480

92,470

51,080

69,050

Farm business profit

$

–26,710

–8,180

–17,850

–20,200

950

8,160

Rate of return

%

0.3

1.5

0.6

1.2

1.5

2.0

Equity ratio

%

83

81

87

83

85

83

Source: ABARE, Surveys of irrigation farms in the Murray–Darling Basin, 2006–07 and 2007–08,
(Ashton et al. 2008; 2009)
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On average, horticulture producers operated
the smallest farm areas while broadacre farms
operated the largest farm areas in the Basin.
Reflecting average farm sizes, broadacre
farms irrigated the largest average area and
horticulture farms irrigated the smallest area.

However, in terms of area set up for irrigation as
a proportion of total area operated, dairy farms
reported the highest average of around 50 per
cent. Broadacre farms irrigated around 20% of
total area operated.

Figure 29
Area irrigated as proportion of area set-up for irrigation
100

Percent

80
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Dairy
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Horticulture

Farm type
Source: ABARE, Survey of irrigation farms in the Murray–Darling Basin, 2006–07 and
2007-08

For each industry group the areas actually
irrigated as a proportion of total area setup for irrigation, declined between 2006–07
and 2007–08 (Figure 29). The proportional
decline for all farms types was around
30%. Horticulture farms still irrigated the
largest proportion of their total area set-up
for irrigation (65% in 2007-08). Dairy farms
irrigated around 50% and broadacre farms
irrigated around 25% of their areas.
In terms of financial performance, horticulture
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2006-07
2007-08

farms in the Basin outperformed the other
two groups in both years with respect to farm
business profit (a measure of the returns from
farming after allowance has been made for
co-operator and family labour, depreciation
and changes in the value of trading stocks) and
rate of return on capital (defined as profit at
full equity divided by total capital). Dairy farm
performance in these two measures improved
from 2006–07 to 2007–08 (largely because of
higher farm gate milk prices) while returns for
broadacre farms declined.
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Tourism
People value many aspects of the Murray–
Darling Basin towns, environment and its
waterways as a place to visit and enjoy whether
they be local residents or visitors from outside
the Basin. Within the Basin there are a number
of World Heritage sites and Ramsar wetlands
that have been identified for their particular
environmental value. A Directory of Important
Australian Wetlands (Commonwealth of
Australia, 2001) has been produced, listing
thousands of sites around Australia, and 48
wetlands are listed as being in the “Murray–
Darling depression”. These sites are likely to be
used as tourism destinations.
In addition to these sites, people visit the
many historic towns or resorts throughout
the Basin, or may simply take a holiday in
one of the many camp grounds, caravan
parks or other locations around the Basin.
These tourism and recreation activities
contribute to the local economy in terms of
direct expenditure by visitors (e.g. venue entry
fees, guided tours, accommodation, travel,
souvenirs, food, etc.), which constitute the
“market value” of tourism. There are also
social and wellbeing benefits of recreation
and tourism, such as: physical recreation
(as exercise); education that may accompany
tourist activities; and general wellbeing that
may accrue from leisure time associated with
tourism or recreation activities. These may be
expressed as “non-market values” that people
derive from the environmental assets in the
Basin and include both the use values (such as
recreational use) and non-use values, such as
being assured that these assets are accessible
and will be available for future generations
(also termed bequeath values).
Census data has been used here to assess
the size of the tourism industry in regions
across the Basin, by investigating the level of
employment for Local Government Areas in this
industry. Tourism Research Australia provides
regional tourism profiles for Local Government
Areas (LGA) across Australia. Hence, LGA
regions have been used for this analysis so the
findings can then be related back to the TRA
data, as well as to local Council information,
which often include tourism related information
and guides for visitors.
In 2006, of the 137 LGA’s and 3 unincorporated

areas covering the Murray–Darling Basin,
there were 98 which had over 20% of their
employed population working in tourism
related industries. This includes a range of
industry classes which have been categorised
as being related to tourism in the ABS Tourism
Satellite Account (ABS, 2009c, cat. no. 5249.0),
such as Accommodation; Other road services,
Take away food retailing, Other retail trade;
Pubs, clubs, taverns and bars, and Other
entertainment services. For this analysis,
the categories included match those used
for the Tourism Satellite Account except that
Education and Manufacturing classes, such as
food manufacturing, have been omitted (given
our separate analyses of these industries in
this report).
In 2006, among the top LGAs in the Basin,
with over 30% of employed persons working
in a tourism related industry, several were in
or around the highlands of eastern Victoria,
which include the Alpine resorts. The
“unincorporated” area of Victoria is made up
primarily of the Alpine resorts at Falls Creek,
Mount Baw Baw, Mount Hotham, Mount Buller
and Lake Mountain and while it had only 531
residents in 2006, 66% of employed persons
were in the tourism industry. This region is
close to the Alpine LGA, which had 32.4% of
its employed residents working in a tourism
related industry. Similarly the adjacent LGA of
Mansfield to the south west, which is closer
to Melbourne, had 34.3% of its workers in
tourism in 2006.
At the northern end of the Basin, the
Goondiwindi LGA in Queensland also had over
30% of its working population employed in
tourism, as did Broken Hill, at the edge of the
Basin in western NSW. Another four LGAs had
around 29% of their workers in tourism related
industries, including: Murray; Roma; East
Gippsland and Deniliquin.
For each LGA, Tourism Research Australia
produces regional tourism profiles for Local
Government Areas, which include data on
visitors and visitor expenditure from their
National Visitor Survey. So, for example in
Goondiwindi, there were estimated to be
128,000 domestic overnight visitors annually
(on average) in the three years prior to June
2007, and they spent approximately $19 million
in total in the region. The average stay for
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these visitors was 1.9 days. For the Alpine
LGA, there had been 315,000 annual visitors on
average, staying an average of 3.2 nights, and
spending a total of $125 million in the region.
The tourism industry is therefore important
to the local economy for many regions of
the Basin. In addition to the market value of
tourism generated by direct expenditure of
visitors, the environment has a non-market
value related to its use for tourism and
recreation. While there are few estimates of
the non-market portion of the values people
hold for assets in the Basin, a recent study
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estimated the non-market value of two sites
in the Murray–Darling Basin — the Barmah
Forest, and the Coorong are much larger than
the market values. The study estimated only
use values. Total values, or the sum of market
and non-market use values would be much
larger again. The study estimated that in 2006
the Barmah Forest was worth a total annual
non-market use value of around $13 million,
at $529 per adult visitor, and the Coorong
estimate was around $57 million or $503 per
adult visitor (Dyack et al, 2007).
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5. eConoMIC WeLLBeInG

Economic wellbeing is a broad concept
which is aimed at describing how ‘well off’
individuals are in terms of their economic
resources – including income and wealth. This
is fundamentally linked to their employment,
and the earning capacity of individuals, which
is in turn related to educational qualifications
and skill levels.
This chapter will cover labour force
participation, unemployment, education
qualifications, income and wealth – all of
which are factors that are important to overall
economic wellbeing. In addition, given the
significance of the Agriculture industry as a
major consumer of water in the Basin, the
economic wellbeing of farmers is discussed in
more detail.

Labour force participation
In 2006, 64.7% of the Basin population aged
15 years or over (921,424 people) were in paid
employment or looking for work, and this
figure is termed the ‘labour force participation

rate’. This was very similar to the labour force
participation rate for the rest of Australia
(64.6%). However, within the Basin there
was some regional variation in labour force
participation.
The labour force participation rate of inner
regional areas of the Basin was 63.0% which
was slightly higher than the rate for equivalent
inner regional areas for the rest of Australia,
at 60.2%. The labour force participation
rate for Canberra was very high, at 73.2%,
compared to 65.3% for all the other major
cities of Australia combined.
Between 2001 and 2006 the proportion of the
Basin population working increased overall,
while unemployment rates dropped (Figure
30). This trend was consistent in most areas
of the Basin, except for the very remote areas,
where labour force participation dropped.
This is most likely related to the more marked
ageing of the population in very remote areas,
compounded by population decline.

Figure 30
Unemployment and Labour Force Participation, by Remoteness Area,
Murray-Darling Basin, 2001 and 2006
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Age of the Labour Force

Murray–Darling Basin had a higher proportion
of older workers aged 55 years or over, with
161,941 employed persons in this age group,
representing 17.6% of employed persons in the
Basin. By comparison, the rest of Australia had
12.7% of its workers aged 55 or over.

At the Australia level, the majority of the labour
force (67.6%) was aged between 25 years
and 54 years, and this was also true for the
Murray–Darling Basin, with 65.5% of employed
persons in this age group in 2006. However, the

Figure 31
Employed persons aged 55 years or over, 2006
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The proportion of older workers was higher in
the outer regional and more remote regions of
the Basin, and this trend was quite marked in
the Basin, unlike the rest of regional Australia
(Figure 31). Youth (15-24 year olds) made up
16.3% of employed persons in the Basin in 2006,

and this was close to the figure for the rest of
Australia (16.7%). However, there were more
young workers in the major cities and inner
regional areas (Figure 32), and once again, this
pattern is more marked for the Basin, compared
with the rest of Australia.

Figure 32
Employed persons aged 15-24 years, 2006
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young workers aged 15-24 years (19.2% and
The age profile of employed persons varies
17.8% respectively). Similarly, Loddon-Avoca
across the Yield regions and appears related
The age profile of employed persons varies across the Yield regions, which appears
(which includes Bendigo), the Murray region
to the remoteness of the region (Figure 33).
related to the remoteness of the region (Figure
33). The Condamine-Balonne in
includes Albury-Wodonga
Mildura),
The
Condamine-Balonne
in
Queensland
Queensland (which includes Toowoomba) and(which
the Murrumbidgee
in NSW and
(which
and
the
Macquarie-Castlereagh
region
(which
(which
includes
Toowoomba)
and
the
includes Canberra) had relatively high proportions of young workers aged 15-24 years
includes
Bathurst),
each
had
relatively
high
Murrumbidgee
in
NSW
(which
includes
(19.2% and 17.8% respectively). Similarly, Loddon-Avoca (which includes Bendigo), the
proportions
of younger
at about 16%.
Canberra)
had relatively
proportions
of
Murray
region
(which high
includes
Albury-Wodonga
and Mildura),
and workers,
the Macquarie-

Castlereagh region (which includes Bathurst), each had relatively high proportions of
younger workers, at about 16%.

Figure 33

Figure 33
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Hours of work
In 2006, 80.1% of employed males in the Basin
and 49.4% of employed females worked fulltime (35 hours or more per week). This was
about the same as proportions of full-time
males (79.0%) and full-time females (50.6%)
for the rest of Australia. There were higher
proportions of females working full-time in
remote (51.8%) and very remote (60.5%) areas
of the Basin.
In the week before the 2006 Census a higher
proportion of employed persons in the Basin

worked long hours, compared to the rest of
Australia. Overall, 28.0% of males and 10.2%
of females in the Basin had worked more than
49 hours in the week before the 2006 census.
This compared to 25.4% of males and 8.9% of
females for the rest of Australia. The number
of people working long hours was much higher
in regional and remote areas across Australia
(see Figure 34). However, greater proportions
of Basin workers were putting in long hours in
outer regional, remote and very remote areas
(for both males and females).

Figure 34
Proportion working more than 49 hours in the week before Census, 2006
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Unemployment
Official unemployment rates can be obtained
from the ABS Labour Force Survey at national
and state or territory levels. However, the
Census of population and housing can be used
to provide unemployment rate estimates for the
Murray-Darling Basin and Yield regions.
The Australian unemployment rate in August
2006 as derived from the Census was 5.2%
and this was slightly higher than the “official
unemployment rate” of 4.7% provided from
the Labour Force Survey for that month (ABS
2009b, p. 141). This section provides regional
comparisons and analysis of change over time
using Census unemployment rates.

Outer Regional

Remote

Very Remote

The unemployment rate for the Basin as a
whole was 5.0% in 2006, which was close to
the Australian total of 5.2% unemployment at
that time. Following the Australia-wide trend
unemployment rates had declined across the
Basin between 2001 and 2006 (Table 22). In
2001 the unemployment rate for the Basin had
been 6.5%, while for all Australia it had been
higher, at 7.4%. The period from 2001 to 2006
was a time of relatively good economic growth
for Australia, and this is reflected in declining
unemployment rates.
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table 22: Labour Force status (a) by Remoteness Area, 2001 and 2006,
Murray–Darling Basin
2001

2006

Unemployment total
rate
labour
force

Unemployment
rate

total
labour
force

Percentage
point
change in
unemployment

(%)

(‘000)

(%)

(‘000)

(no.)

Canberra

5.1

185.4

3.3

201.2

-1.7

Inner Regional Australia

7.1

452.9

5.5

499.1

-1.7

Outer Regional Australia

6.5

238.8

5.5

241.7

-1.0

Remote Australia

6.0

27.5

5.3

24.5

-0.7

Very Remote Australia

6.4

5.6

4.7

3.9

-1.6

Total Murray–Darling Basin

6.5

910.2

5.0

970.4

-1.5

Major Cities of Australia

7.0

5891.8

5.1

6514.7

-1.9

Inner Regional Australia

8.9

1253.2

6.0

1285.1

-2.9

Outer Regional Australia

8.4

638.3

5.2

636.4

-3.2

Remote Australia

5.8

122.6

3.8

118.6

-2.1

Very Remote Australia

4.7

65.3

4.8

64.4

0.1

Total Other Australia

7.4

7972.1

5.2

8619.9

-2.2

Australia

7.4

8959.3

5.2

9608.0

-2.1

Murray–Darling Basin

Other Australia

(a) applicable to persons 15 years and over. Source: ABS 2006 Census of Population and Housing

Within the Murray–Darling Basin, Canberra
had the lowest unemployment rate at 3.3% in
2006, while inner regional and outer regional
areas of the Basin had a higher unemployment
rate at 5.5% in 2006.
Unemployment rates for youth (15-24 year
olds) are consistently higher across Australia,
at 10.2% in 2006. This trend is also prevalent
in the Basin, where youth unemployment was
also 10.2%. However, the youth unemployment
rate was relatively low in Canberra (7.5%).
In very remote areas of the Basin, the youth
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unemployment rate was also relatively low,
at 8.3%. For the remaining Basin areas, youth
unemployment was just over 11%.
Unemployment rates were much higher for
Indigenous Australians in the Basin, at 20.1%
in 2006, compared to the non-Indigenous
population (4.7%) (Figure 35). There was a
wider gap in unemployment rates in the Basin,
compared to the rest of Australia, where the
unemployment rate for Indigenous Australians
was 14.7%, compared to 5.1% for nonIndigenous persons.
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Figure 35
Unemployment rate (a), by Indigenous Status,
Murray-Darling Basin, 2006
25

% unemployed (a)

20
15
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5
0
Canberra

Inner Regional

Outer Regional

Non Indigenous

Remote Australia

Very Remote

Indigenous

(a) unemployment rate is the percent of the total labour force (those employed and unemployed) aged 15 years or over who were not
working and were looking for work in the week before the Census, 2006. Source: ABS Census of population and housing, 2006

There was a large difference in unemployment
rates across the Sustainable Yield Regions,
ranging in 2006 from only 1.8% in Moonie – a
small region in southern Queensland – up
to 8.0% in the more remote Barwon-Darling
region in western NSW (Figure 36). There are
quite different circumstances in these regions
that are likely to underpin this variation in
unemployment rates.
In theory, those areas experiencing population
decline may also be experiencing labour
shortages and hence there may be more
employment options for those that remain in the
region. This would only apply where the number
of jobs remains steady in spite of population
decline. The Yield regions of Warrego, Moonie
and Wimmera had showed population decline
between 2001 and 2006, but they maintained

relatively low unemployment rates.
The remote Yield region of Barwon-Darling
in western NSW showed the highest level of
population decline between 2001 and 2006,
and also the highest unemployment rate,
at 8.0% in 2006. Gwydir, in north east NSW
also showed both population decline and a
relatively high unemployment rate (6.4% in
2006), compared to other regions. However,
the unemployment rate in Gwydir had
improved quite dramatically since 2001, when
it was 8.8%.
Relatively high unemployment rates (over 6%
in 2006) were also evident in Namoi, LoddonAvoca and Border Rivers, and each of these
regions had less than 3% population growth
over the period 2001-2006.
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Figure 36
Unemployment Rate, Sustainable Yield Region, 2001 and 2006
Moonie
Murrumbidgee
Warrego
Ovens
Condamine-Balonne
Campaspe
Wimmera
Eastern Mt Lofty Ranges
Murray

2006
2001

Goulburn-Broken
Macquarie-Castlereagh
Lachlan
Gwydir
Border Rivers
Loddon-Avoca
Namoi
Barwon-Darling
0.0

2.0

4.0

6.0

8.0

10.0

(%)

(a) unemployment rate is the percent of the total labour force (those employed and unemployed) aged 15 years or over who were not working
and were looking for work in the week before each Census. Source: ABS Census of population and housing, 2001 and 2006

Education qualifications
With the exception of Canberra, the Basin adult
population (aged 20 years or over) had lower
proportions of qualified persons, compared
to the rest of Australia. Excluding Canberra,
52.6% of the Basin adult population (621,028
persons aged 20 or over) were without a higher
qualification (apart from school education), and
this figure was 45.3% for the rest of Australia in
2006. Within the Basin the proportion of adults
without non-school qualifications varied from a
low of 37.3% in Canberra up to 59.8% in remote
and very remote areas (Figure 37). There were
another 189,567 people in the Basin (13.1%) who
did not state their educational qualifications, or
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who did not describe their qualifications well
enough for this to be coded accurately.
For Indigenous Australians outside of
Canberra, a high proportion of adults aged
20 or over (63.5% or 20,236 persons) had no
qualifications past the school level, and the
figure was only a little lower for Indigenous
Australians in Canberra (55.1%). There were
also large numbers of Indigenous Australians
without qualifications in the rest of Australia
(61.3% or 122,610 Indigenous Australians).
Another 6,039 Indigenous Australians in the
Basin (17.6%) did not state whether they
had any educational qualifications or did not
describe them adequately.
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% of persons aged 20 years or over (a)

Figure 37
Persons without qualifications (a), Murray-Darling
Basin, by Indigenous status and Remoteness, 2006
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For those that had qualifications, the level of
qualification achieved varied across different
regions of the Basin, as shown in Figure 38.
Canberra had more people with Bachelor and

Remote

Very Remote

Total MurrayDarling Basin

Non-Indigenous

Postgraduate Degrees, whereas other regions
of the Basin were more likely to have people
with Certificates.

