
   

 

National Centre for Social and Economic Modelling 
• University of Canberra • 

 

Getting down to small areas: 
estimating regional income and 
wealth in Australia using spatial 

microsimulation 

Rachel Lloyd and Ann Harding 

Paper presented to Regional Science Association 
International – British and Irish Section Conference 

Cork Ireland, 18-20 August 2004 

 



 

About NATSEM 

The National Centre for Social and Economic Modelling was 
established on 1 January 1993, and supports its activities through 
research grants, commissioned research and longer term contracts 

for model maintenance and development with the federal 
departments of Family and Community Services, and 

Education, Science and Training. 

NATSEM aims to be a key contributor to social and economic 
policy debate and analysis by developing models of the highest 
quality, undertaking independent and impartial research, and 

supplying valued consultancy services. 

Policy changes often have to be made without sufficient 
information about either the current environment or the 

consequences of change. NATSEM specialises in analysing data 
and producing models so that decision makers have the best 

possible quantitative information on which to base their decisions. 

NATSEM has an international reputation as a centre of excellence 
for analysing microdata and constructing microsimulation 

models. Such data and models commence with the records of real 
(but unidentifiable) Australians. Analysis typically begins by 
looking at either the characteristics or the impact of a policy 

change on an individual household, building up to the bigger 
picture by looking at many individual cases through the use of 

large datasets. 

It must be emphasised that NATSEM does not have views on 
policy. All opinions are the authors’ own and are not necessarily 

shared by NATSEM. 

Director: Ann Harding 

© NATSEM, University of Canberra 2004 

National Centre for Social and Economic Modelling 
University of Canberra ACT 2601 Australia 

170 Haydon Drive Bruce ACT 2617 

Phone + 61 2 6201 2750   Fax + 61 2 6201 2751 
Email  natsem@natsem.canberra.edu.au 
Website  www.natsem.canberra.edu.au 



  iii 

Abstract 

Regional policy makers and researchers - or national policy makers concerned with 
the regional impact of their decisions - rely on the availability of detailed and current 
small area data to inform their decision making.  However, in the past it has been 
difficult to assess income levels and inequality, wealth, poverty, disadvantage and 
other socio-economic characteristics at a detailed regional level.   

The main source of small area socio-demographic data in Australia is the five yearly 
Census of Population and Housing conducted by the Australian Bureau of Statistics 
(ABS). However, the Census contains only limited socio-economic information, is 
only readily available as a pre-defined series of tables at the Collection District level, 
and small cells within the tables are randomised by the ABS to protect 
confidentiality. In addition to the Census, the ABS conducts surveys to collect 
detailed information on incomes, expenditures and other individual and household 
characteristics, such as the Household Expenditure Survey, the Survey of Income 
and Housing Costs and the National Health Survey. However, these surveys 
typically suppress geographic detail, with 'State or Territory' of residence often 
representing the most detailed geographic descriptor available.  

In the past few years NATSEM has developed spatial modelling techniques to create 
synthetic small area socio-economic data. This is achieved by combining the Census 
data with that from the ABS national sample surveys.  

This paper describes the techniques used to create the synthetic small area data. It 
then provides some examples of how the new methods and data are being used for 
estimation and analysis of income, wealth and other socio-economic characteristics, 
as well as the spatial distribution of policy change. 
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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. 

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 Introduction

Regional policy makers and researchers in Australia - or national policy makers 
concerned with the regional impact of their decisions - rely on the availability of 
detailed and current small area data to inform their decision making.  However, in 
the past it has been difficult to assess income levels and inequality, wealth, poverty, 
disadvantage and other socio-economic characteristics at a detailed regional level.  

The main source of small area socio-demographic data in Australia is the five yearly 
Census of Population and Housing conducted by the Australian Bureau of Statistics 
(ABS). However, the Census contains only limited socio-economic information, is 
only readily available as a pre-defined series of tables at the Collection District level, 
and small cells within the tables are randomised by the ABS to protect 
confidentiality. In addition to the Census, the ABS conducts surveys to collect 
detailed information on incomes, expenditures and other individual and household 
characteristics, such as the Household Expenditure Survey, the Survey of Income 
and Housing Costs and the National Health Survey. However, these surveys 
typically suppress geographic detail, with 'State or Territory' of residence often 
representing the most detailed geographic descriptor available.  

