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Abstract 

There is increasing interest in Australia and internationally about geographic 
differences in advantage and disadvantage. This paper describes the use of spatial 
microsimulation techniques to examine differences in income poverty at a small area 
level in New South Wales, Victoria, Queensland and the Australian Capital 
Territory. The spatial microsimulation methodology used in this study involves 
reweighting data from income surveys to small area benchmarks derived from the 
Australian census. This paper provides details of this methodology, along with some 
initial results demonstrating substantial geographic differences in the distribution of 
income poverty. The paper concludes by outlining future extensions to this work. 
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General caveat 

NATSEM research findings are generally based on estimated characteristics of the 
population. Such estimates are usually derived from the application of 
microsimulation modelling techniques to microdata based on sample surveys. 
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These estimates may be different from the actual characteristics of the population 
because of sampling and nonsampling errors in the microdata and because of the 
assumptions underlying the modelling techniques. 

The microdata do not contain any information that enables identification of the 
individuals or families to which they refer.
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1 Background 

There is increasing interest within Australia about the extent to which benefits of the 
economic boom over the past decade may not have been evenly distributed among 
all Australians. One focus of this interest has been the examination of geographic 
differences in advantage and disadvantage, with a growing body of work examining 
aspects of disadvantage at a small area level. This includes work by Baum and 
colleagues focusing on multiple measures of socio-economic disadvantage (Baum, 
O’Connor and Stimson 2005), and Vinson’s (2001; 2004; 2007) work on small area 
estimates of disadvantage, social cohesion and resilience. A series of studies by 
Gregory and Hunter (Gregory and Hunter 2001; Hunter 1995; Hunter 2003) use 
census data to map regional disparities in advantage and disadvantage within 
Australia’s cities. Regional differences in housing affordability and the impact of 
housing assistance have also been studied (Melhuish, King and Taylor 2004; Taylor 
et al 2004), along with spatial trends in income inequality (Harding et al, 2004). 

This study focuses on regional differences in income poverty, and builds on earlier 
work by NATSEM examining this issue (see Lloyd, Harding and Greenwell 2001; 
Chin, Harding and Tanton 2006, Harding et. al, 2006).  Poverty has been difficult to 
study at a small area level in Australia due to a lack of suitable data. The Australian 
Census of Population and Housing (which forms the primary basis for many small 
area studies) collects income information, but not in a way that is suitable for the 
measurement of income poverty. The usual method of measuring income poverty, 
within Australia and internationally, is to calculate disposable income (that is, 
income inclusive of cash  transfers and net of income tax), apply an equivalence scale 
to that income so as to take account of differences in household size and 
composition, and then set a poverty line at some level of equivalent disposable 
income (in Australia usually 50 per cent of the median equivalised income, but 
internationally more often 60 per cent of this amount).  The census provides only 
gross income, with no information about income tax, and provides this income 
measure only in ranges, not actual dollar figures.  

In this study, we overcome these data deficiencies by using spatial microsimulation 
techniques to produce synthetic estimates of income poverty at a small area level.  
We have used these techniques (described below) to produce earlier estimates of 
poverty (see Lloyd, Harding and Greenwell 2001; Chin, Harding and Tanton 2006), 
but in this paper we use updated methodology and more recent data to produce 
synthetic small area poverty rates for 2006. In this paper, we present results only for 
the four states and territories along Australia’s eastern seaboard, which together 
make up approximately 79 per cent of Australia’s total population 
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The remainder of this paper is arranged as follows. Section 2 provides details of the 
methodology used to produce our poverty estimates, and Section 3 presents results 
from the modelling. Section 4 summarises the material presented in this paper, and 
discusses work still to be done. 

2 Methodology 

2.1 Spatial microsimulation 

The results presented in this paper are produced using a spatial microsimulation 
model developed by NATSEM. Spatial microsimulation techniques provide small 
area data that may not be available from other sources, and also incorporate the 
ability to model the impact of policy changes at a small area level (Melhuish, Blake 
and Day 2002; Chin et. al. 2005). A number of techniques exist to conduct spatial 
microsimulation. Our work uses a reweighting technique, which involves creating a 
set of weights representing synthetic households for each small area being modelled. 
These weights are then applied to a poverty flag variable generated using the 
equivalised disposable household income in STINMOD, NATSEM’s national 
microsimulation model of Australia’s tax and social security system (Lloyd, 2007). If 
the equivalised disposable household income is less than half the Australian median  
then the poverty flag is set to one; otherwise it is zero. This process produces 
estimates of the number and proportion of persons in income poverty for each small 
area included in the modelling. 