Figure 38
Level of highest educational attainment, by
remoteness, Murray–Darling Basin, 2006

% of persons aged 20 years or over (a)

25
20
15
10
5
0

Post graduate degree
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Advanced diploma and
Diploma

Remote

Certificate
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(a) Total includes persons who did not state their level of highest educational attainment, or their qualifications were inadequately described.
Source: ABS Census of population and housing, 2006
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People with higher education levels have been
shown to be more likely to gain employment
and achieve higher incomes (Vinson, 2008;
ABS, 2009b, cat. no. 2070.0, p. 181). Education
qualifications may also help people to adapt
to change, providing greater ability to move
around in the job market.

Occupation
At the Australia level, Professionals were the

largest occupation group in 2006 (1.7 million
or 20% of all employed people) and this was
also the fastest growing occupation between
1996 and 2006 (ABS, 2009b, cat. no. 2070.0,
p. 146). Within the Basin, Professionals were
the largest occupation group in Canberra,
comprising 28.6% of employed persons, while
for the rest of the Basin 14.4% of employed
persons were professionals and this varied by
remoteness (Figure 39).

Figure 39
Major occupation groupings (a), by Remoteness, Murray-Darling Basin, 2006

Very Remote
Managers
Remote

Professionals
Technicians and Trades Workers

Outer Regional

Community and Personal Service Workers
Clerical and Administrative Workers

Inner Regional

Sales Workers
Machinery Operators And Drivers

Canberra

Labourers
0%

20%

40%

60%

Percent of employed persons

80%

100%

Format

(a) Classified according to the Australian and New Zealand Classification of Occupations, 2006. Source: ABS Census of population and housing, 2006

In 2006, excluding Canberra, the largest
occupation group for the Basin were the
133,900 Managers, being 18.7% of employed
persons, followed by 105,400 Labourers (14.7%
of employed persons).
Across the Yield regions, Warrego in
Queensland, Barwon-Darling in remote west
NSW, and Border Rivers on the Queensland
and NSW eastern border, had around a quarter
of their workforce employed as Labourers or
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Machine operators (Figure 40).
The regions of Paroo and Moonie, both have
small populations and a high proportion of
Managers relative to other occupations. Due to
their small population both regions have few
towns within them to provide services, hence
there are likely to be more people managing
businesses in these regions (such as farms),
relative to the very small number of other
service workers.
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Figure 40

Major occupation groupings (a), by Sustainable Yield Region, 2006
Warrego
Barwon-Darling
Border Rivers
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(a) categorised according to the Australian and New Zealand Classification of Occupations, 2006 (b) Murrumbidgee excludes Canberra. Source: ABS Census of population and housing,
2006

Farmers
Alston and Kent (2004) have identified that
the impacts of drought can include; erosion
of incomes from farm businesses, increased
rural poverty, increased workloads (both
on-farm and off-farm), the need to seek
alternative income, and health and welfare
issues. These impacts can contribute
to a decline in the number of farming
families especially when combined with the
departure of young people from smaller rural
communities, ageing populations and loss of
jobs (Alston 2004).
Water scarcity is most likely to have more
immediate and direct impacts on farmers and
farm managers, (henceforth referred to as
farmers). In 2006, there were 67,750 farmers

in the Basin, representing 38% of Australian
farmers (Table 23). This was a 7.4% decline
in the number of farmers in the Basin, from
73,140 in 2001.
However, similar declines in the number
of farmers have been experienced across
Australia over this period. The number of
farming families in Australia declined by 9%
from 112,800 in 2001 to 102,600 in 2006 (ABS,
2008a). This decline is reflected in employment
figures for the agriculture sector, where the
number of people employed in agriculture
declined by 16% between 2001 and 2006
(according to Census data).
More recent Australia level data is available,
showing that across the Agriculture, Fisheries
and Forestry Industry, in the 10 years to
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February 2009 employment fell by 14.9%
(62,700), equating with a decline of 1.6% per
annum. The Agriculture industry experienced
the largest declines in employment compared
to any other industry (DEEWR, 2009, p.4).
Given the consistency in declines in
employment across Australia, this may
represent a changing structure of the
Agriculture industry in Australia. Therefore,
changes in Agricultural employment in the
Basin may not be solely attributed to a local

issue in the Basin related to water scarcity.
There are many possible explanations for the
general decline in the number of farmers. One
of these could be that work in the Agriculture
industry demands longer hours than any
other occupation, and lower financial rewards.
During this period, there were larger declines
in the number of farmers in remote and very
remote areas of the Basin, where isolation
may compound other issues for farmers.

table 23: Population of Farmers and Farm Managers, 2001 and 2006
2001
(no.)

2006
(no.)

Change
(no.)

Change
(%)

Murray-Darling Basin
Canberra

207

165

-42

-20.3

Inner Regional

24,425

23,878

-547

-2.2

Outer Regional

39,897

36,509

-3,388

-8.5

Remote

7,213

5,990

-1,223

-17.0

Very Remote

1,398

1,208

-190

-13.6

73,140

67,750

-5,390

-7.4

Major Cities

10,853

11,846

993

9.1

Inner Regional

39,614

36,966

-2,648

-6.7

Outer Regional

47,511

42,904

-4,607

-9.7

Remote

14,023

12,544

-1,479

-10.5

4,936

4,743

-193

-3.9

Total Other Australia(f)

116,940

109,006

-7,934

-6.8

Australia (g)

194,842

176,866

-17,976

-9.2

Total Murray-Darling Basin
Other Australia

Very Remote

Source: ABS Census of population and housing, 2001 and 2006

In 2006, the vast majority of Basin farmers
(89.1%) worked in inner and outer regional
areas of the Basin. The greatest number of
farmers were resident in the Murray and
Murrumbidgee Yield regions in 2006, where
they represented about 10% of employed
persons in each region (excluding Canberra
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from the Murrumbidgee region). The much
smaller and more remote regions of Moonie,
Paroo, Gwydir, Barwon-Darling and Warrego
had fewer numbers of farmers, but they
made up a much higher proportion of the
employed persons in those regions, as shown
in Figure 41.
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Figure 41
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Across the Yield regions, most showed a
decline in the number of farmers between
2001 and 2006, but there was some variation
in the relative size of this decline (Table 24).
The Yield regions of Eastern Mount Lofty
Ranges in South Australia and Wimmera in
west of Victoria, as well as the Murray region

Total Farmers

% Farmers

each showed more than 10% decline in the
number of farmers. Each of these regions
are located at the western end of the Murray
River. Conversely, the Ovens region in east
Victoria is a smaller region near the start of
the Murray River, which showed an increase in
the number of farmers by 2.4%.
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table 24: Population of Farmers and Farm Managers, 2001 and 2006
2001

2006

Change

Change

(no.)

(no.)

(no.)

(%)

1,711

1,433

-278

-16.2

14,601

12,838

-1,763

-12.1

Wimmera

3,716

3,294

-422

-11.4

Condamine-Balonne

6,866

6,259

-607

-8.8

Loddon-Avoca

4,771

4,380

-391

-8.2

Barwon-Darling

1,308

1,204

-104

-8.0

Goulburn-Broken

6,083

5,613

-470

-7.7

Border Rivers

3,036

2,816

-220

-7.2

85

79

-6

-7.1

9,229

8,602

-627

-6.8

541

508

-33

-6.1

Campaspe

1,093

1,031

-62

-5.7

Lachlan

6,490

6,243

-247

-3.8

Gwydir

1,890

1,855

-35

-1.9

Namoi

3,760

3,699

-61

-1.6

Macquarie-Castlereagh

6,054

5,977

-77

-1.3

Ovens

1,491

1,491

0

0.0

415

428

13

3.1

73,140

67,750

-5,390

-7.4

Eastern Mt Lofty Ranges
Murray

Paroo
Murrumbidgee
Moonie

Warrego
total Murray-Darling Basin

Source: ABS Census of Population and Housing, 2001 and 2006

Age of farmers
The Agriculture industry has been found to
have the highest proportion of workers aged
over 45 years (56.8%) and over 65 years (15.2%)
compared to any other industry (DEEWR, 2009,
p.9). In 2006, 66.8% of Australian farmers were
aged over 45 years, and 18.1% were aged over
65 years. The age profile of farmers in the Basin
was very similar with 67.6% aged over 45 years,
and 18.6% over 65.
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Within the Basin, there were 12,603 farmers
aged 65 years or over in 2006, and this was
an increase of 10.9% from 2001 (Figure 42).
This increase in the number of older farmers
has occurred along with an overall decline in
the population of farmers. In the younger age
groups there were large declines, with a 22.1%
decline in farmers aged 25-34; and a 17.9%
decline in farmers aged 35-44.
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Figure 42
Farmers by Age, Murray-Darling Basin, 2001 and 2006
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Source: Census of population and housing, 2001 and 2006

Every Yield region showed an increase in
the proportion farmers aged over 65 years
between 2001 and 2006, and almost all showed
an increase in the proportion of farmers aged
55-64 years.
The Macquarie-Castlereagh region in NSW
showed the largest increase in numbers of
young farmers – up to a total of 201 young
farmers aged 15-24 years in 2006 – an
increase of 39.9%. The Murray region showed
the largest decline in young farmers in this
age group – dropping 31.9% to a total of 459
young farmers in 2006.

Hours of work of farmers
At the Australia level, recent analysis shows
that workers in the Agriculture, Forestry and

Fishing industry put in longer hours than any
other industry, working an average of 50.9
hours per week compared to an average of
41.3 hours per week for all other industries.
Agriculture industry workers were also more
likely to work full-time (71.5% work full-time)
(DEEWR, 2009, p 12).
In 2006, 68.5% of Australian full-time farmers
worked more than 49 hours in a week. For
the Basin, this figure was only slightly higher,
at 69.8%, and farmers generally tend to
work longer hours in more remote areas of
Australia (Figure 43). While the hours of work
of farmers in the Basin may be slightly higher,
the pattern of work appears consistent with
that of farmers across Australia.
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Figure 43
Full time farmers (a) working more than 49 hours in a week, 2006
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Source: ABS Census of population and housing, 2006

Lim-Applegate, Rodriguez & Olfert (2002) found
that operators and spouses with a tertiary
education are more likely to participate in offfarm work and vocational schooling increases the
labour participation rates of spouses. They also
found that spouse participation in off-farm work
seems to increase when there are lower levels
of other income and decrease when there are
preschool aged children living in the household.
Previous analysis of farming families across
Australia (ABS, 2008a) found that less than half
of all farming family couples (40%) had both
partners working as farmers. When the farmer
was male, a third (37%) of their spouses/
partners worked in an occupation other than
farming and 18% reported not working. When
the farmer was female, only 4.6% of their
spouses/partners reported an occupation other
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Remote

Murray-Darling Basin

Very Remote
Other Australia

than farming as their main form of employment
and 0.6% were not working.

Education qualifications of farmers
In 2006, 64.1% of Australian farmers had no
qualification apart from their schooling, and
similarly, 63.1% of farmers in the Basin had
no qualifications (Table 25). However, 13.7%
of farmers in the Basin had an Agricultural
or horticultural qualification, and this was
slightly higher than for farmers in other
areas of Australia, where 9.5% had an
agricultural qualification. There were another
4,400 farmers in the Basin, being 6.6% of all
Basin farmers, who did not state their level
of qualification, or this was inadequately
described.
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table 25: education Qualifications, Farmers and Farm Managers (a), 2006
Agriculture or
Horticulture
Qualification
(%)

Management
and Commerce
Qualification
(%)

Without
non-school
qualifications
(b)
(%)

total
number of
Farmers
(c)
(no.)

3.6

7.3

31.5

165

Inner Regional

13.6

4.0

62.1

23,878

Outer Regional

14.0

4.5

62.9

36,509

Remote

13.5

4.9

66.6

5,990

Very Remote

11.3

2.7

69.1

1,208

13.7

4.3

63.0

67,750

Major Cities

7.3

5.1

62.2

11,846

Inner Regional

9.7

4.3

62.2

36,966

Outer Regional

10.4

3.9

65.4

42,904

Remote

8.0

3.8

71.6

12,544

Very Remote

9.6

4.3

70.1

4,743

9.5

4.2

64.9

109,006

11.1

4.2

64.1

176,866

Murray-Darling Basin
Canberra

Total Murray-Darling Basin
Other Australia

Total Other Australia(f)
Australia

(a) Applicable to employed persons aged 15 years or over (b) Applies to persons who only have a school
education or no education attainment at all c) Total includes persons who did not state their level of
qualification, or their responses were inadequately described. Source: ABS Census of Population and
Housing, 2006

Income and wealth
Income and wealth are both important to
‘economic wellbeing’. Income can be used
to purchase goods and services, or saved
and invested to expand a person’s wealth.
Since both income and wealth can be used
to support consumption, economic wellbeing
depends on the presence of both types of
resources. It can therefore be misleading to
assess people’s relative economic wellbeing by
using any one of these concepts in isolation.
Wealth may be important for people who have
less reliable or fluctuating incomes. In the
context of the Murray–Darling Basin, wealth
can provide resources that people can draw
on in times when income may be reduced (e.g.
through a cash draw down arrangement on
a mortgage or other form of business debt –

which may apply to many farmers). Previous
analysis has found that “superannuation is
the most important financial asset held by
Australians, with only 7% of assets are held in
a liquid form that can readily be transformed
into cash in a crisis” (BITRE 2008, p.xix).

Income
Income should not be looked at in isolation
from other economic resources, such as
wealth. Studies have indicated that some
households in the lowest income decile have
expenditure levels comparable to households
with much higher income levels suggesting
that they have access to other economic
resources to support their consumption, such
as wealth (ABS, 2006c, cat. no. 6503.0). Low
or even negative incomes can result from
business or investment losses or start-ups.
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For the Basin population aged over 15 years
there were 92,600 people aged over 15 years
(6.6%) who earned nil or negative income in
2006.
The overall national economic prosperity
for most of the last decade is reflected in a
general growth of personal income during this
period. At the Australia level, in real terms,
average equivalised disposable household
income grew from $585 per week in 2003-04
up to $644 per week in 2005-06 – a growth of
10% over 2 years. Analysis has also found “no
significant change in income inequality from
the mid 1990s to 2005-06” (ABS, 2007a, cat.
no. 6523.0).
To obtain regional income data for the Basin,
Census data is the primary source of data used
here to analyse the characteristics of persons
earning low ($1-399 per week), middle ($400999 per week) or high (over $1,000 per week)
personal income in 2006.

In the Murray–Darling Basin, in 2006, 17.1%
of the population, or 249,435 people aged over
15 years earned a high income (over $1,000 a
week). There was a lower proportion of high
income earners in the Basin compared to the
rest of Australia, where 20.0% earned over
$1,000 a week. Of all the high income earners
in the Basin, 37.2% lived in Canberra.
After excluding Canberra, 13.1% of the Basin
population aged over 15 years were in the high
income group in 2006 (or 156,603 people), and
this was lower than the proportion of 16.0% for
the rest of regional Australia (excluding major
cities). Across Australia there were many
more Indigenous people with low incomes and
fewer with high incomes, compared to nonIndigenous persons (Figure 44). There were
slightly lower proportions of Indigenous people
in regional areas of the Basin on low incomes
(56.0%), compared to the rest of regional
Australia (60.2%).

Figure 44
Low, middle and high income earners (a),
regional Murray-Darling Basin and other Australia (b), 2006
70
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(a) Low income ($1-399 per week); Middle income ($400-999); High Income (over $1000)
(b) excludes Canberra from the Basin, and excludes major cities from other Australia
Source: ABS Census of population and housing, 2006
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Within the Basin, there was some variation
in the proportion of low, middle and high
income earners across the Sustainable Yield
Regions (Figure 45). The proportion of low

income earners varied from 37.9% in Moonie
(Queensland) up to 49.2% in the more remote
area of Paroo in south west of Queensland.

Figure 45
Low, Middle and High Income earners,
Sustainable Yield Region, 2006
Murrumbidgee (b)
Campaspe
Barwon-Darling
Macquarie-Castlereagh
Moonie
Gwydir
Condamine-Balonne
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Warrego
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Goulburn-Broken
Ovens
Eastern Mt Lofty Ranges
Lachlan
Wimmera
Paroo
Loddon-Avoca
Border Rivers
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(a) Low income ($1-399 per week); Middle income ($400-999); High Income (over $1000) (b) Murrumbidgee excludes Canberra.
Source: ABS Census of population and housing, 2006
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Changes in income over time
It is difficult to draw comparisons between
income data collected on the Census in 2006
and 2001, since this income data was collected
in broad ranges and different range values have
been used in each census. Some analysis of
change in income over time is possible using
taxation statistics, instead of Census data.
The ABS publishes annual estimates of income
using personal income tax data, sourced from
the Australian Taxation Office. A time series has
been provided for the period 2001-02 through
to 2004-05, and this has been compiled for the
Murray–Darling Basin, and Sustainable Yield

Regions. Information is available on the total
taxable income for a region, as well as for those
for whom their main source of income was
wage and salaries or their own unincorporated
businesses.
During the period 2001-02 to 2004-05, both the
average taxable income and the average annual
growth rate of average taxable income was
lower in the Basin, than in the rest of Australia.
In 2004-05 the average taxable income for the
Murray–Darling Basin was $41,279, compared
to $46,769 for all of Australia. Within the Basin,
the average income of ACT was highest at
$52,443 (Figure 46).