In the past few years NATSEM has developed spatial modelling techniques to create 
synthetic small area socio-economic data. This is achieved by combining the Census 
data with that from the ABS national sample surveys. Using the synthetic data as a 
base, we have constructed microsimulation models capable of predicting the regional 
impact of policy change on top of this synthetic base data — hereafter  ‘spatial 
microsimulation’. 

This paper describes the techniques used to create the synthetic small area data. It 
then provides some examples of how the new methods and data are being used for 
estimation and analysis of income, wealth and other socio-economic characteristics, 
as well as the spatial distribution of policy change. 

This paper describes the techniques used to create the synthetic small area data and 
spatial microsimulation models.  Section 2 describes the main sources of socio-
demographic data currently available and the limitations of this data. It then 
describes spatial microsimulation and introduces the major methods of creating 
synthetic microdata. The spatial microsimulation approach currently being 
developed by NATSEM, known as SYNAGI – SYNthetic Australian Geo-
demographic Information – is then described. Section 3 describes some recent 
applications of spatial microsimulation andbriefly canvasses other new initiatives in 
this field. Section 4 concludes. 
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2 Spatial Microsimulation Methodology 

2.1 Existing Individual and Household Data 

The main source of small area socio-demographic data in Australia is the five yearly 
Census of Population and Housing conducted by the Australian Bureau of Statistics 
(ABS). The Census is a count of the population and dwellings in Australia with 
details of age, sex and a variety of other characteristics. The smallest geographic area 
defined in the census is the Census Collection District (CCD), which is used for 
collection, processing and output of data. There are approximately 225 dwellings in 
each urban CCD, with fewer dwellings in rural areas. There were a total of 37,209 
CCDs defined in the most recent 2001 Census. 

In addition to the census, the ABS conducts surveys to collect detailed information 
on incomes, expenditures and other individual and household characteristics, such 
as the Household Expenditure Survey (HES), the Survey of Income and Housing 
Costs (SIHC) and the National Health Survey (NHS).  

Microdata are data that are available at the unit record level and generally consist of 
a list of unidentifiable individuals or households with associated characteristics 
obtained from a survey or Census. Individual and household characteristics may 
include age, sex, marital status, household type, dwelling type and, possibly, a 
spatial indicator identifying the broad geographic location of the individual or 
household. 

Microdata are available from the ABS from the Census and many of its surveys in the 
form of Confidentialised Unit Record Files (CURFs). Census microdata are available 
as a 1 per cent Household Sample File of the Census population, with some levels of 
detail collapsed for confidentiality. CURFs are also available from the ABS for a 
range of their social surveys, again with measures taken by the ABS to ensure 
confidentiality. These CURFs contain unit records of all the respondents included 
within each survey. CURFs provide a valuable source of unit record data and 
provide a method for analysis at the individual or household level not available from 
tabular output. Usage of all CURFs is strictly governed by a licensing agreement 
with the ABS. 
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2.2 Limitations of Existing Data 

Although the Census provides a comprehensive coverage of Australian households 
for small geographic areas, it has several major limitations. These include the 
following. 

• The amount of information collected from each household is relatively limited. 
For example, only gross household income is collected and then only in broad 
ranges of income, and there is also no information about social security receipt, 
income sources, wealth and expenditure; 

• Unlike many other ABS collections, the full Census results are not publicly 
available as a unit record file. Output for the whole Census file is only available 
as a pre-defined series of tables for each CCD, or as customised tables that can be 
purchased from the ABS. This means, for example, that relationships between 
characteristics of interest cannot be easily or fully explored (such as age by 
income by educational qualifications). It also means that traditional 
microsimulation models 1 – that are widely used by policy makers to assess the 
likely impact of policy changes on certain groups in society – cannot be 
constructed on top of the pre-defined tables; and 

• To protect the confidentiality of individuals, the ABS randomises small numbers 
within the Census. This makes analysis of multiple characteristics for individuals 
or households unreliable for many small geographic areas. 