Details of the development of the spatial microsimulation methodology at NATSEM 
have been reported at length elsewhere (see, for example, Chin and Harding 2006, 
2007; Melhuish, Blake and Day 2002; Melhuish, King and Taylor 2004). Here, we will 
describe the major steps that are involved in the production of the synthetic poverty 
estimates produced for this paper, and will note the changes introduced to the 
modelling for these estimates compared with earlier NATSEM regional poverty 
estimates (reported in Lloyd, Harding and Greenwell  2001 and Chin, Harding and 
Tanton 2006).  

Producing regional weights 

The first step in producing regional poverty estimates involves combining 
information from two sources – the Australian Census of Population and Housing 
2001, and data from the most recent income surveys conducted by the Australian 
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Bureau of Statistics. The census, as noted earlier, has insufficient information to 
produce poverty rates, but includes variables that broadly relate to poverty at a very 
detailed regional level. The Survey of Income and Housing Costs, on the other hand, 
provides the detailed information about income needed to calculate income poverty, 
but at a very low level of spatial disaggregation. To produce a set of household 
weights for each small area included in the modelling, we benchmark the Survey of 
Income and Housing Costs to the census, using variables that are available in both 
data sources. The census benchmark variables used to produce the regional estimates 
for this study are shown in Table 1.  

Table 1  Benchmarks used in the reweighting algorithm  

Census XCP (1) table 

X46b Income By Tenure By Household Type 
 
X13 Labour Force Status by Sex and Age 
 
X44 Landlord Type By Weekly Rent 
 
X46b Income By Tenure By Household Type 
 
X46 Income By Tenure By Household Type 
 
X45 Type of non-private dwelling 
 
X41 Monthly Housing Loan Repayment by Weekly Household Income 
 
X47 Dwelling Structure by Household Type by Family Type 
 
X48 Number of persons usually resident 
 
X40 Wkly Rent by Wkly Household Income 
 

Note:  (1) XCP refers to the Census 2001 Expanded Community Profile Tables 

For this study, we combine data from two separate years of the Survey of Income 
and Housing Costs – 2002/03 and 2003/04. This is done to maximise our sample 
size, and thus improve our estimates of regional poverty. In order to combine these 
two separate survey years with 2001 Census data, we first merged the two income 
surveys, then converted all dollar amounts in each of these surveys to 2001 values. 
We then re-coded the benchmarking variables where necessary to ensure that data 
was categorised identically across the income surveys and the census.  Finally, we 
used the GREGWT reweighting algorithm to reweight the combined income surveys 
using the census benchmark variables. The GREGWT algorithm is a generalised 
regression routine written in the SAS programming language, and developed by the 
ABS (ABS 2000). It conducts iterative calculations to derive an optimal set of 
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household weights for each SLA, using a regression approach to minimise the 
difference for each benchmark class between the census count and the estimated 
count. When the difference between the two counts – known as the residual – is at or 
close to zero, the iterations stop – a process known as convergence (Chin et al 2006). 
The output from the GREGWT run is a set of household weights for each SLA in 
Australia, with these weights closely matching the characteristics of households in 
each SLA as recorded in the census data.  

GREGWT residuals (that is, the difference between the census count and the 
estimated count for each of the benchmark variables) for the vast majority of small 
areas in Australia are very small, and the household weights produced for these 
areas can then be used to calculate small area poverty rates and other regional 
characteristics associated with the benchmark variables. However, for some small 
areas, especially those with unusual characteristics or very small populations, the 
residuals are very large, and the algorithm does not converge. These small areas are 
then dropped from any further analysis. Table 2 shows each of the states and 
territories for which estimates are produced in this paper, and the number of non-
convergent SLAs within each. While the ACT has a reasonably large percentage of 
non-convergent SLAs, these are almost all have either extremely low population, or 
very unusual characteristics (for example, they may consist entirely or almost 
entirely of military bases or universities). As shown in the final right hand column of 
Table 2, only a very small minority of households live in the SLAs for which we are 
not able to produce accurate results. 