Figure 46
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Average Personal Income, Murray–Darling Basin States and
ACT(a), 2004-05

Average taxable income

$50,000
$40,000
$30,000
$20,000
$10,000
$New South Wales

Victoria

Queensland

Murray–Darling Basin

South Australia

Rest of State

Australian Capital
Territory

Source: Personal Income Tax data from the Australian Taxation Office, published by ABS in National Regional Profiles, (a) For each
Basin State the portion of the state in the Basin, and the rest of the State has been aggregated from Statistical Local Areas, and all of the
ACT is in the Basin
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The average taxable income of people in the
Murray–Darling Basin grew by an average
of 4.3% each year during 2001-02 to 200405 — Figure 47 shows the average annual
growth rates for this period. Over the same
four year period the average taxable income
of all Australians grew at a slightly higher
annual rate of 4.7%. There was variation in
growth rates across the States and Territories

of Australia, with Western Australia showing
the highest growth at 5.8% per year, followed
by Queensland (5.2%) and NT and ACT (both
5.1%). The regions of the Basin in Queensland
showed higher growth rates overall – which
reflect the overall higher growth rate for that
state. However, within each State the growth in
income over the period was consistently lower
for the Basin region.

Figure 47
Annual Growth in Average Personal Income, Murray-Darling
Basin States and ACT, 2001-02 to 2004-05

Average annual growth rate (%)
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Source: Personal Income Tax data from the Australian Taxation Office, published by ABS in National Regional Profiles, (a) For each
Basin State the portion of the state in the Basin, and the rest of the State, has been aggregated from Statistical Local Areas, and all of the
ACT is in the Basin
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Wage and salary income
Average wage and salary income was $37,282
for the Basin in 2004-05, which was lower than
the rest of Australia at $40,585. This is the
average wage and salary income for persons
whose main source of income was wages and
salaries. Australian wage and salary earners
earned just over $2,000, on average, from

other sources. For wage earners in the Basin,
their average income from wages and salaries
was consistently lower during the period 200102 to 2004-05 (Figure 48). The average annual
growth of average wage and salary income
was 4.4% for the Basin compared with 4.3%
for the rest of Australia. This pattern of growth
was similar across all the Yield regions.

Figure 48

Average income from own unincorporated business

Average Personal Income from Own unincorporated business (a),
Murray-Darling Basin (b), 2001-02 to 2003-04
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(a) includes average unincorporated business income where this was the main source of income (b) Data within each State has been aggregated from
Statistical Local Areas for that part of the State that is in the Basin. Source: Australian Taxation Office data published in the ABS National Regional
Profile
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Income from own unincorporated
businesses
Information on income from people whose
main source of income was their own
unincorporated business is available on a
consistent basis for 2001-02 to 2003-04.
For the Basin, the average income for these
business owners was $35,072 in 2003-04, of
which an average of $31,544 was generated
from their unincorporated businesses.
Unlike the steady growth in income for wage
and salary earners, the Basin showed some
declines in the average annual growth of own

unincorporated business income for the period
2001-02 to 2003-04, at a time when most of
the rest of Australia showed some growth in
own unincorporated business income. Overall
the average income from own unincorporated
businesses showed an average annual decline
of 4.0% in the Basin, from $34,210 in 2001-02
down to $31,544 in 2003-04 (Figure 49). The
rest of Australia showed an average annual
increase of 5.8% for the same period. Apart
from the ACT and Queensland, other State
areas of the Basin showed declines in average
own unincorporated business income of 7.9%
in Victoria, 5.6% in SA and 4.8% in NSW.

Figure 49

Average Personal income from Wages and Salaries (a),
Murray-Darling Basin (b), 2001-02 to 2004-05

Average income from wages and salaries
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(a) includes average wage and salary income where this was the main source of income (b) Data within each State has been
aggregated from Statistical Local Areas for that part of the State that is in the Basin. Source: Australian Taxation Office data
published in the ABS National Regional Profile
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Yield region incomes
In each year from 2001-02 to 2004-05, the
Yield Region with the lowest average taxable
income was Border Rivers; however, this
Region also experienced the highest average
annual growth rate of average taxable income

(Table 26). Murrumbidgee (which includes
Canberra) had the highest average taxable
income in each year from 2001-02 to 2004-05.
The annual growth rate for average taxable
income for the Yield regions ranged from 0.1%
for Wimmera to 6.2% for Moonie.

table 26: Average Personal Income, sustainable Yield Region, 2001-02 to 2004-05
Average
annual
growth
rate (%)

2001-02

2002-03

2003-04

2004-05

Moonie

n.p

n.p.

n.p.

n.p.

n.p.

Paroo

n.a.

n.a.

n.a.

n.a.

n.a.

Border Rivers

$31,338

$32,057

$33,647

$35,532

4.3

Wimmera

$35,659

$33,698

$35,342

$35,763

0.1

Loddon-Avoca

$32,615

$33,282

$34,709

$36,080

3.4

Warrego

$31,643

$32,077

$33,587

$36,123

4.5

Lachlan

$33,654

$34,344

$34,850

$36,615

2.9

Murray

$33,897

$34,790

$36,212

$37,481

3.4

Eastern Mt Lofty Ranges

$32,957

$34,260

$36,241

$37,502

4.4

Goulburn-Broken

$33,290

$34,094

$35,776

$37,538

4.1

Ovens

$33,296

$34,838

$36,334

$37,859

4.4

Campaspe

$34,008

$34,755

$36,450

$37,970

3.7

Condamine-Balonne

$33,013

$34,259

$36,589

$38,435

5.2

Namoi

$34,319

$35,376

$37,670

$39,467

4.8

Barwon-Darling

$35,193

$35,719

$38,103

$40,010

4.4

Gwydir

$35,983

$37,174

$37,594

$40,352

3.9

Macquarie-Castlereagh

$35,769

$36,879

$38,943

$40,584

4.3

Murrumbidgee

$42,149

$43,777

$45,985

$48,737

5.0

Total Murray-Darling Basin

$36,363

$37,504

$39,355

$41,279

4.3

Total Other Australia

$41,272

$42,841

$45,172

$47,372

4.7

Australia

$40,771

$42,307

$44,591

$46,769

4.7

(a) Data at the Sustainable Yield Region level are collated from data at the Statistical Local Area (SLA) level.
Paroo does not have a SLA allocated to it so data is not available (n.a.). Moonie has only one SLA allocated
to it and data is not published (n.p.). Source: Australian Taxation Office data published in the ABS National
Regional Profile
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than that of wage and salary earners in 200304. However, for Moonie in Queensland, Gwydir
in north east NSW, and Wimmera in mid
west Victoria, persons with own incorporated
businesses earned more on average than
wage and salary earners.

Across the Yield regions, there were
some differences in the average incomes
derived from wages and salaries and own
unincorporated businesses, where this was
a main source of income (Figure 50). In most
regions, average income for persons with their
own unincorporated businesses was lower

Figure 50
Average Personal Income by Source, Sustainable Yield Region
(a), 2003-04
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Gwydir
Namoi
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(a) Data has been aggregated to Yield regions from Statistical Local Areas (SLA). Paroo and Moonie are excluded as data is not
available (b) includes average income for the main source of income only (see explanatory notes), Source: Australian Taxation Office
data published in the ABS National Regional Profile

(a) Data has been aggregated to Yield regions from Statistical Local Areas (SLA). Paroo and Moonie
are excluded as data is not available (b) includes average income for the main source of income
only (see explanatory notes). Source: Australian Taxation Office data published in the ABS National
Regional Profile

SOCIO-ECONOMIC CONTEXT FOR THE MURRAY-DARLING BASIN DESCRIPTIVE REPORT

91

Murray–Darling Basin Authority

Farmer’s incomes and drought

could apply for government assistance.

During the period 2001-2006, there was
an increase in the agricultural areas of the
Basin that were declared to be experiencing
“Exceptional Circumstances”, due to the
drought. Farmers whose income was being
impacted by these Exceptional Circumstances

Figure 51 shows a time series of Exceptional
Circumstances (EC) areas in terms of the
proportion of agricultural land declared.
The trend in this figure shows clearly how
widespread the drought became from 2003
onward, with close to 80 per cent of agricultural
land EC declared.

Figure 51
Figure 51

Exceptional Circumstances
Exceptional Circumstances (EC) assistance is the Australian Government’s main mechanism
Exceptional Circumstances
for providing assistance to eligible agricultural producers and small business operators who
are experiencing a severe downturn in income due to a rare and severe climatic or other event.
Exceptional Circumstances (EC) assistance is the Australian Government's main
Exceptional Circumstances events are rare and severe events that are considered beyond the
mechanism for providing assistance to eligible agricultural producers and small business
scope of farmers’ to be expected to manage using responsible farm management practices.
operators who are experiencing a severe downturn in income due to a rare and severe
climatic
or other event. Exceptional Circumstances events are rare and severe events that
The event:
are considered beyond the scope of farmers' to be expected to manage using responsible
• must
be rare, thatpractices.
is one that occurs on average once in every 20 to 25 years, and on a
farm
management
significant scale in terms of the area and proportion of farm businesses affected;
• must
result in a rare and severe downturn in production over a prolonged period.
The
event:
§
must
rare, that
ismanaged
one that as
occurs
onfarmers’
averagenormal
once in
every
20 to 25 years,
and and
on
• cannot
bebe
planned
for or
part of
risk
management
strategies,
a significant scale in terms of the area and proportion of farm businesses affected;
• must be a discrete event that is not part of long-term structural adjustment processes or of
§
must result in a rare and severe downturn in production over a prolonged period.
normal fluctuations in commodity prices.
§
cannot be planned for or managed as part of farmers’ normal risk management
strategies, and
§
must be a discrete event that is not part of long-term structural adjustment processes
or of normal fluctuations in commodity prices.

At the Australia level, workers in the Agriculture, Forestry and Fishing industry earned
lower incomes relative to other Australians. In August 2008, the median weekly full-time
earnings for the Agriculture industry was $776, which was well below the median weekly
full-time earnings for all industries ($1000) (DEEWR, 2009).
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At the Australia level, workers in the
Agriculture, Forestry and Fishing industry
earned lower incomes relative to other
Australians. In August 2008, the median
weekly full-time earnings for the Agriculture
industry was $776, which was well below
the median weekly full-time earnings for all
industries ($1000) (DEEWR, 2009).

In 2006, slightly more Basin farmers had
lower incomes of less than $399 per week
(30.5% of Basin farmers) compared to 27.0% of
farmers in other parts of Australia (Figure 52).
There were also more Basin farmers earning
negative or nil income (8.5%) which equates to
5,500 farmers.

Figure 52
Income of Farmers and Farm managers, 2006
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Source: ABS Census of Population and Housing, 2006

While the income of farmers is low, farmers
and their families and households may have
other income they can draw on, through other
employment – generally termed “off-farm
employment”. Cary, Webb & Barr (2002)
identified that the decision to seek off-farm
employment is generally driven by low farm
incomes. Previous analysis has found that, in
2006, the median equivalised gross household
income for farming households ($605 per
week) was lower than the median for all
households ($649 per week). Thus, taking into
account all income sources, the overall income

levels are still lower (ABS, 2008a).
Figure 53 shows the difference in farmers
individual income across the Yield regions
in 2006. In relative terms, the farmers in the
region of Gwydir in Queensland and BarwonDarling in the more remote areas of western
NSW fared a little better in terms of individual
income, with more farmers earning high
incomes, and fewer earning low incomes.
There were more farmers with lower individual
incomes in the very small and remote region of
Paroo in west Queensland.
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Figure 53

Income of Farmers and Farm managers, 2006
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Wealth
Wealth is a net concept and measures the
extent to which the value of household assets
exceeds the value of their liabilities. In 2005-06
the mean value of Australian household assets
was $655,000, and the value of liabilities
was $92,000 – therefore the resulting mean
household net worth was $563,000 (ABS,
2007b). Average net worth had increased by
14% between 2003-04 and 2005-06, but the
increases were greater (18%) for households
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categorised as “high net worth” compared to
low net worth households (6%) and middle net
worth households (9%).
For most Australian households, the dwelling
in which they live is their main asset, with net
owner-occupied property assets contributing
44% of total net worth, in 2005-06. Balances
in superannuation funds were the largest
financial asset held by Australians, averaging
$85,000 per household in 2005-06.
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Regional data for the Basin is available on
home ownership from the Census for 2001 and
2006. For the regions of the Murray–Darling
Basin, excluding Canberra, a higher proportion
of private occupied dwellings were fully
owned (40.0%) relative to regions of the rest
of Australia (37.8%), and this was also higher

than for Canberra (30.1%) and all other major
cities (33.6%).
Thus, a higher proportion of people in regional
areas across Australia, and in the Basin, own
their homes and this proportion increases for
more remote areas (Figure 54).

Figure 54
Tenure type (a) by Remoteness Area (b), 2006
Murray-Darling Basin

(%)

Percent of occupied private dwellings

60
50
40
30
20
10
0

Canberra

Inner Regional
Fully owned

Outer Regional
Being purchased (c)

Remote

Very Remote

Rented (d)

(a) Excludes 'Visitor only' household, (b) Based on place of enumeration, (c) Comprises 'Being purchased' and 'Being purchased under a rent/buy scheme', (d) Comprises
'Rented' and 'Being occupied rent-free'; Source: ABS Census of Population and Housing, 2006

When considering the residential housing
stock in regional areas, property values in
regional and remote areas are generally lower
compared to capital cities (BITRE, 2008).
Lower values mean that it is easier for people
in regions to achieve full ownership, but their
net worth may be lower. Also, housing in
regional and remote areas may also be more
difficult to sell and are not so readily used as
liquid assets in a time of crisis.

may be held as assets by a business, rather
than by individuals. People may rent from a
business that owns the farm house in which
they live, and they may also hold wealth in that
property through ownership of the business.
In general, business owners (whether that be
farmers or any other kind of business) in more
remote areas are more likely to live ‘rent free’
compared to city dwellers, and those in inner
regional areas.

In 2006, dwellings in the more remote areas
of the Basin were more likely to be rented. In
remote and very remote areas of the Basin,
over 33% of occupied private dwellings were
being rented, and this compares to 30% for
Canberra and 26% for other regions of the
Basin. However, it is important to note that
regional properties, such as farmhouses,

For agricultural areas, significant wealth is
likely to be held in businesses and farms,
but there is limited data available to assess
this wealth. Regional estimates have been
produced by the Bureau of Infrastructure and
Transport and Regional Economics (BITRE),
and based on this data Johnson, Williams and
Frost (2008) concluded that
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There are two main types of region which
have high wealth combined with low incomes:
agriculturally based regions and sea change
communities. Based on income statistics
alone, these regions may be assessed as
disadvantaged, but households often have
substantial wealth holdings that can be used
to support consumption and maintain lifestyle.
(Johnson, Williams and Frost, 2008, p33).

BITRE have calculated regional estimates of
total wealth, based on the 2003-04 financial year.
Their analysis found that average household
wealth is much higher in the eight capital cities
($503,600 in 2003-04) compared to the rest of
Australia ($405,100), and that this was largely
attributable to higher owner-occupied property
assets, as well as other property assets and
superannuation assets (BITRE, 2008, p 73).
Conversely, the net value of unincorporated and
incorporated businesses is lowest in the major
cities ($25,900 in 2003-04) and highest in outer
regional and remote Australia ($80,300).

BITRE (2008) found that people in remote areas
tend to have a high level of other property (e.g.
investment properties) and these assets were
worth $25,000 more (on average) in 2003-04
compared to the average for other property in
Australia.
In 2003-04, the average net household worth was
estimated to be 15% lower in the Murray–Darling
Basin ($404,800 per household) than the rest
of Australia ($474,900 per household). The net
worth per household for each Yield region was
aggregated from data at the Statistical Local
Area (SLA) level. Paroo is excluded because it
did not have an SLA allocated to it (Figure 55).
The sustainable yield regions with the lowest net
household worth were Warrego ($323,500 per
household) and Condamine-Balonne ($336,200 per
household). The sustainable yield region with the
highest net household worth was Murrumbidgee
($468,500 per household) which includes
Canberra. The second highest was Lachlan with
net worth of $437,500 per household.

Figure 55
Net worth per household, Sustainable Yield Region, 2003-04
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Source: Bureau of Infrastructure, Transport and Regional Economics, Household Wealth Database, 2003-04 with ABS analysis
to aggregate Yield regions from Statistical Local Areas (SLAs). Excludes data from very remote SLAs, discrete Indigenous
community SLAs and SLAs with fewer than 500 households.
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6. CoMMUnItY WeLLBeInG

Communities in the Murray–Darling Basin
will need to adapt to an environment that
has less water, whether it be for agricultural
production or other uses. Environmental
policy and research has begun to develop the
concept of “adaptive capacity” of communities,
with the converse being “vulnerability”.
Adaptive capacity has been defined as “the
preconditions necessary to enable adaption,
including social and physical elements, and the
ability to mobilise these elements” (Nelson,
Adger and Brown, 2007).
Communities and individuals draw on a range
of resources to cope with change. This includes
a variety of economic, social and personal
resources such as:
• Economic resources – income and wealth
as defined earlier in this report
• Social capital – this represents the nonmonetary exchange of resources within
a community (local civic networks, social
networks, families and volunteers) (ABS,
2004c)
• Community service supports – such as
education, health and government support
services
• Human capital – such as knowhow, skill
and ability to innovate
This chapter will describe aspects of
communities in the Basin which relate to their
ability to stay economically viable, and to adapt
to change and sustain community wellbeing.
Firstly, a discussion of the Basin urban
centres and rural localities is provided with a
focus on their dependence on agriculture for
employment, and relative vulnerability in the
context of a declining agricultural industry.
Secondly, the existence of community support
services in regional areas is described, as
well as local government. Thirdly, the relative
advantage or disadvantage of communities
is discussed. Next, the informal social
support networks’ of volunteers and families
is described. Finally, a brief discussion is
provided in relation to culture (particularly

for Indigenous Australians) and recreation
and how this broadly relates to water and
community wellbeing.