Other ABS data sources, such as the Household Expenditure Survey, provide a very 
rich source of household information  — but are not available for small geographic 
areas. Due to relatively small sample sizes, the need to protect the confidentiality of 
respondents and the limited spatial stratification of these surveys, very little 
information is available about the spatial variation of individual or household 
characteristics. 

The major limitations of administrative and market survey data include their limited 
availability, often only partial coverage of the population, difficulty in use (most data 
are not collected for analytical purposes and therefore can be difficult to process, 
particularly geographically) and reliability.  

                                               
1 Microsimulation models traditionally use microdata to estimate the likely overall impact of 

social or economic policy change on individuals or households by applying a set of rules 
to the individuals in the microdata. They are particularly useful for the analysis of the 
distribution of outcomes within the population rather than just aggregate outcomes. 
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2.3 Synthetic Microdata 

One solution to this lack of detailed small area data is to merge the information-rich 
survey data with the geographically disaggregated Census data to create synthetic 
microdata for small areas. This new data may then help to fill the deficiency in the 
information available to policy makers by providing synthetic small area unit record 
data – effectively by creating 225 or so synthetic households for each CCD whose 
characteristics match as closely as possible the characteristics of the 225 households 
living in that CCD as shown in the Census data.2  

The benefits of creating synthetic microdata include: 

• the creation of spatially disaggregated data from aggregated data such as 
national surveys; 

• the ability to create tables of Census variables that are not available in the 
standard Census output, such as in the Basic Community Profiles (BCPs) or 
Extended Community Profiles (XCPs); 

• the ability to use the many simulated characteristics of each individual or 
household for multivariate analysis, thereby providing a method of identifying 
and analysing specific socio-demographic groups at the small area level; and 

• the potential to use traditional microsimulation models to estimate the spatial 
impact of policy on particular groups within the population. 

2.4 Spatial Microsimulation 

Spatial microsimulation is a term used to describe those techniques that create 
synthetic microdata for small geographic areas and allow assessment of the spatial 
impact of policy change (Melhuish, Blake and Day, 2002d). These techniques 
generally rely on creating synthetic individuals or households that match the socio-
demographic characteristics of the small areas of interest.  

Spatial microsimulation is a technique that combines individual or household 
microdata, currently available only for large spatial areas, with spatially 
disaggregate data to create synthetic microdata estimates for small areas.  (This 
aspect of the modelling is sometimes termed ‘synthetic estimation’ in the 
international literature.) There are two possible methods by which this can be 
achieved - ‘synthetic reconstruction’ or ‘reweighting’ (Williamson et al, 1998). 

                                               
2 It should be noted that to allay any privacy concerns NATSEM does not allow external 

access to the individual simulated household records. 
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The synthetic reconstruction approach requires the creation of a set of synthetic 
individuals or households whose characteristics match aggregate characteristics for 
the small area, such as those in the Census BCP tables. The process usually involves 
imputing characteristics based on the distributions within the constraining tables, 
building the individual or household profiles in a sequential manner. 

Reweighting is achieved by altering the weights for each individual or household in 
the survey. As national sample surveys are based on a sample of the population, 
each individual or household within the survey must be weighted to represent the 
estimated total number of that type of household within the population (sometimes 
also called ‘grossing up’). In a similar manner, the same sample can be reweighted so 
that it represents the population within a small area. This can be achieved by 
selecting a representative set of individuals or households that, when viewed 
together, best fit the aggregate characteristics of the small area. One way of doing so 
is to select 225 or so households from the sample survey that best represent a 
particular CCD (this is an integer method of selection, in which all selected 
households have a weight of one). Alternatively, all households within the sample 
can be given a small fractional weight so that the sum of all weights equals the 
population in the selected CCD and the sum of the fractional individuals or 
households best matches the characteristic profile of the CCD. 