Table 2 Non-convergent SLAs 

State/territory Total 
number of 
SLAs 

Number of 
non-
convergent 
SLAs 

Percent of non-
convergent SLAs 

Percent of all 
households in that 
State/Territory living in 
non-convergent SLAs 

New South Wales 199 4 2.0% 2.1% 
Victoria 200 6 3.0% 0.3% 
Queensland 454 13 2.9% 0.4% 
Australian Capital 
Territory 

107 19 17.8% 0.9% 

Source: ABS Census of Population and Housing 2001; Survey of Income and Housing Costs 2002/03; Survey of 
Income and Housing Costs 2003/04; authors’ calculations 

Applying the weights to the variable(s) of interest 

The final steps in spatial microsimulation involve applying the set of household 
weights for each convergent SLA that has been produced by the GREGWT process to 
the variable or variables of interest – in this case, income poverty.  
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The most recent ABS survey data available to use as the basis for measuring income 
poverty is the 2003/04 Survey of Income and Housing Costs. In order to produce 
more recent estimates of income poverty, we used NATSEM’s static microsimulation 
model of Australia’s tax and social security system – STINMOD – to uprate incomes, 
cash transfer, and tax arrangements to December 2006. NATSEM's static 
microsimulation model – STINMOD - simulates the impact of major federal 
government cash transfers, income tax and the Medicare levy on individuals and 
families in Australia. STINMOD is used by the Australian Treasury, the Department 
of Families Community Services and Indigenous Affairs, and other government 
agencies, in policy formulation. (For additional information about STINMOD, see the 
STINMOD technical papers 1 to 7, available on the NATSEM website). The version of 
STINMOD used in this study (a modified version of STIN06/B) is a set of simulated 
unit records based on the same income surveys we used to produce our regional 
weights – the ABS Surveys of Income and Housing for 2002/03 and 2003/04. 

As we wanted to model the regional distribution of income poverty as of 2006, we 
also needed to inflate our weights by projected population changes, as the set of 
weights produced through the reweighting process reflect small area populations in 
2001. To do this, we applied a population uprating factor to each household weight 
within each SLA, using small area age by sex population projections produced by the 
ABS (ABS 2004). The ABS produces three series of population projections, each based 
on different assumptions about future levels of births, deaths and migration. We 
used the medium scenario (Series B) for the purposes of our population uprating. 

Our final adjustment to the set of regional weights was to multiply each weight for 
each household for each SLA by the number of persons within that household 
(including children), so as to produce estimates of individuals in poverty, rather than 
households in poverty.  

Using the STINMOD synthetic unit record dataset, we created a binary poverty flag 
variable for each household within this dataset (using a poverty definition and 
methodology described in the following section). Note that the STINMOD dataset 
covers the whole of Australia, not just the states and territory which we modelled at 
a regional level, so that the poverty flag variable was based on the distribution of 
incomes across the whole of Australia. We then applied our regional weights to this 
poverty flag variable, providing a final dataset which contained the estimated 
number and estimated proportion of people in poverty in each converging SLA in 
2006. Our results (see Section 3) are presented as population-weighted deciles, with 
SLAs in the bottom quintile having the lowest proportions of people in poverty, and 
SLAs in the top quintile having the highest proportions of people in poverty.  
Because the quintiles are population-weighted, the SLAs in each quintile represent 
approximately one-fifth of persons living in SLAs within that decile, rather than one-
fifth of SLAs. Note that this isn’t exact, because if a break-point for a quintile 



6 Small area poverty estimates for Australia’s eastern seaboard in 2006  

 

happens in a large SLA, the whole population of that SLA has to be assigned to the 
quintile, which means there may be more than 20 per cent of people in a quintile. 
Some of our results are also presented as population-weighted deciles, created using 
the same methodology as the quintiles. 