Urban centres and localities
In 2006, over three quarters (77.7%) of the
Basin population lived in urban centres, small
towns or rural localities. Urban centres and
localities are important for local communities,
providing a range of basic services – retail,
health, education, recreation, and so on. They
are a place of work for many local people, as
well as a place to access services and meet
people. A description of the socio-economic
characteristics of these urban centres and
localities can help to provide an understanding
of the relative opportunities and vulnerabilities
of communities in the Basin.
In order to get a picture of the towns
and their predominant activity, analysis
of the residents of these urban centres
and localities was undertaken, which are
referred to as town residents in the text. The
industry of employment in towns, and other
characteristics have been analysed to get a
picture of the town itself. In doing so it must be
recognised that most towns exist in a complex
network of linkages to people and businesses
in rural areas outside the town, and in nearby
towns. Available data does not easily lend
itself to an analysis of these network linkages,
but it is important to keep this in mind when
interpreting the results presented here.
All urban centres and localities with a
population over 2,000 are presented in Map 6.
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MAP 6
Murray-Darling Basin and Sustainable Yield Regions
2006 Urban Centres, population size
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Industry of employment for town
residents
Throughout the Murray–Darling Basin there
are many urban centres and localities situated
in areas where agriculture is a significant
industry and provides employment for many
local residents. When the agriculture industry
reduces in size or becomes less profitable,
this in turn can impact on the local economy
and viability of urban centres and towns in
those areas.
A previous research study has found that “the
smaller the town, the more important was
farming expenditure to the town economy. In
1989, the estimated expenditure by farmers
in towns with 200-1000 people was almost

$12,000 per town resident, representing at
least a third of the economic activity in these
towns” (Garnaut, et al, 2001, p.54).
The ABS Census of population and housing
provides data on the employment of the
residents of urban centres and localities and
the industry in which they are employed. For
the Basin, a higher proportion of the employed
residents of smaller towns (8.6% or 5,179
people) and rural localities (11.1% or 4,444
people) worked in the Agriculture, forestry and
fishing industry in 2006 compared to larger
towns and urban centres (Figure 56). The
total number of town residents employed in
Agriculture declined from 34,989 in 2001 to
30,543 in 2006, and this decline was consistent
across urban centres and towns of all sizes.

Figure 56
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(a) defined by the Australian and New Zealand Standard Industry Classification, 1993 (b) excludes Canberra-Queanbeyan, Source: ABS Census of
population and housing, 2001 and 2006

Town residents in agriculture are likely to
travel elsewhere for work – probably to the
farms nearby. In 2006, the agricultural industry
provided employment for 30,543 people
that lived in urban centres and localities
throughout the Basin, with 42% of these
people living in towns of fewer than 5,000
people. Further, the smaller towns have shown
larger drops in the share of employment for

this industry between 2001 and 2006. Towns
with more diverse employment choices in or
near the town are more likely to sustain their
working population over time, particularly if
agricultural employment continues to decline.
Jobs in Government and Health and
community services showed the largest
increases with 43% and 22% increases
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in employment between 2001 and 2006
respectively. In 2006 Government services
employed 30,000 town residents outside
of Canberra, and Health and community

services employed 61,000 town residents
(also excluding Canberra). Education
services supplied another 41,000 jobs outside
Canberra, and had increased 13% from 2001.

Figure 57
Employed persons by Industry (a), Urban centres and localities (b), MurrayDarling Basin
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(a) Industries are grouped according to the Australian and New Zealand Standard Industry Classification, 1993 (b)
employed persons who are residents of urban centres and localities in the Basin, excluding Canberra-Queanbeyan (c)
Other includes Mining, and Electricity, gas and water supply, Source: ABS census of population and housing, 2001 and 2006

Across the Basin, the retail services industry
is the largest employer of residents in urban
centres and localities of all sizes, with 85,802
town residents employed in the retail industry
in 2006 (excluding Canberra-Queanbeyan)
(Figure 57). This represented 17.4% of town
resident employment across the Basin. For
smaller communities, if farming income were
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to change, this could also impact on local
retail activity. Retail employment of town
residents showed an increase in the number
of employees, by 7.6%. However, there was
little change in the overall proportion of the
workforce employed in retail, with smaller
towns showed a slight decline (Figure 58).
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Figure 58
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Employment in the manufacturing industry is
also significant for residents of urban centres
and localities. Across the Basin, 36% of the
manufacturing industry employment for town
residents was in Food, beverage and tobacco
manufacturing in 2006 (henceforth referred

to as food manufacturing). The proportion of
food manufacturing employment for residents
of smaller towns is slightly higher – at 43% compared to large and medium sized urban
centres (37% and 38% respectively) (Figure 59).
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Figure 59
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(a) defined by the Australian and New Zealand Standard Industry Classification , 1993 (b) includes employment of residents
in urban centres and localities (c) excludes Canberra-Queanbeyan, Source: ABS Census of population and housing, 2006

For smaller towns in the Basin, agriculture
and food manufacturing together made up a
larger share of their local employment, but
this has declined between 2001 and 2006. The
284 smallest towns and rural localities, each
with fewer than 2000 people, were analysed
separately, and it was found that these town
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residents were employed in quite a diverse
range of industries (Figure 60). It appears that
some small town residents have found jobs
in other sectors. Employment of small town
residents in Health and community services
has grown over the period 2001-2006, as has
employment in Government administration.
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Figure 60
Employed persons by Industry (a), Small towns and rural localities
(b),
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(a) Industries are grouped according to the Australian and New Zealand Standard Industry
Classification, 1993 (b) includes urban centres or localities with 100-999 people in 2006 (c)
Other includes Mining, and Electricity, gas and water supply. Source: ABS census of population

In 2006, there were some individual towns
that had a relatively high proportion of town
residents employed in Agriculture, forestry and
fishing (agriculture) or in Food, beverage and
tobacco manufacturing (food manufacturing).
Of the largest urban centres (with more than
10,000 people in 2006), Griffith in the Yield
region of the Murrumbidgee in NSW had 21.6%
of its town residents employed in agriculture

or food manufacturing. Murray Bridge in the
Eastern Mount Lofty Ranges region of South
Australia had 18.9% of its residents employed
in one of these industries.
Of the medium sized towns (with 5000 – 9999
population in 2006), Corowa (on the Murray
River, NSW), Cobram (on the Murray River,
Victoria) and Leeton (located in an agricultural
irrigation region near the Murrumbidgee River,
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south of Griffith) each had more than 20% of
their employed persons working in agriculture
or food manufacturing. For the small urban
centres (of 2000-4999 population in 2006),
Renmark (on the Murray River in South
Australia), Loxton (also near the Murray in
South Australia), Rochester (on the Campaspe
River, Victoria), Tatura (west of the Goulburn
River, in an area of irrigated agriculture
near Shepparton in Victoria), Red Cliffs (on
the Murray River just south of Mildura in
Victoria), Oakey (north west of Toowoomba in
Queensland) and Robinvale (on the Murray
River in Victoria), all had more than 20% of
their employed persons working in agriculture
or food manufacturing. Amongst the small
towns and rural localities with less than
2000 people, there were 25 towns with more
than 30% of their employed persons working
in agriculture or food manufacturing, and
another 9 small towns and 61 rural localities
where between 20-30% of town residents
worked in agriculture or food manufacturing
in 2006.

Figure 61

Service centres linking people
Many people living throughout the Basin travel
in order to access services, social networks
and employment. People living in small urban
centres, small towns or rural areas may need
to travel further, or more often, to access work
or particular services. The ability to travel to
access work and services is vital for regional
living. Increasingly, however, communications
technology improves the ability of regional
populations to access a range of services,
and perhaps even work, from their
home. Therefore, in adapting to changing
circumstances, Internet access is important
for people in regional communities.

Internet access
Slightly fewer households in the Murray–
Darling Basin had access to the Internet
at home compared to regions of the rest
of Australia. Overall, in 2006, 57.1% of the
Basin households had access to the Internet,
compared to 63.7% for the rest of Australia.
The proportion of households with Internet
access was higher in capital cities, and this
proportion progressively reduces as we move
to more remote areas (Figure 61).

Dwellings with Internet access at home, 2006
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Source: ABS Census of population and housing, 2006
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and market information. For the Basin as
a whole, 68.3% of farmer households had
access to the Internet at home in 2006, and
this was higher in very remote areas, where
76.3% had access.

Households with at least one child aged under
15 years were more likely to have Internet
access. In 2006, the proportion of Basin
households with children that had access to
the Internet ranged from 86.4% in Canberra to
58.4% in very remote areas, and is 75.5% for
all Basin households.

As shown in Figure 62, Indigenous Australian
households are less likely to have access to
the Internet, compared to non-Indigenous
households.

Similarly, internet access is important for
farmers, who need access to timely technical

Percent of occupied dwellings

Figure 62

100
90
80
70
60
50
40
30
20
10
0

Dwellings with Internet access at home, for households with selected characteristics,
Murray-Darling Basin, 2006

Canberra

Inner Regional

Outer Regional

Remote

Non-Indigenous Household

Indigenous Household (a)

Farmer households (b)

Household with children (c)

Very Remote
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Journey to work
The ABS census of population provides data
on the place of work for employed persons, as
well as their usual residence. Place of work
data is available for Statistical Local Areas
(SLAs), which often follow Local Government
Areas. For this analysis Yield regions have
been approximated by aggregating SLAs (refer
Explanatory note 1).
In 2006, there were about 922,000 employed
persons who usually reside in the Murray–

Darling Basin, and about 121,000 (13.1%)
of these worked outside the Basin. Another
29,000 people worked in the Basin, but lived
outside it, and for around 1,200 Basin workers
their usual address was unknown.
For most Yield regions, between 73% and 86%
of employed persons both lived and worked
within the region in 2006 (figure 63). However,
people living in regions where there are few
major urban centres may need to travel
outside those regions for work.
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Figure 63
Employed persons place of work, Sustainable Yield Regions (a), 2006
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(a) Yield regions have been aggregated from Statistical Local Areas in order to provide data on both the Yield region that is the Place of work for usual residents, as well as the YIeld region that is the
place of usual residence. Source: ABS Census of population and housing, 2006

For example, Campaspe in Victoria is quite
a narrow geographic region with few major
urban centres (apart from Echuca). The
neighbouring region to the west is LoddonAvoca (which includes Bendigo) and this is
the place of work for about 3,000 Campaspe
residents (5% of employed persons).
Furthermore, the southern most tip of the
Campaspe region is only 66km from the
centre of Melbourne along the Calder freeway,
and this is a likely destination for at least
some of the estimated 1,900 Campaspe
residents who worked outside the Basin. The
Goulburn-Broken region is also reasonably
close to Melbourne (with a 80km road trip
from Seymour to the outskirts of Melbourne,
for example, or about 30km from Kilmore),
and this may account for some of the 13,800
Goulburn-Broken residents who worked
outside the Basin.
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The Yield region of the Eastern Mount
Lofty Ranges in South Australia had a high
proportion of people working outside the Basin
(40.6% or around 11,600 people), and it is
likely that many of these would be travelling to
nearby Adelaide for work.
This analysis provides some indication of the
way in which each region is interconnected, at
least through employment locations. It is very
likely that within each of these regions there
is also a complex network of interconnection
between the rural communities, small
towns and larger urban centres. The ability
of residents to move around for work is
an important factor in adapting to change.
However, travel time and cost is also
potentially a major issue for these working
populations.
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Community services
Community services include a wide range of
potential services that may be provided in the
urban centres and towns throughout the Basin.
In this section, the focus is on health, education,
and local government services. The services
available for the Basin population are described
as far as possible with available data.

Health services
In 2006, 10.6% of employed persons in the
Murray–Darling Basin worked in Health care
and social assistance, which is similar to the

proportion for the rest of Australia (10.8%).
However, there was considerable variation
in the proportion of health workers across
the Yield regions, ranging from over 13.7%
in Wimmera (in mid west Victoria) and Ovens
(in eastern Victoria) to less than 5% in the
regions of Moonie and Paroo in Queensland,
each of which have very small populations with
few towns (Figure 64). Note that these data
represent the number of health workers in
these areas, and not necessarily the location
of health services, since health workers may
travel to other locations to work.

Figure 64
Persons employed in Education and Training (a),
Sustainable Yield Regions, 2006
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The supply of primary care practitioners (or
general medical practitioners) and nurses
across regional Australia has been found to be
“evenly distributed” per person when analysing
broad remoteness regions (Australian Institute
of Health and Welfare (AIHW), 2008). More
specifically, the Australian Institute of Health
and Welfare (AIHW) report that,
“In 2005, an estimated 100 FTE primary care
practitioners were employed per 100,000
population in Major Cities, 88 in Inner Regional,
84 in Outer Regional and 92 in Remote/Very
Remote regions. Similarly, nursing supply was
evenly distributed across regions, ranging from
1,177 FTE nurses per 100,000 population in
Very Remote areas to 1,074 in Major Cities.”

However, the AIHW also report “a lower
number of specialists practising in more
remote areas” and that “the supply of dentists
varied across regions, from 59 per 100,000

population in major cities to 20 in remote and
very remote regions” (AIHW, 2008, p.20).
Even in those areas where the number of
medical practitioners per person is roughly
equivalent to major cities, the ability to access
these health services will be more difficult in
regional areas because people may need to
travel large distances to access care.
Most large urban centres throughout the
Basin provide at least some basic hospital
services. The Victorian Department of Human
Services provides maps showing hospital
locations, with about 45 public hospitals
located in or near the Murray–Darling Basin
in Victoria, and another 11 private hospitals.
The AIHW report that the number of hospital
beds available per person in regional areas is
higher than in major cities. Figure 65 shows
the hospital beds per person for those states
that cover the Murray–Darling Basin.

Figure 65
Hospital beds per person, Murray-Darling Basin States, 2007-08
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Source: Australian Institute of Health and Welfare, Hospital Statistics, 2007-08
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education services
The provision of school education to children
is compulsory in Australia, and government
policy aims to ensure that equitable services
are available to children in regions relative to
children in the cities. While costs and quality
of education services may vary to some extent
regionally (and within cities) government policy
aims to provide all children with opportunity
to access primary and secondary schooling no
matter where they live.
Overall, 8.1% of employed persons in the

Murray–Darling Basin were employed in
Education and training services, slightly higher
than 7.8% for the rest of Australia. Regions with
the highest proportion of Education and training
services workers were the remote regions of
Paroo and Barwon-Darling (Figure 66). The
regions of Macquarie-Castlereagh (which
includes Bathurst and the main campus of
Charles Sturt University in NSW) and Campaspe
(parts of which are within reach of Shepparton,
Bendigo or Melbourne where some education
workers may travel to work) also have high
proportions of education workers.

Figure 66
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Relative to school education, the supply of postschool and tertiary education services is more
variable across regional Australia. While there
are many regional universities and university
campuses in regional areas, these are located
in the larger urban centres. For example,
Charles Sturt University has campuses in
Bathurst, Wagga Wagga and Albury-Wodonga,
but also has outreach services in Dubbo,
Goulburn and Broken Hill. Similarly, La
Trobe University has campuses in Bendigo,
Albury-Wodonga, Mildura, and Shepparton.
The University of Southern Queensland has
a campus at Toowoomba. This means that
young people will travel to these centres for
study, even though home based study using the
Internet is increasingly becoming feasible for
many areas of study, and distance education is
now offered by most universities.
A recent national study of education pathways
for young people in Australia’s regions found
that, as might be expected, many young people
left regional areas for tertiary study in larger
urban centres.
Among young people in the 1995 Year 9 LSAY*
cohort who had been living in non-metropolitan
areas in 1997 (when 16 years of age), 26 per
cent were living in a metropolitan area in 2004,
with 36 per cent having experienced at least
one year in a major city during 1998–2004.
For many of the young people who did leave
their non-metropolitan areas, that move
was associated with participation in postcompulsory education, and more frequently
university study. (Hillman and Rothman,
2007, p.iv, *LSAY is the Longitudinal Survey of
Adolescence and Youth utilised for this study).
As analysed in Chapter 1, there were large
declines in the population of young people
across the smaller urban centres and towns of
the Basin between 2001 and 2006, while some
larger urban centres experienced increases in
younger working aged people.
Hillman and Rothman also noted that there
were many other reasons why young people
would move to large urban centres, which
relate to lifestyle choice and “the opportunity
for young people to assert their independence,
meet new people and have experiences that
are not available in their local communities.”
This highlights a positive trend for young
people in gaining tertiary qualifications,
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employment and social benefits. However, the
research to date suggests that most of these
young people stay in large urban centres and
do not necessarily return to the regions to
work or apply their skills (although some do).
Although there was ‘return migration’, the
level was not nearly equal to the number of
young people who had moved to the cities.
Approximately 30 per cent of young people
who had relocated from a non-metropolitan
area to a major city in the years following
secondary school went on to experience a
further move back to a non-metropolitan area
within the observed time period (Hillman and
Rothman, 2007, p iv).
Therefore smaller towns and rural areas with
declining youth populations may be likely to
struggle in future to find young workers for
local business or industry growth. In regional
areas where economic growth could occur
this may be hampered by shortages in skilled
labour supply.