2.5 The SYNAGI Reweighting Approach 

The SYNAGI (SYNthetic Australian Geo-demographic Information) approach 
currently being developed by NATSEM uses the reweighting method to blend the 
Census and ABS sample survey data together to create a synthetic unit record file for 
every Statistical Local Area (SLA) in Australia3. To date, NATSEM’s efforts have 
mainly focussed upon the ABS Household Expenditure Survey, although the 
methodology has recently been extended to enable the ‘regionalisation’ of other 
sample survey data (see Section 4). The technique involves first recoding the HES 
and Census variables to be comparable, and then reweighting the HES, utilising 
detailed socio-demographic profiles from the Census BCP or XCPs. Reweighting is 
undertaken using an optimisation approach to iteratively generate a set of weights 
that ‘best-fits’ each SLA. That is, household weights are gradually changed until they 
produce a set of characteristics that match those of each SLA. Although a non-integer 
method of reweighting is used, the modelling can be seen as effectively creating 225 
or so synthetic households for each CCD, with the characteristics of the synthetic 
households within each CCD closely matching the characteristics revealed in the 
Census data for households in that particular CCD. 
                                               
3 Statistical Local Areas or SLAs are a larger geographic unit than CCDs. There are about 

1350 in Australia. 
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SYNAGI reweighting currently uses data from the 2001 Census of Population and 
Housing XCP to create target variables for each of the 1350 SLAs in Australia. The 
variables from the Census that are chosen as targets are those that are also contained 
within the 1998-99 HES. To make the variables from the HES compatible with the 
Census, relevant HES variables are recoded so that they match the classifications and 
ranges that exist in the Census. Up to 15 variables are currently used in the SYNAGI 
matching process (see Melhuish et al, 2002d), with the variables used for the 
matching being selected to reflect the policy and research topics for which the data 
will be used.  

The matching process requires that the Census and HES variables be based on the 
same year. The HES data are adjusted to bring them up to estimates for 2001 (for 
example, by inflating by movements in earnings since 1998-99). There is no 
requirement to increase the population size of the HES as it is a sample and is 
reweighted in the SYNAGI process to match the population within each SLA. 

The objective of the optimisation process is to reweight the HES households in an 
iterative manner to create a match for the target variables in the Census for each SLA. 
This results in a weight for each of the 6,892 household records for each of the 1350 
SLAs (although many of the weights within a particular SLAs will be zero). The sum 
of these weights equals the number of households in the SLA, while applying the 
weights to the HES input values should create values that match the target values in 
the Census table. The current version of SYNAGI utilises the GREGWT reweighting 
algorithm developed by the ABS.  

The complexity of the reweighting task is highlighted in Table 1, which sets out the 
reweighting classes (or targets) used in a recent application of SYNAGI examining 
housing affordability.  NATSEM is still in the early phases of refining the 
reweighting methodology, but lessons learnt to date have included the following: 

• there is a tradeoff between the number of classes that we attempt to reweight the 
sample survey to and the likelihood of the reweighting algorithm achieving a 
satisfactory outcome (or ‘converging’); 

• it is not entirely clear what an appropriate measure of ‘convergence’ is (that is, 
what measure of convergence will tell us when the reweighted outcomes are 
sufficiently reliable for policy makers);  

• for SLAs that are very unusual it can be difficult or impossible to achieve 
convergence (e.g. inner city SLAs with large numbers of affluent apartment 
dwellers create difficulties, because in the HES sample there are relatively few 
such households); and 

• rather than creating a ‘general purpose’ spatial database using the reweighitng 
techniques, it appears that it is important to choose linkage variables that are 
directly relevant to the area of study that the resultant database will be used for 
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(e.g. to choose housing related variables for housing policy applications and child 
related variables for child benefit applications). 