It should be noted that some regions which, for example, show a low proportion of 
people in poverty, may nevertheless contain sub-groups of individuals who are 
experiencing a high level of poverty. These within-area differences are not able to be 
examined in the sort of geographical analysis undertaken here. However, the 
strength of spatial analysis is that it allows us to locate areas where there is a heavy 
concentration of income poverty. 

 

2.2 Measurement of poverty 

The definition and measurement of poverty is highly contested in Australia and 
internationally. There is no firm consensus among researchers or policy makers 
about the best way to define and measure poverty (see Harding et al 2001, 
McNamara et al 2006, and Saunders 2005 for a discussion of debates around these 
issues).  In general, there has been a move in recent years towards multidimensional 
measures of poverty and disadvantage, based on a number of theoretical 
frameworks including Amartya Sen’s concept of capabilities and the concept of 
social exclusion (see, for example, Headey 2005;  Saunders 2005). However, it is 
widely acknowledged that headcount measures of income poverty, despite their 
deficiencies, continue to be an important part of assembling evidence about 
disadvantage, and a number of recent Australian studies use income poverty as a 
primary poverty measure (see, for example, Marks  2007; Saunders and Bradbury 
2006). 

A headcount poverty measure provides a straightforward, easily understood and 
widely accepted measure of disadvantage. As our focus in this study is on 
comparisons between regions, our priority is to use a consistent and well-understood 
measure of disadvantage. 

Additional debates about the measurement of income poverty (relating, for example, 
to the quality of income data, and the correct place to draw the poverty line) are also 
ongoing, but as Marks (2007) notes, agreement has been reached about some issues. 
He notes that disposable income (that is, income after taxes and cash transfers) is 
viewed as the best measure of income to use for the calculation of poverty, and that 
this should be adjusted in some way for household size (Marks 2007, p. 2). 
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In this study, current disposable household income is used as the basis for measuring 
poverty. The use of household rather than individual income assumes income-
sharing within households. The modified OECD equivalence scale (widely 
recognised internationally) is used to adjust these household incomes for household 
size and composition.1 Persons are then ranked by their household incomes, and the 
poverty line is set at 50 per cent of the median equivalised household income, so that 
all persons with household income falling below this figure are deemed to be in 
poverty. Further details about the technical issues involved in the choice of income 
measure, equivalence scale and poverty line can be found in Greenwell, Lloyd and 
Harding (2001) and Saunders (2005). 

In interpreting the results in this paper, it is important to be aware that income 
poverty is only one measure of disadvantage, and that headcount measures of 
poverty are very sensitive to definitional changes. It could be that using different 
measures of disadvantage, or using an alternative definition of poverty, could 
produce somewhat different spatial patterns to those shown here. 

2.3 Spatial unit and geographic coverage 

This study focuses only on the three states and one territory that make up the eastern 
section of Australia: New South Wales, Victoria, Queensland and the Australian 
Capital Territory (ACT). As noted earlier, these four regions make up about 79 per 
cent of the total Australian population, and the capital cities of the states are 
Australia’s largest three cities.  Work is continuing on developing up-to-date 
regional poverty estimates for Australia’s remaining states and territories. 

The primary spatial unit used in this study is the Statistical Local Area (SLA). There 
are 1,353 SLAs in Australia in the 2001 Australian Standard Geographical 
Classification (ASGC) (ABS 2001). SLAs vary substantially in population size, and in 
this study, focusing on the eastern seaboard states, SLAs in Brisbane and Canberra 
are generally smaller in population than those elsewhere. To partly overcome this 
problem, we present most of our results in population-weighted quintiles and deciles 
of poverty.  

                                                 
1 In this study, this scale has been used to give a value of 1 to the first adult in the household, 

0.5 to any second and subsequent adults, and 0.3 to dependent children (defined here are 
children aged 0 to 15, which differs from some earlier poverty research, in which full-time 
students living at home up to age 24 were sometimes also allocated the dependent child 
weight). 
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3 Results 

Figure 1 shows the estimated distribution of poverty across Australia’s eastern 
seaboard, using population-weighted quintiles of income poverty. The darkest 
colour on the map represents those areas where the proportion of people in poverty 
is in the top quintile. This map makes it clear that areas outside Australia’s capital 
cities are more likely to have higher proportions of people in poverty than areas 
within capital cities. Large areas of rural NSW, western Victoria and south-eastern 
coastal regions fall into the top quintile of income poverty. Clusters of non-capital 
city areas showing lower rates of income poverty include areas in north Queensland 
to the west and south of Mackay (regions which include some mining towns), a large 
cluster of SLAs in south-eastern New South Wales and north-eastern Victoria, as well 
as the areas surrounding Sydney, Melbourne and Canberra. 