Local Government
In 2006, there were 137 Local Government
Areas within the Basin, including 69 Councils
in NSW, 30 in Victoria, 27 in Queensland,
and 11 in South Australia. The Australian
Capital Territory has a territory government
but no local government. In 2006, the largest
Councils in the Basin were Greater Bendigo
in Victoria with a population of 96,543 people,
followed by Toowoomba in Queensland, with
96,159 people.
The size of a local government area influences
the financial resources of a Council and may
therefore impact on a Council’s ability to
address environmental issues and/or support
its local community with relevant services. So,
for example, smaller councils are unable to
pool as much resource from their ratepayer
base and may not be so well placed to provide
community services for their populations.
Price Waterhouse Coopers (2006) found that
“Rural remote and rural agricultural areas
have more pronounced viability problems.
These councils typically appear to have
relatively larger scope for internal reforms;
but they often battle against lack of scale, so
most require extra funding for the renewal of
community infrastructure.”
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Relative to other States, Victoria has fewer
small council jurisdictions, which is likely to
be due, at least in part, to its higher population
density overall. In 2006, Victoria had nine
Councils with less than 10,000 people which,
together, comprised less than one third of
the Councils in the Victorian Basin region and
around 8% of the Victorian Basin population.
By comparison, NSW had 43 Councils with
less than 10,000 people, being 62% of all the
Councils in the NSW Basin region, and around
27% of the NSW Basin population. Similarly,
Queensland and South Australia had a higher
proportion of small councils with less than
10,000 people compared to Victoria.

Relative socio-economic advantage
and disadvantage
There is considerable debate about the
concept of socio-economic disadvantage
and how to define and measure it (Scutella,
Wilkins and Horn, 2009; Saunders, Naido and
Griffiths, 2007). In simple terms, however,
there is general agreement that a combination
of social and economic factors (such as
unemployment, low levels of education, or
relative social isolation), taken together,

can result in more limited opportunities and
a reduced quality of life for some people.
More recently this has been termed “social
exclusion” in government policy.
When analysing socio-economic data to assess
disadvantage or social exclusion, decisions
need to be made about which data items are
relevant to analyse and these decisions are
often predicated on available data.
Vinson (2008) recently provided an analysis of
disadvantage within each State and Territory of
Australia utilising census data in combination
with other data available from within State
and Territory jurisdictions (such as psychiatric
hospital admissions, domestic violence, and
early school leavers). Within each State and
Territory, areas with the greatest disadvantage
were ranked, and some areas were identified
as most disadvantaged. Within the most
disadvantaged areas were several regions
in the Basin States as listed in Table 27. The
analysis undertaken by Vinson used different
geographic areas (such as Local Government
Areas, or Postcode areas). Table 27 presents
the main urban centre or town within the region
identified as disadvantaged by Vinson (2008).
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table 27: selected disadvantaged Postcode Areas with the Murray-Darling Basin
vinson (2008)
Postcode area

Yield region
Most Disadvantaged

Lightening Ridge

Barwon-Darling

Brewarrina

Barwon-Darling

Wilcannia

Barwon-Darling

Armatree

Barwon-Darling

Boggabilla

Border Rivers

Tingha

Gwydir

Koorawatha

Lachlan

Korong Vale

Loddon-Avoca

Nyah West

Loddon-Avoca

Menindee

Murray

Berriwillock

Wimmera

Ultima

Wimmera
neXt Most Disadvantaged

Heathcote

Campaspe

Thornton

Goulburn-Broken

Nyah

Loddon-Avoca

Daylesford

Loddon-Avoca

Marong

Loddon-Avoca

Koondrook

Murray

Tallangatta Valley

Murray

Minyip

Wimmera

Jeparit

Wimmera

Massey

Wimmera

Walgett

Barwon-Darling

Collarenebri

Barwon-Darling

Bingara

Gwydir

Dareton

Murray

Bundarbo

Murrumbidgee

Barraba

Namoi

Gwabegar

Namoi

Many of these urban centres or localities
have very high Indigenous populations (e.g.
Lightening Ridge, Brewarrina, Wilcannia,
Tingha and Collarenebri), and all were in
NSW and Victoria. As mentioned earlier in
this report, there is strong evidence that the
Indigenous population of Australia experience
much higher levels of disadvantage than
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non-Indigenous Australians (Productivity
Commission, 2009).
The Vinson (2008) report also undertook
further analysis, casting a wider net to look
at vulnerability to disadvantage, and thereby
identifying a longer list of disadvantaged
locations. In this second analysis, there
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were some locations identified in SA and
Queensland that were in the Basin. The
Coorong Statistical Local Area (SLA) and
the SLA which includes Murray Bridge were
identified as disadvantaged within South
Australia, as was the Statistical Local Area in
which Cunnamulla is located in Queensland.
The ABS provides a range of four standard
indexes of socio-economic disadvantage
that can be easily extracted from the Census
2006. The analysis undertaken here uses the
index of relative socio-economic disadvantage
and advantage. This index does not include
Indigenous status as a variable in calculating
the index, and therefore Indigenous status can

be separately analysed and taken into account.
Every Statistical Local Area (SLA) in Australia
has been ranked according to its relative level
of advantage and disadvantage. There were 12
SLAs within the Murray–Darling Basin area
that fell into the bottom decile for Australia,
and were therefore the most disadvantaged
areas (as shown in Table 28).
Almost all of the SLAs in Canberra were in
the top three deciles, with the exception of
Symonston (bottom decile 1), Oaks Estate
(decile 2) and Charnwood (decile 6). After
excluding Canberra, there were another nine
SLAs in the Murray–Darling Basin that were in
one of the top three deciles for Australia.

table 28: Index of Relative socio-economic Advantage and Disadvantage
Murray–Darling Basin statistical Local Areas in the lowest decile for Australia
sLA
Unincorp. Riverland

state

Yield Region

SA

Murray

Brewarrina (A)

NSW

Condamine-Balonne

Central Darling (A)

NSW

Barwon-Darling

C. Goldfields (S) – M’borough

Vic

Loddon-Avoca

Symonston

ACT

Murrumbidgee

Walgett (A)

NSW

Barwon-Darling

Loddon (S) – South
Gr. Bendigo (C) - Eaglehawk
Tara (S)
Murray Bridge (RC)
Coonamble (A)
C. Goldfields (S) Bal

Vic

Loddon-Avoca

Vic

Loddon-Avoca

QLD
SA
NSW
Vic

Moonie
Eastern Mt Lofty Ranges
Barwon-Darling
Loddon-Avoca

Murray–Darling Basin statistical Local Areas (a) in the top three deciles for Australia
sLA

state

Yield Region

Toowoomba (C) – South-East

QLD

Condamine-Balonne

Remainder of ACT

ACT

Murrumbidgee

Jondaryan (S) - Pt A

QLD

Condamine-Balonne

Queanbeyan (C)

NSW

Murrumbidgee

Yass Valley (A)

NSW

Murrumbidgee

Gr. Bendigo (C) - S’saye
Mount Buller Alpine Resort

Vic
Vic

Campaspe
Goulburn-Broken

Crow’s Nest (S) - Pt A

QLD

Condamine-Balonne

Palerang (A) - Pt A

NSW

Murrumbidgee

(a) excludes Canberra, since most of Canberra is in the top three deciles

SOCIO-ECONOMIC CONTEXT FOR THE MURRAY-DARLING BASIN DESCRIPTIVE REPORT

113

Murray–Darling Basin Authority

Map 7 shows the relative advantage and
disadvantage of Statistical Local Areas (SLAs)
using quintiles that rank each of these SLAs
(from top 20% through to bottom 20%). The

results generally show that areas with greater
advantage concentrate around major urban
centres, such as Canberra, Albury-Wodonga,
Dubbo, Wagga Wagga and Bathurst.

MAP 7
Murray-Darling Basin and Sustainable Yield Regions
SEIFA Index of Advantage and Disadvantage, 2006 Statistical Local Areas
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Social networks

voluntary work

Previous research has found that “individuals
who live in rural areas and small towns display
very high levels of community involvement”
compared to people living in larger urban
centres (BITRE, 2005). This finding relates
primarily to local volunteering and informal
social networks (such as the extent to which
neighbours help each other out).

Across Australia, the proportion of the
population who volunteered at least once in a
12 month period increased from 24% in 1995
to 32% in 2000 and 35% in 2006. This increase
occurred for both men and women across most
age groups. However, while the total hours
contributed by all volunteers increased, the
amount of time given by each volunteer declined
between 1995 and 2006, from 74 median annual
hours per person down to 56 hours per person
(ABS, 2008b, cat. no. 4102.0).

It is important to distinguish this from
other types of participation in more formal
organisations, since other research has found
that there is no evidence that rural and remote
residents were more likely to participate in
formal groups and organisations (Stone and
Hughes, 2001). The research points to lower
levels of trust in institutions and formal
organisations among small town residents and
people in more remote areas. Other research
highlights a lack of trust as a barrier to local
civic participation in a study of small towns of
regional Victoria (Cox, 2003).
There are a range of social networks that
people may draw on for support and general
quality of life – including volunteers, local
community organisations, friends and family.
This section provides a discussion of the social
networks that exist through volunteering, and
through families as carers of people in need
of assistance.

The proportion of the population volunteering
at least once in a 12 month period was higher
in regional areas (38.1%) than in capital cities
(32.0%). It was also found that in 2006, the rate
of regular participation in voluntary work was
higher outside capital cities (23%) than in capital
cities (19%) (ABS, 2008b).
Sports and physical recreation organisations
had the largest number of volunteers, receiving
help from 1.7 million persons, accounting
for over half of all volunteers. Education and
training organisations had the second largest
number of volunteers with 1.4 million, while
Welfare and community and Religious were the
only other organisation types to have over one
million volunteers (ABS, 2006a, cat. no. 4441.0).
In 2006, the Census of population and housing
asked a question about voluntary work. In the
Murray–Darling Basin, 26.4% of persons aged
15 years or over volunteered, which was higher
than the rate for the rest of Australia (19.1%).
People in regional and more remote areas of the
Basin were more likely to volunteer at least once
in a 12 month period (see Figure 67)
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Figure 67

Percent of population aged over 15 years who were volunteers

Volunteers, Australia, 2006
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Source: ABS Census of population and housing, 2006
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There was some variation in the volunteer
rate across the Sustainable Yield Regions in
the Basin (Figure 68). Moonie in mid south
Queensland and Wimmera in mid west Victoria
had the highest proportion of volunteers

(over 35%). However, there was not a great
deal of variation in the volunteer rate for the
remaining Yield regions, which varied between
about 24% and 31%.

Figure 68
Volunteers, Sustainable Yield Regions, Murray-Darling Basin, 2006
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Families and carers
In the Murray–Darling Basin, there were
531,898 family households in 2006, 43.2%
of which were couple families with children
and 15.3% were single parent families. These
proportions are very similar to the rest of

Australia, which had 45.5% couple families
with children and 15.8% single parent families.
There was slight regional variation in family
composition, with fewer inner regional and
outer regional areas having fewer Couple
families with children and slightly more Couple
families without children (Figure 69).

Figure 69
Family composition (a), Murray-Darling Basin, 2006

Percent of family households
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Very Remote
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(a) applicable to families in family households, Source: ABS Census of population and housing
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There was some variation in family
composition across the Sustainable Yield
Regions, with Moonie in Queensland and
Murrumbidgee in southern NSW each having
relatively high proportions of couple families

with children (more than 45%). The more
remote region of Barwon-Darling in western
NSW had a relatively high proportion of single
parents (19.8%) (Figure 70).

Figure 70

Family composition (a), Sustainable Yield Regions, 2006
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(a) applies to family households, Source: ABS Census of population and housing, 2006
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In addition to caring for children, many
households and families care for persons with
disabilities, long term illness, or problems
related to old age. While there are a larger
proportion of people needing assistance in the
older age groups, there are also people of all
ages with a range of disabilities or long term
illnesses. In 2006, 11.8% of persons aged over
15 years in the Murray–Darling Basin provided

assistance to a person with a disability, long
term illness or problems related to old age
in the two weeks prior to census. This group
are referred to as ‘carers’ for the rest of
this discussion. This was very similar to the
proportion of carers for the rest of Australia
(11.2%). However, in outer regional areas of
the Basin, the proportion of carers was slightly
higher (12.4%) – Figure 71.

Percent of persons aged 15 years or over

Figure 71

Population providing unpaid assistance for a person with
a disability (a), 2006
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(a) applies to persons who provided unpaid assistance to a person with a disability in the two weeks prior to census in 2006, Source: ABS
Census of population and housing
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Most of the Sustainable Yield Regions had
between 11% and 14% of the population aged
over 15 years being carers who provided
assistance to those with a disability, long term
illness or problem related to age (Figure 72).
The only exception to this was the small and
very remote region of Warrego in Queensland

where there were fewer carers (9.5%). The
proportion of the population who were in
need of assistance because of a profound
core disability ranged from 2.6% in Moonie
in Queensland, up to 5.9% in the region of
Border Rivers (which crosses the NSW and
Queensland border).

Figure 72

Persons providing unpaid assistance (a) to persons with
a disability and need for assistance (b), Sustainable Yield
Regions, 2006
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months or more), or old age. Source: ABS Census of population and housing, 2006
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Water for culture and recreation
Many cultural and recreation activities in the
Murray–Darling Basin rely on water even
though they do not necessarily consume it.
People enjoy recreational activities, such
as boating, fishing and swimming along the
Basin water ways. Local people, Indigenous
communities and tourists value the natural
environment around the Basin, which depends
on water for its survival.
There are few sources of statistical
information to provide a description of
cultural and recreation values of the
environment. Hence this section provides
only a very brief discussion of the Indigenous
Australians cultural values of water; followed
by a description of recreational use of the
environment.

Indigenous cultural values of water
Indigenous Australians have occupied many
regions of Australia continuously for about
50,000 years and during this time they have
been associated with rivers and lakes and
utilised their resources. Evidence of this
interaction includes fossils, middens, scar
trees and artefacts as well as built structures
— such as sophisticated rock shoots and
funnels in Brewarrina (on the Darling River,
between the inflows of the Macquarie and
Bogan Rivers), all of which have significant
cultural and historical importance. As
described by Jackson (2005), “for Indigenous
Australians, their personal, cultural and
spiritual identity, their sense of belonging and
sense of security are inextricably linked to
water and country.”

The Ngarrindjeri people have prepared their
own plan to care for the “Ngarrindjeri Sea
Country and Culture” (Ngarrindjeri, 2007). In
this plan, one of the elders of the Ngarrindjeri
people, Tom Trovorrow states that “the land
and waters must be healthy for the Ngarrindjeri
people to be healthy”. This statement has
some synergy with the statement from the SA
Government plan for the Coorong that “the
goods and services that drive the regional
economy and support local social systems
stem largely from a healthy and functioning
environment” (Government of SA, 2009a).
However, the specific cultural uses and values
of the Ngarrindjeri people have a unique
heritage, which they outline as including;
burial sites, sacred sites, story places and
Creation trails, and camping hunting and
gathering places (Ngarrindjeri, 2007, p. 26).
The Ngarrindjeri wish to hand on to their
younger generations the knowledge of local
animals and plants, and the language, stories
and sacred knowledge that is tied to this
environment (Birckhead, et al, 2008). If the
environment is not healthy, then the culture
tied to it cannot be so easily passed on and
kept alive.

Coorong and Indigenous culture, south
Australia

The environmental and ecological threats
to the Coorong were summarised in a SA
Government plan prepared in 2000, and
include “the limited ability to influence
occurrences upstream in the catchment which
impact on the Coorong and Lower Lakes, such
as water diversions” (Government of SA, 2000,
p2). More recently, the SA Government has
highlighted the situation for the Coorong as
“unprecedented”, with “water levels dropping,
salinity levels increasing and soils on the
drying lakebeds and wetlands acidifying”
(Government of SA, 2009a)

The Coorong, Lower Lakes and Murray Mouth
are a system of shallow lakes, lagoons and

Along with the preservation of the natural
environment in the Coorong which is tied

This report cannot and does not claim to
represent an authoritative view of the cultural
values of Indigenous peoples throughout the
Basin. That is something which the Indigenous
people themselves would need to express in
their own ways and on their own terms. This
report provides a brief description of the kinds
of cultural values that may exist for Indigenous
people using just one brief example – the
Coorong in South Australia.
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wetlands at the end of the Murray–Darling
Basin system, where the Murray flows into
the sea. This site was designated as a Ramsar
Wetland of international significance for its
diverse range of wetland ecosystems. The
area has been inhabited by the Ngarrindjeri
Indigenous people for thousands of years.
There were 311 Indigenous people counted in
the Coorong Local Government Area in 2006,
representing 5.5% of the total population.
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to their culture, the Ngarrindjeri also share
a concern with the wider community for a
viable local economy (Ngarrindjeri, 2007). As
with non-Indigenous communities in small
towns throughout the Basin, young people in
Indigenous communities may also move to
larger urban centres to study and work. In
1996, there were 50 young Indigenous people
aged 20-29 years in the Coorong LGA, being
17.4% of the local Indigenous population. By
2006, this had reduced to only 28 people in this
age group, and 9% of the population.

Some recreation activities interact with the
environment in ways that can be either helpful
or damaging to it. Fishing, in particular, is
governed by regulations aimed to preserve fish
populations. All kinds of human interaction
with the environment has potential to trample
or damage native flora, transport weeds,
or generate waste. On the other hand, local
communities may also come together to help
preserve their local environment through tree
planting or clean up campaigns – and they may
also seek to involve and/or educate visitors.