Table 1 Benchmarks for ARC Stage 1 derived from Census 2001 Expanded 
Community Profile and HES linkage variable dataset 

Benchmark XCP table  XCP and HES common classes/categories 

1. Age by 
Labour 
Force Status 
by sex 

XU13 AGE BY LABOUR 
FORCE STATUS (FULL-
TIME/PART-TIME) BY SEX 
(Persons aged 15 years and 
over (excluding overseas 
visitors)) 

Male, Female  
0-14; 15-24; 25-64; 65+; 

full-time; part-time; unemployed; not in labour 
force; not applicable 
24 classes (1) 

2. 
Relationship 
in household 
by Age 

XU31 FAMILY TYPE AND 
RELATIONSHIP IN 
HOUSEHOLD BY AGE 
(Persons) 

 

0-14; 15-24; 25-64; 65+; 

Husband, wife or partner; child under 15; 
dependent student (15-24); non-dependent child, 
other related individual; lone parent; lone person; 
group; other (other related individual and 
unrelated individual living in a group or family 
household) 

 
23 classes (2) 

3. Tenure by 
weekly rent 

XU44 LANDLORD TYPE BY 
WEEKLY RENT (Occupied 
private dwellings being rented) 

Rent-public; rent-private 

Rent $(0-99; 100-199; 200-299; 300-499; 500+) 
7 classes (3) 

4. Tenure 
type by 
household 
type 

XU46 TENURE TYPE AND 
LANDLORD TYPE BY WEEKLY 
HOUSEHOLD INCOME BY 
HOUSEHOLD TYPE (Occupied 
private dwellings containing 
family, group or lone person 
households) 

Fully-owned; being purchased; rented-private; 
rented-public 

 
Family household; lone–person household; 
group household 
 

12 classes 

5. Tenure 
type by 
weekly 
household 
income 

XU46 TENURE TYPE AND 
LANDLORD TYPE BY WEEKLY 
HOUSEHOLD INCOME BY 
HOUSEHOLD TYPE (Occupied 
private dwellings containing 
family, group or lone person 
households) 

Fully-owned; being purchased; rented-private; 
rented-public 
 

Income $(0-199; 200-399; 400-599; 600-799; 
800-999; 1000-1499; 1500+) 
 
28 classes 

6. Type of 
non-private 
dwelling 

XU_NPD (custom version of 
X45) TYPE OF NON-PRIVATE 
DWELLING (Persons in non-
private dwellings) 

Hotel, motel, boarding-house; boarding-school, 
residence hall; homes for aged; staff quarters; 
hospitals; child institutions; prisons; other NPD 
(disabled, homeless, religious, welfare) 

 
8 classes 

7. Monthly 
housing loan 
repayment 
by weekly 
household 
income 

XU41 MONTHLY HOUSING 
LOAN REPAYMENT BY 
WEEKLY HOUSEHOLD 
INCOME (occupied private 
dwellings being purchased, 
includes dwellings being 
purchased under a rent/buy 
scheme) 

Loan $(1-199; 200-399; 400-599; 600-799; 800-
999; 1000-1199; 1200+) 
 

Income $(nil-399; 400-799; 800+)  
 

21 classes 

8. Dwelling 
structure by 

X47 DWELLING STRUCTURE 
BY HOUSEHOLD TYPE BY 

Separate house; semi-detached, row or terrace 
house, townhouse etc; flat, unit or apartment 
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household 
family 
composition  

FAMILY TYPE (Occupied private 
dwellings containing family, 
group or lone person 
households) 

house, townhouse etc; flat, unit or apartment 

 
Couple with kids; couple w/o kids; one-parent 
family; lone person;  

Note: other households (excluding NPD) are not 
explicitly used in the benchmark 
 
12 classes 

9. Number of 
persons 
(usually 
resident) 

XU48 DWELLING STRUCTURE 
BY NUMBER OF MOTOR 
VEHICLES BY NUMBER OF 
PERSONS (USUALLY 
RESIDENT) (Occupied private 
dwellings containing family, 
group and lone person 
households) 

Number of persons: 2, 3, 4, 5, 6+ 
 
 

 
 

5 classes 

10. Weekly 
rent by 
weekly 
household 
income 

XU40 WEEKLY RENT BY 
WEEKLY HOUSEHOLD 
INCOME (Occupied private 
dwellings being rented) 

Rent $(0-99; 100-199; 200-299; 300+) 
Income $(1-199; 200-399; 400-599; 600-799; 
800-999; 1000+) 

 
24 classes 

1 Not all classes are applicable to all variables (e.g. persons over 65 years old cannot be ‘unemployed’). 

2 Non-classifiable households and not applicable (includes persons in NPDs and migratory or off-shore SLAs) classes are not 
explicitly used but provide consistency for NPD linkage variables. 