While the capital cities generally have fewer top quintile SLAs, there are clusters of 
income-poor suburbs within these cities. For example, in Sydney the suburbs to the 
south-west of the city generally show higher rates of poverty than those to the north 
of the city. In Melbourne and Brisbane, there are several clusters of SLAs with 
relatively high rates of poverty. Canberra shows somewhat less variation than the 
other capital cities, and those areas that do show up on the Canberra map as being in 
the top poverty quintile are in fact areas of very low population. 
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Figure 1 Population weighted quintiles of poverty by SLA, 2006 

 

Data source: Authors’ calculations 
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In order to examine regional variations in poverty further, and to examine 
geographical differences between areas of very low poverty and very high poverty, 
we calculated population-weighted deciles (rather than quintiles) of poverty. SLAs 
falling into the bottom two deciles (lowest proportions of persons in poverty) and 
those falling into the top two deciles (highest proportion of persons in poverty) are 
shown in Figure 2.  

This map shows again the tendency for rural areas to have higher proportions of 
people living in poverty than major urban areas — and very few rural SLAs fall into 
the top two (least poor) deciles of income poverty. In the cities, more of a mix 
between relatively high and relatively low poverty areas is evident. For example, in 
Melbourne, there are a number of adjoining SLAs in which some small areas fall into 
the highest or second highest decile of income poverty, while others fall into the 
lowest or second lowest decile. 
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Figure 2 Population weighted deciles of poverty by SLA, 2006 

Data source: Authors’ calculations 
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While the maps shown above clearly demonstrate geographical differences in 
poverty, it is also important to understand the magnitude of the differences in 
advantage and disadvantage between areas. Table 3 provides this information, 
showing where the poverty rate within each decile falls as a proportion of the overall 
poverty rate for the SLAs included in the modelling.  Recall that our deciles are 
population-weighted, and therefore are deciles of people, not deciles of SLAs. Thus 
some deciles contain much more than 10 per cent of the total number of SLAs, and 
some much less. While the number of persons in each decile is roughly 10 per cent of 
the total, this is not always the case as we cannot split SLAs across deciles, so that if a 
large SLA falls at the boundary of a decile, its total population will go into that 
grouping.  

As shown in the table, the differences between poverty rates across deciles are 
substantial, with people living in SLAs in the least poor decile having a poverty rate 
of only around half of the overall average rate across New South Wales, Victoria, 
Queensland, and the ACT, compared to people living in SLAs in the poorest decile, 
where the poverty rate is over one and half times the average rate. When we examine 
ranges of poverty rates within deciles, these differences are even more marked, with 
the least poor SLA within the bottom decile have a poverty rate of only .14 of the 
mean rate, while the most poor SLA within the top decile has a poverty rate of over 
two and a half times the mean. 

Table 3 Decile poverty rates as a proportion of the mean poverty rate across all SLAs 
modelled, 2006 

Decile of poverty 
Number of 
SLAs Number of persons 

Decile poverty rate 
as proportion of 
mean poverty rate 

Range of proportions 
of mean poverty rate 
within decile 

1 - Least poor 105 1425991 0.52 0.14-0.61
2 82 1423352 0.68 0.61-0.73
3 77 1432888 0.78 0.73-0.83
4 80 1408532 0.87 0.83-0.92
5 56 1271331 0.96 0.92-0.98
6 80 1605060 1.03 1.00-1.06
7 70 1422310 1.10 1.06-1.15
8 79 1426587 1.20 1.15-1.24
9 91 1434324 1.31 1.24-1.36

10  - Most poor 198 1430940 1.53 1.36-2.73
Total 918 14281315 na na

Data source: Authors’ calculations 
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4 Conclusion and next steps 