Within the Coorong National park, the
Ngarrindjeri have established a cultural
education centre at Camp Coorong primarily
for school aged children, which has been
running for 20 years, and also provides
a museum. More recently, the Coorong
Wilderness Lodge has been established which
provides for cultural education, as well as for
tourism. In the Coorong Local Government
Area, 20.7% of all employed persons (including
Indigenous and non-Indigenous people)
worked in the tourism and related industries
in 2006. The Indigenous cultural tourism
activities in the area provide at least some of
this local employment.

Some outdoor recreation activities, particularly
organised sport, are undertaken on sports
ovals, golf courses and in recreation parks
throughout the Basin, rather than in natural
environments. These recreation facilities
usually require watering. The Victorian State
Government is working with local government
to develop Sustainable Water Use Plans and
cites “irrigating parks, sporting fields, public
gardens and other open spaces” as a major
use of water for local councils. However, in
recent years water restrictions have prevented
or limited the watering of these recreation
facilities in some regions. For example,
in Victoria, Stage 4 restrictions prevent
the watering of any “public, residential or
commercial garden or lawn” and the “watering
of sports grounds”, and the “filling of any
new pond, lake or swimming pool”. Stage 4
restrictions have been in place for 214 towns
in Victoria from June 2007 (Government of
Victoria, Victorian Water Accounts, 2006-07).

Water for recreation, parks and
sporting grounds
Recreation and the infrastructure supporting
it is of particular interest from both a health
standpoint and because a substantial
infrastructure is a valuable and attractive
community social capital asset. Having access
to facilities and activities – team sports, for
example, can help keep residents and can draw
people to communities. The environmental
quality and access to water to support the
infrastructure and activities are important
factors that affect the quality and quantity of the
infrastructure that can be sustained.
Outdoor physical recreation activities - such
as bushwalking, fishing, boating and outdoor
sports - use water and the environment in
various ways. While there is no water directly
consumed by these activities, water is needed
to provide the environment or outdoor facilities
in which they occur. Hence, the availability
of water can affect the availability of these
activities and the enjoyment or social benefit
derived from them.

Thus, the availability of outdoor recreation
facilities can be hampered by water scarcity,
and this in turn may impact on recreation
participation. Outdoor organised sport and
physical recreation is an important source of
exercise, particularly for young people. With
concerns about obesity across the Australian
population, exercise is increasingly important
for Australians of all ages in maintaining health
(along with a healthy and nutritious diet).
At the Australian level, in the 12 months prior
to April 2006, a total of 1,691,100 Australian
children (aged 15 or less) participated in
organised sport outside school hours. This
represented 63% of Australian children. The
participation rate outside capital cities was
64.0%, which is not significantly different to
the participation rate in capital cities (63.1%)
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across Australia (ABS, 2006, cat. no. 4901.0).
The most popular organised sport activities
were swimming, soccer, netball, Australian
rules football, tennis, basketball and cricket.
Some of these activities require an irrigated
sports field (with the exception of tennis,
netball and basketball), and organised
swimming is often undertaken in a swimming
pool (rather than in natural water ways or
ocean pools).
For adults, an estimated 66% of the population
aged over 15 had participated in sport or
physical recreation in the 12 months prior to
interview in April, 2007. The participation rate
was highest for younger people aged 15-17
years (75%), and those aged 25-34 years (75%).
However, many of the recreation activities they
undertake would not require a sports ground
or field, with walking being the most commonly
reported form of exercise, followed by aerobics/
fitness activities, swimming, and cycling. Golf
was undertaken by 6% of the adult population,
with soccer and football being less popular in
adults (3% and 2% respectively). The level of
participation in all forms of sports and physical
recreation was much the same in capital cities
(66.3%) as in the regional areas (65%). (ABS,
2007f, cat. no. 4177.0).
Sport, physical recreation and outdoor
exercise is an important dimension of a
healthy Australian lifestyle. People need
sporting grounds, pools and parks to
support this lifestyle. Sporting grounds are
particularly important for children. There is
no reliable national data available to assess
the overall provision of this infrastructure
in the Murray–Darling Basin communities.
Nor is there any information to assess the
potential impact on participation should these
facilities not be available.
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APPenDICes

APPENDIX 1 – Communities Outside the Basin
There were 17 communities located outside the Murray–Darling Basin that have been identified as
being dependent on Basin water resources. The table provided in this Appendix provides detailed
technical information about the exact boundaries that have been used to define these locations,
using the 2006 boundaries that relate to the 2006 Census of population and housing.
A map has also been produced to show these locations presented earlier in this report.
Location
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Carrier

Area allocated (a)

Adelaide metropolitan (SA)

Mannum pipeline,
Murray Bridge pipeline

Whole Adelaide Statistical
Division

Port Wakefield (SA)

Swan Reach

Port Wakefield
CD 4031802

Port Augusta (SA)

Morgan pipeline

Port Augusta (C)

Port Pirie (SA)

Morgan pipeline

Port Pirie C Dists (M) - City

Whyalla (SA)

Morgan pipeline

Whyalla (C)

Yorke Peninsula (Ardrossan,
Kadina, Wallaroo, Moonta,
Maitland, Edithburgh, Port
Broughton etc) (SA)

Swan Reach pipeline

Barunga West (DC), Copper Coast
(DC), Yorke Peninsula (DC) North, Yorke Peninsula (DC) South

Eyre Peninsula (upper central
and east – Kimba, Lock and
Iron Knob) (SA)

Morgan pipeline

Kimba (DC), Unincorp. Whyalla +
CDs 4021502 + 4021506

Clare Valley (SA)

Morgan pipeline

Clare and Gilbert Valleys (DC)

Peterborough (SA)

Morgan pipeline

CDs 4011601, 4011701-4011704

Jamestown (SA)

Morgan pipeline

CDs 4011901 + 4011902

Woomera (SA)

Morgan pipeline

CDs 4010503, 4010505, 4010506

Keith (SA)

Tailem Bend pipeline

CDs 4050201, 4050202, 4050206

Stockwell (SA)

Swan Reach pipeline

CD 4031010

Bacchus Marsh (Vic)

Newlyn Reservoir

Moorabool (S) - Bacchus Marsh

Ballarat (Vic)

Coghills Creek to Lake
Learmonth

Ballarat (C) - Central, Ballarat (C)
- Inner North, Ballarat (C) –
South

Ararat (Vic)

Lake Fyans and Mt Cole
Reservoir

CDs 2080101-2080109
2080203-2080210
2080301-2080309

Lithgow and Oberon (Oberon,
Wallerawang, Lidsdale, Portland,
Glen Davis, Rydal, Cullen Bullen)
(NSW)

Fish River Scheme

CDs 1142008, 1142106,
1142107, 1142109, 11422011142213, 1142301-1142313,
1142401-1142411, 1142505
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2,498,874

3,988,091

7,363,412

Gwydir

Namoi

Macquarie-Castlereagh

SOCIO-ECONOMIC CONTEXT FOR THE MURRAY-DARLING BASIN DESCRIPTIVE REPORT

106,200,134

83.7

83.7

78.9

82.5

77.4

61.1

38.6

74.3

80.5

84.4

93.1

83.1

71.6

83.1

78.2

94.9

91.3

98.0

95.1

%

Area of
Land
used for
agriculture
(a)

2.3

6.3

0.1

6.1

6.9

7.3

3.6

3.2

4.8

1.2

0.6

1.5

4.0

5.0

3.1

0.3

1.8

0.0

0.0

%

Area of
Land
used for
Irrigated
agriculture
(a)

2089775

64075

49270

151831

48679

152585

47824

322310

569845

94304

19209

188767

92451

26531

52216

2005

200748

6688

437

no.

Population
(b)

30.0

41.6

29.7

51.8

26.3

26.4

36.5

39.5

76.4

0.0

0.0

50.5

37.8

0.0

0.0

0.0

57.1

0.0

0.0

%

3.9

0.0

3.6

0.0

0.0

0.0

0.0

1.3

0.2

4.2

96.5

3.0

3.3

3.2

5.0

76.1

5.8

100.0

100.0

%

3.6

1.9

1.0

1.1

1.1

2.0

0.7

2.7

2.2

5.1

28.4

7.3

8.5

11.2

6.0

3.6

4.2

17.3

5.9

%

64.7

61.0

61.3

59.4

63.2

63.3

63.3

62.7

70.6

60.2

63.5

62.9

62.1

63.5

59.7

77.5

65.0

71.0

63.4

%

5.0

5.1

4.8

6.7

4.6

5.3

4.4

5.2

3.8

6.0

8.0

6.0

7.0

6.4

6.6

1.8

4.6

4.0

2.9

%

PopuPopu- Indig- Labour Unemlation to lation to enous Force ployment
large
remote Aust- Partici- Rate (c)
urban
or very ralians pation
centres
remote
(c)
(c)
(>10,000) areas
(c)
(c)
-

9827

4126

31545

33475

8086

9746

-

95246

3277

-

no.

Population of
largest
urban
centre

14049

14121

76048

12364

38770

16846

73498

Canberra-Queanbeyan 356121

Murray Bridge

Horsham

Bendigo

Echuca (exc Moama)

Shepparton-Mooroopna

Wangaratta

Albury-Wodonga

Canberra-Queanbeyan 356121

Parkes

Cobar

Orange

Tamworth

Moree

Inverell

-

Toowoomba

Charleville

name

Largest Urban
Centre or Locality

(a) Bureau of Rural Sciences, 2008 (b)Agricultural census 2005-06 (c) ABS Estimated Resident Population, 2006 (d) Census of population and housing, 2006

Murray–Darling Basin

468,721

3,051,137

Wimmera

Eastern Mt Lofty Ranges

2,480,653

393,681

Loddon-Avoca

Campaspe

2,220,130

777,240

Ovens

Goulburn-Broken

20,775,824

8,724,183

Murrumbidgee

Murray

8,565,456

Lachlan

14,250,128

4,364,577

Border Rivers

Barwon-Darling

1,464,677

Moonie

13,629,225

7,630,492

Warrego

Condamine-Balonne

3,553,636

ha

Paroo

YIeLD ReGIons

total
Area
(a)

sustainable Yield Regions, selected region characteristics, 2006

APPENDIX 2 – Summary Data for Sustainable Yield Regions
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Explanatory Notes

1. POPULATION CENSUS
Data source
The 2001 and 2006 Censuses of Population
and Housing were used to produce MDB and
SYR estimates of population, employment,
age, gender, Indigenous status, country of
birth, number of dwellings, family, education,
voluntary work, income and Internet connection.
Except for the family and dwelling variables,
all data were based on the place people
usually live (place of usual residence) rather
than the place where people were counted on
Census night (place of enumeration). Although
overseas visitors in Australia on Census night
were included in the Census count, this report
excludes them in all tabulations.
Unless otherwise stated, for all tabulations by
Remoteness Area, those persons in Migratory
areas such as those enumerated on off-shore
oil rigs, aboard a ship in Australian waters and
those on an overnight journey by train or bus
(730 persons) were included in the ‘Total Other
Australia’ category, and those persons who
did not provide their usual address (41,500
persons) were included in the Australian total.

For tabulations which contain Indigenous Status,
cells containing numbers less than 10 persons
are considered too unreliable for general
use and should not be used in analysis or
calculations, and cells containing numbers less
than 50 persons should be used with caution.
Unless otherwise stated, persons who did
not report an answer, that is, the ‘Not stated’
category, were excluded from calculations of
proportions.

Method of Calculation
The Collection District (CD) is the smallest
geographic area for the release of Census data.
Population data at the SYR level were calculated
for the MDB and Basin states using CD-to-MDB
and CD-to-SYR concordances. The concordances
were area-based; if more than 50% of a CD’s
area existed within the Basin, it was considered
to be in; if not, it was excluded. There were 4,600
CDs determined to be in the MDB for 2006. The
relationship between 2006 CD and the MDB is
shown in Map 8. The map demonstrates that
there is generally a good alignment of CDs to the
MDB boundary except in the north western and
western areas of the Basin.
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MAP 8
2006 Census Collection Districts with more than 50% of their area in
the Murray-Darling Basin
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Explanatory Notes

Geographical areas

seIFA

The geographical areas used in this report are
predominantly from the main structure of the
Australian Standard Geographical Classification
(Australia, and states and territories) but
areas from the remoteness structure are
also frequently used. For further information,
please refer Australian Standard Geographical
Classification (ASGC), 2007 (ABS cat. no. 1216.0).

The Index of Relative Socio-Economic Advantage
and Disadvantage was used for analysis in this
report. Data were sourced from the Census
of Population and Housing: Socio-Economic
Indexes for Areas (SEIFA), Australia – data only
2006. For further information, please refer to
http://www.abs.gov.au/websitedbs/D3310114.
nsf/home/Seifa_entry_page

notes on particular data items

For more information about the compilation of
SEIFA indexes, please refer to Socio-Economic
Indexes for Areas (SEIFA) - Technical Paper 2006
(ABS, cat. no. 2039.0.55.001).

non-school qualification
Non-school qualifications refer to educational
attainments other than pre-primary, primary or
secondary education, and include Certificates
(I–IV), Advanced diplomas and Diplomas,
Bachelor degrees, Graduate certificates, and
Post graduate degrees. For further information,
please refer Australian Standard Classification of
Education (ASCED), 2001 (ABS, cat. no. 1272.0).
Income
The mean equivalised gross weekly household
income was used in measuring income as
this variable best allows the comparison of
the relative economic wellbeing of people in
households of different sizes and compositions.
For more information on equivalised income,
please refer Household Income and Income
Distribution, Australia, 2005–06 (ABS, cat. no.
6523.0).

SEIFA data for MDB Statistical Local Areas
(SLAs) were selected based on SLA-to-MDB and
SLA-to-SYR concordances. The concordances
were area-based; if more than 50% of an SLA’s
area existed within the Basin, it was considered
to be inside the Basin; if not, it was excluded.
There were 305 SLAs determined to be in the
MDB in 2006 (Map 9). The map demonstrates
that there is a relatively good fit alongside the
MDB boundary except in the north western and
western areas of the Basin.
For SLAs that crossed SYR boundaries, a check
was completed to see if there were any SLAs
that had a large population centre sitting outside
the SYR to which they were allocated. These
SLAs were further examined to allocate the SLA
to the SYR in which it had the largest population.
Three cases were found in which the area based
allocation did not seem appropriate. Hence an
appropriate change was made to the SLA-toSYR concordance.
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MAP 9

2006 Statistical Local Areas with more than 50% of their area in
the Murray-Darling Basin
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Dependency Ratio
It is assumed that the working age population
tend to provide social support for the remaining
younger (under 15) and older (65 and over)
population. So, as the population ages, and
there are fewer young people replacing
the working age population as they retire,
the burden of support for the working age
population increases. The Dependency Ratio
captures this burden and represents the ratio
of younger and older people, relative to the
working age population. The total dependency
ratio is expressed as the total number of
dependent people (0-14 years plus 65 years and
over) in a population for each 100 members of
the population of working age (people aged 1564 years).

Data quality and reliability
Population Census data were used because it
allows for a better approximation of the total
MDB area than is possible with Labour Force
data. It also allows for more detailed analysis
of variations between smaller population
groups and small geographic areas. For
further information, please refer Information
Paper: Population concepts, 2008 (ABS, cat. no.
3107.0.55.006) and Australian Labour Market
Statistics (ABS, cat. no. 6105.0).
Census data are affected by undercounting
(refer Census of Population and Housing - Details
of Undercount, Australia, August 2006, (ABS,
cat. no. 2940.0)). In 2006, the net undercount
rate (i.e. people missed in the Census, minus
those counted more than once) for the whole of
Australia was estimated at around 2.7%. This
may have an impact on data presented for very
remote areas. In addition, around 6% of people
did not report their Indigenous status on the
Census form.

2. AGRICULTURAL WATER
CONSUMPTION
Data source
The water use data for Agriculture were
obtained from ABS Agricultural Censuses from
2000–01 and 2005–06. The 2005-06 data are
consistent with that presented in Water use on
Australian Farms 2005-06 (ABS, cat. no. 4618.0).
In 2005–06, regional Agriculture water
consumption was calculated more accurately
than for previous years. This was a consequence

of improved collection methodologies, the
complete enumeration of Australian farms in
2005–06, and the geographic coding of the mesh
block location of each farm’s main agricultural
activity. Users should be aware that not all of the
agricultural activity of the farm always occurs at
one location.

Method of Calculation
For 2000–01, the irrigated area of individual
For 2000–01, the irrigated area of individual
crops and pasture was collected in the ABS
Agricultural Census. This information was
combined with regional crop specific application
rates for 2002–03 derived from the ABS Water
Survey, Agriculture 2002–03, to produce
estimates of water consumption for 2000–01.
This was the same methodology (applying
application rates to irrigated areas) as that
employed for the Water Account, Australia 2000–
01 (ABS, cat. no. 4610.0). The 2005–06 water use
data (both area irrigated and volume applied)
were directly collected. Data for 2005–06 were
collected in the 2005–06 Agricultural Census.
The method used to produce 2005–06
agricultural commodity data for the MDB
and other regions of interest was the ABS
‘geographic coding’ project. This project
spatially located (geo-coded) Australian
farms with an Estimated Value of Agricultural
Operations (EVAO) of greater than $5,000 to
mesh blocks. This resulted in the most reliable
and accurate regional level agriculture statistics
produced by the ABS.

Data quality and reliability
Due to differences in collection methodologies
between the Agricultural Censuses used to
collect the 2000–01 and 2005–06 water use and
area irrigated data, care should be taken when
comparing water use over time.
The agricultural water use and irrigated area
data were derived from the ABS 2005–06
Agricultural Census and can be used with a
high degree of confidence. Of the approximately
190,000 farms in scope of the Census, the
response rate was 93.2%. For more details,
refer to Water use on Australian Farms 2005–06
(ABS, cat. no. 4618.0).
The 2005–06 Agricultural Census data should be
used with a high degree of confidence because
farms have been geo-coded to a small area.
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3. AGRICULTURAL COMMODITIES
Data source
The 2000-01 and 2005-06 ABS Agricultural
Censuses were used to calculate area of crops
and pasture, numbers of livestock and levels of
production for these time periods. The 2000-01
and 2005-06 ABS Apples and Pears Survey was
used to source production data and number of
trees. The 2000-01 and 2005-06 ABS Vineyards
Surveys were used for grape production data.

Data source

Method of Calculation

Estimates of GVAP for the MDB have been
derived using similar techniques for calculating
MDB agricultural commodities estimates
as described in the paragraphs above. The
statistics presented are in current price
terms, so changes over time are affected by
both inflation and changes in the volume of
agricultural production.

Different methods were used for deriving
regional estimates for 2000-01 and 2005-06. The
method used to produce 2005-06 agricultural
commodity data for the MDB and other regions
of interest was the ABS ‘geographic coding’
project. This project spatially located (geocoded) Australian farms with an Estimated Value
of Agricultural Operations (EVAO) of greater
than $5,000. This resulted in the most reliable
and accurate regional level agriculture statistics
produced by the ABS.
To calculate 2000-01 MDB agricultural
production and area data that were comparable
with 2005-06, SLA level information and an SLAto-MDB concordance were used.
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4. GROSS VALUE OF AGRICULTURAL
PRODUCTION
Estimates of the Gross Value of Agricultural
Production (GVAP) were compiled using data
from Value of Agricultural Commodities
Produced (ABS, cat. no. 7503.0), 2000-01 and
2005-06.
Method of Calculation

Data quality and reliability
GVAP also includes some non-irrigated
commodities which are not considered in
calculations of the Gross Value of Irrigated
Agricultural Production (GVIAP). They include:
➢

sheep for wool

➢

pigs

Data quality and reliability

➢

goats

The 2005-06 Agricultural Census data should be
used with a high degree of confidence because
farms have been geo-coded to a small area
(mesh block).

➢

poultry

➢

eggs

➢

domesticated buffalo

Caution should be used when comparing 200001 and 2005-06 agriculture data for two reasons.
Firstly, 2000-01 data were calculated for the
MDB using a concordance-based methodology
which reduced the degree of accuracy compared
to using the geo-coding methodology. Secondly,
between 2000-01 and 2005-06, the method
of establishing the population of agricultural
holdings to be surveyed (referred to as the
business “frame”) was changed. In 2000-01,
a register of agricultural holdings (frame)
maintained by the ABS was used; in 2005-06
the ABS drew the frame from the Australian
Business Register. The influence of the frame
change is not thought to be significant; some
analyses suggest that the frame used for
2005-06 included more small-sized farms than
previously.

➢

all other livestock.

5. GROSS VALUE OF IRRIGATED
AGRICULTURAL PRODUCTION
Data source
The Gross Value of Irrigated Agricultural
Production (GVIAP) statistics presented in this
report are derived using a methodology which
has recently been developed by the ABS. This
improved methodology is described in detail in
the information paper Methods of estimating the
Gross Value of Irrigated Agricultural Production
(ABS, cat. no. 4610.0.55.006).

Method of Calculation
ABS estimates of GVIAP attribute all of the
gross value of production from irrigated land
to irrigated agricultural production. For this

SOCIO-ECONOMIC CONTEXT FOR THE MURRAY-DARLING BASIN DESCRIPTIVE REPORT

Explanatory Notes

reason, extreme care must be taken when
attempting to use GVIAP figures to compare
different commodities - that is, the gross value
of irrigated production should not be used as a
proxy for determining the highest value water
uses. Rather, it is a more effective tool for
measuring changes over time or comparing
regional differences in irrigated agricultural
production.

new method defines dairy production, in terms
of GVIAP, as “all dairy production on farms on
which any grazing land (pastures or crops used
for grazing) has been irrigated”. Therefore,
if there is any irrigation of grazing land on a
farm that is involved in any dairy production
(regardless of the ANZSIC classification of
that farm), then all dairy production on that
particular farm is classified as irrigated.

GVIAP is calculated for each irrigated
“commodity group” produced by agricultural
businesses. That is, GVIAP is generally not
calculated for individual commodities, rather
for groups of “like” commodities according
to irrigated commodity grouping on the ABS
Agricultural Census/Survey form. The irrigated
commodity groups vary slightly on the survey
form from year-to-year.

It should be noted that the estimates for GVIAP
are presented in current prices, therefore
changes between the years shown in these
tables reflect the effects of price change. Future
Experimental Estimates of the Gross Value of
Irrigated Agricultural Production (ABS, cat. no.
4610.0.55.008) publications will include national
estimates on a chain volume basis.

Data quality and reliability
The estimates published in this report are
calculated using the same methodology used
in Experimental Estimates of the Gross Value
of Irrigated Agricultural Production, 2000–01
to 2006–07 (ABS, cat. no. 4610.0.55.008), which
used a new methodology to calculate GVIAP
estimates. Because of this new methodology,
the experimental estimates presented here are
not directly comparable with other estimates
of GVIAP released by ABS in Water Account,
Australia, 2000-01 (cat. no. 4610), Characteristics
of Australia’s Irrigated Farms, 2000-01 to 2003-04
(cat. no. 4623.0), Water Account, Australia, 2004-05
(cat. no. 4610) and Water and the Murray-Darling
Basin, A Statistical Profile 2000-01 to 2005-06 (cat.
no. 4610.0.55.007).
In particular some commodity groups will show
significant differences with what was previously
published. These commodity groups include
dairy production, meat production and sheep
and other livestock production.
The main reason for these differences is
that previous methods of calculating GVIAP
estimates for these commodity groups were
based on businesses being classified to a
particular industry class (according to the
industry classification ANZSIC); however, the
new method is based on activity. For example,
for dairy production, previous methods of
calculating GVIAP only considered dairy
production from dairy farms which were
categorised as such according to ANZSIC. The

6. WATER USE BY INDUSTRIES AND
HOUSEHOLDS
Data source
Water use by industries and households in the
MDB was calculated using data published in
Experimental Estimates of Regional Water Use,
Australia 2004-05 (ABS, cat. no. 4610.0.55.002).

7. WATER ACCOUNTS
Data source
Water use data were sourced from the ABS
publication Water Accounts, Australia (cat.
no. 4610.0). The Water Account describes
the flow of water in the Australian economy.
The Water Account is one of the physical
accounts produced by the ABS as part of an
environmental accounting system. It consists
of supply and use tables (collectively referred to
as flow tables) as well as information on water
stocks and other related issues. The Water
Account has drawn on data from a large number
of sources. It made use of surveys conducted by
the ABS and others, as well as publicly available
information found on websites, research papers,
annual reports, etc.

Method of Calculation
The ABS devised a survey for water providers
and added supplementary questions to a
number of existing surveys to collect the
information for the 2004-05 Water Account. Data
from other sources were also used to fill gaps,
and for data consistency and checking.
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Supply and use tables integrate data from a
wide range of sources. Some of the water supply
and use data are from decentralised sources
as most water distribution is managed by local
governments or privatised water authorities.
The data collected from these sources were
collated to a uniform standard and aggregated
to a State and Territory level.
A complete list of water providers in 2004-05
was compiled from information supplied by
State and Territory regulatory departments,
industry bodies, and other water providers. All
water providers identified were surveyed in the
ABS 2004-05 Water Supply Survey.

Data quality and reliability
Data for the Water Account are from a range of
sources with variable degrees of consistency and
reliability. Data suppliers were asked to indicate
the reliability of the data provided; however,
comprehensive data was not obtained from all
respondents.
All water supply, distributed water use and reuse
water information were collected by the ABS.
This information can be used with a high degree
of confidence.
Data on self-extracted use were compiled from a
range of sources. The degree of confidence that
can be attached to these estimates is variable.

8. BUILDING APPROVALS
Data source
The data on the number and value of dwelling
units approved were from data cubes published
in the ABS publication Building Approvals,
Australia, 2006-07 (ABS, cat. no. 8731.0). The
statistics are compiled from permits issued by
local government authorities and other principal
certifying authorities, contracts let or day labour
work authorised by commonwealth, state, semigovernment and local government authorities
and major building approvals in areas not
subject to normal administrative approval e.g.
building on remote mine sites. The data include
construction of new buildings, alterations and
additions to existing buildings, approved nonstructural renovation and refurbishment work
and approved installation of integral building
fixtures. Data exclude all approved residential
building work valued at less than $10,000 and
non-residential building work valued at less
than $50,000.
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Method of Calculation
Statistics on the value of building work approved
are derived by aggregating the estimated
‘value of building work when completed’ as
reported on building approval documents
provided to local councils or other building
approval authorities. Conceptually these value
data should exclude the value of land and
landscaping but include site preparation costs.
These estimates are usually a reliable indicator
of the completed value of ‘houses’. However, for
‘other residential buildings’ and ‘non-residential
buildings’, they can differ significantly from the
completed value of the building as final costs
and contracts have not been established before
council approval is sought and gained.
Value data include the Goods and Services
Tax (GST) for residential and non-residential
building approvals. The ABS has consulted
with councils and other approving authorities
to ensure that approval values are reported
inclusive of the GST. Where it was identified
by a council or other approving authority that
approvals submitted from its jurisdiction
were on a GST-exclusive basis, the ABS made
adjustments to the data to ensure that values
were consistent with other data collected and
were inclusive of GST.
Building ownership is classified as either public
or private sector and is based on the sector
of intended owner of the completed building
at the time of approval. Residential buildings
constructed by private sector builders under
government housing authority schemes are
classified as public sector when the authority
has contracted, or intends to contract, to
purchase the building on or before completion.
Data quality and reliability
The ABS generally accepts values provided
by approving bodies. Every effort is made
to ensure data are provided on a consistent
basis; however, there may be instances where
value reported does not reflect the building
completion value. For example, the reported
value for most project homes is the contract
price, which may include the cost of site
preparation and landscaping. In other cases
where a builder is contracted to construct a
dwelling based on the owner’s plans, the value
may only be the builder’s costs. Some councils
do not use the value on approval documents,
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instead deriving a value based on floor area and
type of structure.
Data were extracted at the SLA level and
aggregated to the MDB and SYRs using the
SLA-to-SYR concordance. As SLAs are larger
in size than CDs, data aggregated from the SLA
level are less accurate than data which is able to
be aggregated from the CD level e.g. Population
Census data.

9. ESTIMATED RESIDENT
POPULATION
Data source
The estimates of the resident populations (ERP)
of Australia are based on the results of the
Censuses of Population and Housing. The data
in this report are consistent with that presented
in the ABS quarterly publications Australian
Demographic Statistics (ABS, cat. no. 3101.0) from
June 2001 to June 2007.

Method of Calculation
The estimated resident population is an estimate
of the Australian population obtained by adding
to the estimated population at the beginning of
each period the component of natural increase
(on a usual residence basis) and the component
of net overseas migration. For the states and
territories, account is also taken of estimated
interstate movements involving a change of
usual residence. Estimates of the resident
population are based on Census counts by
place of usual residence, to which are added
the estimated Census net undercount and the
number of Australian residents estimated to
have been temporarily overseas at the time of
the Census. Overseas visitors in Australia are
excluded from this calculation.
After each Census, estimates for the preceding
inter-censal period are revised by incorporating
an additional adjustment (inter-censal
discrepancy) to ensure that the total inter-censal
increase agrees with the difference between the
estimated resident populations at the two 30
June dates in the respective Census years.

Data quality and reliability
All ERP data sources are subject to nonsampling error. Non-sampling error can arise
from inaccuracies in collecting, recording and
processing the data. In the case of Census and
Post Enumeration Survey (PES) data, every

effort is made to minimise reporting error by
the careful design of questionnaires, intensive
training and supervision of interviewers, and
efficient data processing procedures. The ABS
does not have control over any non sampling
error associated with births, deaths and
migration data.
Another dimension of non-sampling error
in ERP is the fact that the measures of
components of population growth become
more accurate as more time elapses after
the reference period. The trade-off between
timeliness and accuracy means that a user can
access more accurate data by using the revised
or final ERP data. While the vast majority of
births and deaths are registered promptly, a
small proportion of registrations are delayed for
months or even years. As a result, preliminary
quarterly estimates can be an underestimate of
the true number of births and deaths occurring
in a reference period. Revised figures for a
reference period incorporate births and deaths
registrations that were received after the
preliminary data collection phase as well as the
estimated number of registrations that have still
not been received for that reference period.
After each Census the ABS uses the Census
population count to update the original series
of published quarterly population estimates
since the previous Census. For example, 2006
Census results were used to update quarterly
population estimates between the 2001 and
2006 Censuses. The PES is conducted soon
after the Census to estimate the number of
Australians not included in the Census. Adding
this net undercount of people back into the
population is a crucial step in arriving at the
most accurate ERP possible.
Data were extracted at the CD level and
aggregated to the MDB and SYRs using the CDto-SYR concordance.

10. POPULATION PROJECTIONS
Data source
Population Projections discussed in this
report were sourced from the ABS publication
Population Projections, Australia (cat. no. 3222.0).
Three main series of projections (Series A, B
and C) are presented.

Method of Calculation
The ABS uses the cohort-component method
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to devise population projections included
within this report. This technique begins with
a base population for each sex by single years
of age and advances it year by year by applying
assumptions regarding future mortality and
migration. Assumed age-specific fertility rates
are applied to the female population of childbearing ages (15 to 49 years) to provide the new
cohort of births. This procedure is repeated for
each year in the projection period for each State
and Territory and for Australia. The resulting
population projections for each year for the
States and Territories, by sex and single years
of age, are adjusted to sum to the Australian
results.

Data quality and reliability
The projection results published by the ABS
are not intended as predictions or forecasts,
but are illustrations of growth and change
in the population which would occur if the
assumptions about future demographic trends
prevail over the projection period. As such, it is
the assumptions (concerning levels of fertility,
mortality and migration) used which have the
greatest baring on the final projected outcomes.
While the assumptions for the projections are
formulated on the basis of an assessment of
past demographic trends, both in Australia
and overseas, and their likely future dynamics,
there is no certainty that any of the assumptions
will or will not be realised. In addition, no
assessment has been made of changes in nondemographic conditions.

11. VOLUNTEERING

Data related to children’s involvement in
sport were obtained from the ABS publication
Children’s Participation in Cultural and Leisure
Activities, Australia (cat. no. 4901.0). The statistics
in 4901.0 were compiled from data collected
in the Children’s Participation in Cultural and
Leisure Activities Survey conducted throughout
Australia in April 2006 as a supplement to the
Australian Bureau of Statistics’ Monthly Labour
Force Survey (LFS).

Data quality & reliability
The estimates provided in these publications are
subject to sampling and non-sampling errors.

13. ENVIRONMENTAL ISSUES
Data source
The ABS publication Environmental Issues:
People’s Views and Practices (cat. no. 4602.0)
was the source for data in this report related
to individual behaviours concerning the
environment. 4602.0 contains results from
a supplementary survey on water use and
conservation which was conducted throughout
Australia in March 2007 as part of the Monthly
Population Survey (MPS). The major aim of the
survey was to collect data on how households
source and use their water.

Data quality & reliability
Estimates in this publication are subject to
sampling and non-sampling errors.

14. DOMESTIC USE OF WATER AND
ENERGY

Data source
Volunteering data were sourced from the ABS
publications Australian Social Trends (cat. no.
4102.0) and Voluntary Work, Australia (cat. no.
4441.0) as well as the Census of Population and
Housing 2006.

12. SPORTS/PHYSICAL RECREATION
Data source
Data relating to individuals participation in sport
and physical activity were sourced from the ABS
publication Participation in Sports and Physical
Recreation, Australia (cat. no. 4177.0). This
publication presents results on participation in
sports and physical recreation from the 200506 Multi-Purpose Household Survey (MPHS)
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conducted each month throughout Australia as
a supplement to the Labour Force Survey (LFS).

Data source
Data on the domestic use of water and energy
were sourced from the ABS publication
Domestic Use of Water and Energy, South
Australia, Oct 2004 (cat. no. 4618.4). This
publication contains results from the Domestic
Use of Water and Energy Survey, SA, which was
conducted throughout SA during the two weeks
commencing Monday, 11 October 2004. The
survey was conducted as a supplement to the
ABS Monthly Population Survey (MPS). The MPS
is based on a multistage area sample of private
dwellings and a list sample of special dwellings
(hotels, motels, hospitals, prisons, short-stay
caravan parks, etc.)
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15. AUSTRALIAN TAX OFFICE
PERSONAL INCOME TAX
taxation statistics

(ATO) from their Individual Income Tax Return
Database and provided to the ABS by the ATO
in aggregated form only, at the SLA level.
Information about individual taxpayers has not
been released to the ABS.

Taxable income data are sourced from the
Australian Taxation Office’s (ATO) Individual
Income Tax Return Database and provided to
the ABS by the ATO in aggregated form only,
at the SLA level. Information about individual
taxpayers has not been released to the ABS.

Individuals who submit an individual income tax
return report their income from one or more of
a range of sources such as wages and salary,
own unincorporated business, superannuation,
investments, and government pensions, benefits
or allowances.

The main functions and responsibilities of the
ATO are to administer taxation legislation and to
collect a wide variety of taxes. The ATO therefore
collects data from its reporting population as
part of its processes to calculate income tax
liability for those persons who are required to
lodge an income tax return.

As the ATO’s income tax return is designed to
obtain a person’s total income from various
sources over a financial year, and not the
employment status of a person at a particular
point in time, Wage and salary earners have
been defined as ‘persons aged 15 years and over
who have submitted an individual income tax
return and for whom Wage and salary income
was the principal (or main) source of income for
the financial year’.