These initial results from regional modelling suggest that, at least in relation to 
income poverty, rural areas in Australia continue to experience greater 
concentrations of hardship than capital cities — and, in particular, that areas of very 
low poverty are much more likely to be urban than rural. This tendency accords with 
earlier estimates of the regional distribution of income poverty, including studies 
that have looked at the differences between capital cities and balance of state at a 
broad level (Chin et al 2006; Ciurej, Tanton, and Sutcliffe 2006; Harding and 
Szukalska 2000; Lloyd et al 2001;), which generally show higher levels of poverty in 
rural than capital city locations. Other research using wider measures of 
disadvantage, for example Vinson’s work on small area disadvantage (2001; 2004; 
2007) has also tended to find greater rural than urban disadvantage.  

There are also substantial overlaps between the areas our spatial microsimulation 
techniques indicate have high concentrations of income poverty, and areas which 
other research using alternative disadvantage indicators and non-simulated data find 
to be highly advantaged or disadvantaged. One example of this relates to the 
Queensland areas west of Mackay (discussed above), which Vinson (2007) found to 
be moderately advantaged (Vinson 2007), and which in our study fall into the second 
quintile of income poverty (that is, having the second lowest proportion of people in 
poverty).  

It is important to note that one of the strengths of small area analysis is its ability to 
show exceptions to general geographic trends, and, as noted above, there are 
numerous areas within capital cities which have high or moderately high estimated 
levels of income poverty.  While concentrations of very low levels of income poverty 
are rare outside the capital cities, there are also nevertheless many rural areas which 
do not fall into the bottom (poorest) quintile of income poverty. These sort of 
differentiations within broad regions shown in our results accord well with analyses 
such as Vinson’s work discussed above, and the work on regional disparities 
published by Baum and colleagues (Baum, O’Connor and Stimson 2005). 

It should also be noted that the conclusions about lower poverty rates within the 
cities might be affected if we took greater account of differentials in the cost of living 
between the cities and the bush. While it is difficult to fully account for such 
differentials, one obvious possibility is to subtract housing costs from income and 
then calculate after-housing poverty rates.  There is evidence to suggest that taking 
housing costs into account in the calculation of regional differences in advantage and 
disadvantage reduces, but does not eliminate, some of the differences in income 
poverty between capital city and non-capital city areas (see McNamara et al, 
forthcoming).  
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The magnitude of the differences we found in the poverty rates for different spatial 
areas underlines the importance of estimating and analysing data at a high level of 
spatial disaggregation. Existing studies of trends in poverty at a national level may in 
fact disguise differences between areas, and possible above-average increases or 
decreases in poverty within small areas.  Future work may be able to track small area 
trends in poverty over time, in order to provide further insights into the ways 
national poverty trends may possibly play out differently within and across small 
areas. 

The spatial microsimulation work undertaken for this study demonstrates the ability 
of this sort of estimation to produce data about disadvantage useful for policy 
makers and service providers. However, considerable further work is continuing to 
add value to the results presented here. 

While these results have been validated against earlier estimates produced by 
NATSEM (Chin et al 2006), and found to match well with those figures, further 
validation against more recent data is still being undertaken. In addition, as noted 
earlier, estimates for Australia’s remaining states and territories are still being 
calculated. In the near future, detailed data from Australia’s 2006 census will be 
released (only basic data have so far been released), and this will also be 
incorporated into our modelling.  Although we have addressed the issue of differing 
population sizes between SLAs to some extent by presenting our results in 
population-weighted quantiles, we will in the future be aggregating results for some 
areas with very small SLAs to bring them into closer alignment with average SLA 
population sizes. 

Perhaps the most important developments in this work relate to the ability of spatial 
microsimulation to be used for evidence-based policy making. Additional regional 
work at NATSEM is using projection methodologies to produce estimates of 
population characteristics into the future, so that policy makers can use these 
estimates as needs-based planning indicators. Also, because our regional weights are 
applied to the output file from STINMOD, our regional models have the capability 
not just to estimate the regional distribution of poverty, as demonstrated in this 
paper, but, more importantly, to model possible policy responses to the alleviation of 
disadvantage. 
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