Data source

Individuals who submit an individual income tax
return (Taxable Individuals) report their total
income from various sources over a financial
year. Their taxable income is the amount
remaining after deducting from assessable
income all deductions allowed under the Income
Tax Assessment Act and is the amount to which
tax rates are applied. Non-taxable Individuals
are those individuals who submit a tax return,
but for whom no tax is payable.
Averages presented are calculated by dividing
the total income reported for an area by the
total number of taxable taxpayers. For example,
average taxable income is the total taxable
income reported for an area divided by the total
number of taxable individuals in that area.
The statistics are based on individual income tax
returns lodged for the financial year ended 30
June, regardless of the year in which they were
processed.
A geographic concordance has been used by
the ATO in order to present the original data on
ASGC 2006 boundaries.
State/territory totals may be different to the
sum of the regions in states/territories, due to
different aggregation processes being used in
different years.
Wage and salary earners
Data for Wage and salary earners have been
Data for Wage and salary earners have been
compiled by the Australian Taxation Office

Wage and salary income, as reported on the
income tax return, includes gross income
as shown on the ‘PAYG payment summary individual non-business’ as well as allowances,
commissions, bonuses, tips, gratuities,
consultation fees, honoraria, and other
payments for services. Allowances and other
earnings may include car, travel or transport
allowances, allowances for tools, clothing or
laundry and dirt, risk, meal or entertainment
allowances. The data to define and compile
counts of Wage and salary earners have been
sourced from questions 1 and 2 on the individual
income tax return (Note: PAYG (Pay as You Go)
payment summaries were previously known as
Group Certificates).
Data by occupation for 2002-03 were extracted
from the Individual Income Tax Return Database
by the ATO at a later date than other Wage and
salary earner data for 2002-03. As a result,
more income tax returns had been processed
for the 2002-03 financial year when the
occupation data was extracted resulting in some
different totals for this particular set of Wage
and salary earner data.
The statistics are based on individual income tax
returns lodged for the financial year ended 30
June, regardless of the year in which they were
processed.
A geographic concordance has been used by the
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ATO in order to present the data on ASGC 2006
boundaries.
Further information on these statistics can be
found in the electronic publication Regional
Wage and Salary Earner Statistics, Australia (ABS,
cat. no. 5673.0.55.001) for 1995-96 to 2000-01
data, and Regional Wage and Salary Earner
Statistics, Australia - Data Cubes (ABS, cat. no.
5673.0.55.003) for 2001-02 to 2004-05 data.
Persons in own Unincorporated Business
Data for Persons in Own Unincorporated
Business have been compiled from the ATO’s
Individual Income Tax Database and provided
to the ABS by the ATO in aggregated form only,
at the SLA level. Information about individual
taxpayers has not been released to the ABS.
Individuals who submit an individual income tax
return report their income from one or more of a
range of sources including own unincorporated
business. There are four main types of business
structure commonly used by businesses in
Australia: sole trader, partnership, trust and
company. Generally, the income of a business
that is structured as a sole trader, partnership
or trust is treated as a person’s individual or
personal income.
For the purposes of compiling the data,
‘Persons in Own Unincorporated Business’ have
been defined as ‘persons aged 15 years and over
who have submitted an individual income tax
return and for whom their own unincorporated
business, or businesses, was the principal (or
main) source of income for the financial year’.
The statistics are based on individual income tax
returns lodged for the financial year ended 30
June, regardless of the year in which they were
processed.
A geographic concordance has been used by
the ATO to present the data on ASGC 2006
boundaries.
Further information on these statistics can be
found in the ABS release Persons with Main
Source of Income from Own Unincorporated
Business, 1996-97 to 2003-04, (cat. no. 6225.0).

desired region. For example, aggregated
postcode data can be used to produce
estimates at the SLA level by using postcode
to SLA conversion factors.
The conversion factors are based on the
estimated resident population for each
particular year. The conversion factors are
derived by using the population counts in
Census of Population and Housing Collection
Districts (which are all allocated a postal area)
to calculate the population within a postal area
within a particular SLA.
When analysing concorded data, the following
limitations of this methodology need to be taken
into account:
➢ in applying the concordances it is assumed
that the particular characteristics of any
data item are uniformly distributed across
an area and therefore concorded data
may not truly reflect the distribution of
the characteristics of the population. In
some cases, where one area is split across
two or more SLAs and there are no other
contributing areas, distinct numerical
estimates will be derived, but rates or
averages will be identical for each SLA (as
these will be equivalent to the original rate
or average of the contributing area)
➢ the conversion factors are based on total
population only
➢ some official postcodes (such as PO boxes,
etc.) do not correspond to residential areas
but may still be reported in the current
home address field. Data for these and
other ‘invalid’ postcodes, such as those
due to incorrect reporting or processing
errors, have been included in an ‘unknown’
category for each state and territory and for
Australia where the state or territory was
not known.
While care was taken in producing and applying
the concordances, the ABS will not guarantee
the accuracy of concorded data.

Concordances
The concordances (or conversions) used by
the ATO in order to present the original data
on ASGC 2006 boundaries use factors based
on population to produce estimates on the
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current home address field. Data for these and other ‘invalid’
postcodes, such as those due to incorrect reporting or
processing errors, have been included in an ‘unknown’
Explanatory Notes
category for each state and territory and for Australia where
the state or territory was not known.
While care was taken in producing and applying the concordances, the
ABS will not guarantee the accuracy of concorded data.
Method of Calculation
Method of Calculation

businesses on the ABSBR.

The data published has been confidentialised
so as not to release the identity of any business
Average annual growth rate figures were
units. SLAs in which the total business count
calculated annual
as a percentage
formula were calculated as a percentage
Average
growthusing
ratethefigures
was less than 21 were excluded from the
below, the
where
Po is the below,
population
at the P
startisofthe population at the start of the
using
formula
where
o
analysis.
the period,
thepopulation
population atat
thethe
endend
of the
of the period and n is the length of
period,
Pn Pisn isthe
Further information can be found in Counts of
period
and nbetween
is the length
the P
period
between
and
the
period
Pn of
o in years.
Australian Businesses, including Entries and Exits,
Pn and Po in years.
Jun 2003 to Jun 2007 (ABS, cat. no. 8165.0).
Personal Income tax

Personal Income Tax

17. AUSTRALIAN HOSPITAL DATA
Data source
The source for hospital statistics is an annual
report published by AIHW on hospital activity
BUSINESS COUNTS
and operations “Australian Hospital Statistics
Business Counts data were obtained from the
ABS Counts
ofhospital
Australian
2007-08”.
Australian
statistics
Business Counts data were obtained from the
Businesses, including Entries and Exits summarises
(cat. no. the
8165.0),
which
latest
data
on
public hospitals,
ABS Counts of Australian Businesses, including
incorporates
administrative
data
from
the
ATO.
on
public
hospital
elective
surgery
waiting lists,
Entries and Exits (cat. no. 8165.0), which
and
on
admitted
and
non-admitted
patients in
incorporates administrative data from the ATO.
Most businesses in Australia need to obtain
anandAustralian
Business
public
private hospitals.
Most businesses
need to obtainare then included on the whole-ofNumber
(ABN).in Australia
These businesses
Since 1993-94, the Australian hospital statistics
an
Australian
Business
Number
(ABN). Thesethe Australian
government register of businesses,
Business Register
reports have included analyses of the majority
businesses
are then
included on the
(ABR),
which
is maintained
by wholethe ATO. TheofABS
uses
information from
data elements in the National Hospital
of-government register of businesses, the
the
ABR to populate its internal register ofMorbidity
businesses,
theand
Australian
Database
the National Public
Australian Business Register (ABR), which
Bureau of Statistics Business Register (ABSBR),
which
is
used
as a Information
Hospital
Establishments
Database.
is maintained by the ATO. The ABS uses
source for business survey frames and also for
business
counts.
and analyses from the National Elective Surgery
information from the ABR to populate its
Waiting Times Data Collection have been
internal register of businesses, the Australian
Counts
of
businesses
provided
in
the
Counts
of Australian
Businesses
included
since the 2000-01
collection year,
Bureau of Statistics Business Register (ABSBR),
including
Entries
and
Exits
are
based
on
snapshots
of
the
ABSBR
as
atNon-admitted
1
and
analyses
from
the
National
which is used as a source for business survey
June
of
the
reference
year.
Patient
Emergency
Department
Database
have
frames and also for business counts.
been included since the 2003-04 collection year.
Counts of businesses provided in the Counts
169 OF
18. AN ECONOMIC SURVEY
of Australian Businesses including Entries and
Exits are based on snapshots of the ABSBR as
IRRIGATION FARMS IN THE MURRAYat 1 June of the reference year.
DARLING BASIN - AUSTRALIAN

16. TAX
AUSTRALIAN
TAX OFFICE
16. AUSTRALIAN
OFFICE BUSINESS
COUNTS

Data quality and reliability

All data from the ATO were extracted at the
SLA level and aggregated to the MDB and SYRs
using the SLA-to-SYR concordance. As SLAs are
larger in size than CDs, data aggregated from
the SLA level are less accurate than data which
is able to be aggregated from the CD level e.g.
Population Census data.
Concordances
The counts of businesses may be subject to nonsampling error and the cyclical administrative
workflows of the ATO may impact on data
interpretability. The counts are not subject to
sampling error as they represent a complete
enumeration of those ‘economically active’

BUREAU OF AGRICULTURAL AND
RESOURCE ECONOMICS (ABARE)
Data source

Economic data relating to irrigation farms in the
MDB were obtained from the ABARE economic
survey (for the financial years 2006-07 and
2007-08). This was a voluntary survey of MurrayDarling Basin irrigation farms. The report
produced by ABARE provides an integrated
physical, financial and socio-economic data set
which can be used for monitoring, evaluating
and reporting changes in the irrigation sector.

Data Quality and reliability
Only a small number of farms out of the total
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number of farms in a particular industry or
region are surveyed. Therefore, the data is
subject to sampling error. Relative standard
errors are available in the published report.
Refer ABARE Economic Survey of Irrigation
Farms in the MDB.

19. TOURISM AUSTRALIA
Data source & method of calculation
Data from the 2006 Census of Population
and Housing were analysed to obtain the
LGAs in the Basin with the highest number of
persons employed in the Tourism Industry. The
classification of ‘tourism industry’ includes
a range of industry classes which have been
categorised as being related to tourism in
previous analyses (ABS, Tourism Satellite
Account, cat. no. 5249.0) such as Accommodation;
Other road services, Take away food retailing,
Other retail trade; Pubs, clubs, taverns and
bars, Other entertainment services. For this
analysis, the categories included match those
used for the Tourism Satellite Account except
that Education and Manufacturing classes,
such as food manufacturing have been omitted
(given the large contribution these industries
make in many regional areas). Data from
Tourism Australia was then extracted based on
the LGAs with the highest number of persons
employed in these “tourism” industries. In 2006,
of the 140 LGAs covering the Murray-Darling
Basin (including unincorporated areas), there
were 98 LGAs which had over 20% of their
employed population working in tourism related
industries.

Data Quality and reliability
Data for the Tourism Profiles from Tourism
Australia was gathered from the two primary
surveys conducted by Tourism Research
Australia:
➢

International Visitor Survey (IVS)

➢

National Visitor Survey (NVS).

Unpublished data from the Australia Bureau
of Statistics, ABS Business Register is also
included.
The results from the IVS and NVS are based on a
sample, rather than a census of tourism visitors
in Australia. Data derived from these surveys
are therefore subject to sample error.
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20. BITRE HOUSEHOLD WEALTH
Data source
Household wealth data used in this report were
obtained from the Bureau of Infrastructure,
Transport and Regional Economics’ (BITRE)
Household Wealth Database. This database
contains small area estimates of net worth per
household and its major components, for the
2003-04 financial year.
The household wealth estimates developed
by BITRE draw on a number of different data
sources, including the Australian Bureau of
Statistics’ (ABS) Survey of Income and Housing
(2003-04) and Census of Population and Housing
(2001), Australian Property Monitors data on
house prices, the Australian Tax Office’s (ATO)
Taxation Statistics publications and BITRE’s
Taxable income database.

Method of Calculation
BITRE has developed these measures of
household wealth by disaggregating the
ABS 2003-04 Survey of Income and Housing
estimates of wealth to a detailed regional scale
using small area estimation techniques and a
range of small area data sources (e.g. house
price statistics, taxation statistics, Census data).
Estimates of average household wealth and its
composition have been produced for 1135 SLAs.

Data quality and reliability
Household wealth estimates have been made
available for the 1135 in-scope SLAs which
contained more than 500 households in 200304. These SLAs account for about 99 per cent
of the Australian population. Very remote areas
and discrete Indigenous communities are out
of scope of BITRE’s study due to their exclusion
from the scope of the ABS’ Survey of Income
and Housing. BITRE’s wealth estimates have not
been made available for SLAs with fewer than
500 households, due to data quality concerns for
these very small SLAs.
All monetary values in the database have been
expressed in 2003-04 prices. Estimates for the
same region may differ across worksheets due
to rounding.
Net worth represents the value of household
assets minus the value of household liabilities.
Net worth per household represents the
average amount of net worth across all in-scope
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households. Averages may not accurately reflect
the wealth holdings of a typical household, as
they can be heavily influenced by a relatively
small number of very wealthy households living
in a region.

Quality and reliability

BITRE’s Household Wealth Database contains
estimates which are subject to different sources
of error, such as sampling error, non-sampling
error and model error. However, the BITRE
Database do not provide estimates of standard
error for the data. This means it is not possible
to statistically assess the likely variation of
each estimate. BITRE estimates of household
wealth have been used in this report to provide a
general discussion of regional wealth, since no
other small area data is available.

Data source

There is no single summary measure of data
quality available for small area estimates. The
quality of BITRE’s small area estimates has
been assessed using a number of different
criteria. BITRE’s small area estimates of
net worth were generally reported to be of
good quality for regions with more than 500
households, in that they make use of the most
relevant data sources available at the time
and the methods used have been chosen after
testing alternatives.
BITRE provide a comprehensive explanation of
the accuracy of their data on the database itself.
Refer:
http://www.bitre.gov.au/info.
aspx?ResourceId=695&NodeId=60

21. BITRE REGIONAL ECONOMIC
GROWTH DATABASE 2005-06
Data source
Aggregate real taxable income data used
in this report were sourced from the BITRE
Regional Economic Growth Database 2005-06.
This database contains annual data on taxable
income in Australian regions for the period
1980-81 to 2005-06 in a format designed to
allow comparison of values over space and
time. The data has been derived from ATO data
previously published on a postcode basis in the
ATO’s annual Taxation Statistics publications. All
data for all years have been concorded to ASGC
(2006) regions using concordances developed by
the ABS. All money values have been adjusted
using the Consumer Price Index to reflect prices
in 2007-2008 dollars.

Refer BITRE’s Information Paper 54: Taxable
Income

22. BRS LAND USE
The land use data for the MDB were sourced
from the Bureau of Rural Sciences (BRS). The
digital boundaries of Australia’s river basins and
drainage divisions fall under the custodianship
of Geoscience Australia (Geoscience Australia
2004).

Data quality and reliability
Differences in agricultural area data exist
between the data sourced from the BRS and
the data from ABS Agricultural Surveys and
Censuses due to differences in concepts,
methods and sources. The BRS data are
modelled using satellite and other techniques
and relates to land “observed to be crops or
pasture”. The agricultural land reported in the
ABS Agricultural Census for 2005–06 is the
total of land held as agricultural holdings, and
can include land not used for crops or pasture
(including forest plantations, wetlands and land
surrounding houses and buildings).

MAPPInG
Each map contains a legend and shows the
colour and labels for each class of the mapped
data. For simplicity, maps which contain ranges
are shown in a format such as ‘Less than 0.2’,
‘0.2 – 3.2’, ‘3.2 – 8.9’ and so on. These should
be read as ‘from 0 to less than 0.2’, ‘from 0.2 to
less than 3.2’ and ‘from 3.2 to less than 8.9’ etc.
Individual values appear in one range only.

MURRAY—DARLInG BAsIn BoUnDARY
The boundary of the Murray–Darling Basin
aligns with the boundaries of the Sustainable
Yield Regions within it, with one small exception.
The western boundary of the Yield region of
Paroo does not align exactly with the Basin
boundary. The Paroo region extends past the
Basin, and this is shown on the Land Use map
provided in Map 2 (it would require a zoom in
to see this as the deviation is quite small). For
all the remaining maps presented in this report
the Basin boundary has been aligned with the
Paroo boundary, so that the Basin includes all
of Paroo.
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tYPes oF MAPPInG
Most land use mapping in Australia is
conducted at two broad scales: national scale
and catchment scale. Both land use mapping
methods use the Australian Land Use and
Management (ALUM) Classification system
which provides a nationally consistent method
to collect and present land use information for a
wide range of users across Australia.
National scale (1:2,500,000) land use mapping
gives an overview of land use across the
continent. National scale mapping uses
a modelling approach to integrate ABS
agricultural commodity data, satellite
imagery and other land use information. It is
particularly useful for strategic applications,
for example setting regional priorities and
developing programmes to address natural
resource management problems such as dry
land salinity risk.
Catchment scale land use mapping is more
detailed than national scale mapping and has
a critical role to play in developing effective
on-ground solutions to Australia’s natural
resource management issues. Catchment scale
mapping can vary from 1:25,000 (where 1cm
on the map = 250m on the ground) for irrigated
and peri-urban areas, to 1:100,000 scale (1cm
= 1km) for broad acre cropping regions, and
1:250,000 (1cm = 2.5km) for the semiarid and
arid pastoral zone. Catchment scale land use
data is produced by combining State cadastre,
public land databases, fine-scale satellite data,
other land cover and use data, and information
collected in the field.
For this report, Catchment scale land use data is
presented as this is the most accurate.

eFFeCts oF RoUnDInG
Figures have been rounded and discrepancies
may occur between totals and the sums of the
component items.
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