3 Public rent has only 2 classes ($0-$99; $100+). 

2.6 The Addition of Microsimulation 

At the conclusion of the above steps, a population of synthetic households has been 
created, with details of their household and family type, housing and labour force 
tenure, private income, education and so on.  The next step is to create a 
microsimulation model, by imputing the rules of government programs and adding 
the capacity to change those programs.  NATSEM’s STINMOD static 
microsimulation model is a well-known model used by Australian government 
departments for budget costing of income tax and social security policy changes 
(Bremner et al, 2002). Our initial efforts have focussed on using a preliminary spatial 
version of STINMOD, for examining the spatial impact of tax and social security 
policy changes.  As described below, these attempts have recently been augmented 
by detailed modelling of the Commonwealth Rent Assistance program.  
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3 Applications of spatial microsimulation 

So how can the new spatial microsimulation technology be used by policy makers?  
One possible set of applications involve mapping or analysing the spatial 
characteristics of households, perhaps looking at a household characteristic that is of 
great interest to policy makers but not available directly from the Census data. A 
second possible set of applications is to predict the spatial impact of policy change, 
such as the change in income distribution following a social security policy change.  
A third type of application is to determine where particular types of clients are likely 
to be located and thus where physical and other infrastructure should be located to 
best suit client needs. 

3.1 Spatial distribution of household characteristics 

Poverty 

While poverty is of great interest to policy makers, it cannot be readily calculated 
from the Census. Most studies of income poverty use the equivalent (needs-adjusted) 
after-income tax income of the household to assess poverty. However, the Census 
only asks households about their gross income within ranges and does not ask about 
the income tax liabilities of the household.  

In e recent application we used the SYNAGI database to calculate poverty rates in 
2001, using a poverty line set at half of the average disposable income of households 
(Harding et al, 2003). Such a poverty line is somewhat below the 60 per cent of 
median equivalent income standard now adopted by Eurostat.  Figure 1 thus 
illustrates one possible use of the new microsimulation capacity, mapping poverty 
rates by postcode in Victoria so as to get a visual impression of whether poverty is 
much higher in particular areas of a State or Territory (Harding et al, 2003). Although 
more detailed exploration is required, the initial impression given by the map is that 
the rate of poverty tends to be lower in the city of Melbourne than in rural and 
regional areas. 
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Figure 1 Estimated Poverty Rates by Postcode in Victoria, 2001 

 
 

A second related example is provided in Figure 2, which illustrates the great detail 
that can be found within microsimulation models. This study examined poverty 
rates in the Australian Capital Territory in 1999 (Bill et al, 2002a), and the chart 
shows selected characteristics of those residents in poverty within the 10 suburbs 
with the highest poverty rates in the ACT. Clearly, such information would be of 
great use to policy makers as they tried to formulate appropriate responses to the 
relatively high rates of poverty in these suburbs. For example, a policy aimed at 
reducing poverty among older Australians would have relatively little impact upon 
poverty in these suburbs, as those who are poor in these suburbs are 
overwhelmingly unemployed or not in the labour force and very few are aged 65 
years and over. 
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Figure 2 Characteristics of people in poverty for the 10 suburbs with the 
highest number of people in poverty, ACT, 1999 
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Housing unaffordability 

Another recent example of using spatial microsimulation to gain an impression of 
the spatial characteristics of households involved an assessment of houseing stress. 
The proportion of households living in unaffordable housing was defined as 
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households in the bottom two quintiles (40%) of the equivalised gross household 
income distribution and with housing costs greater than or equal to 30% of gross 
household income. This particular housing stress measure can be estimated directly 
from the actual Census records by the ABS. As a result, this provided an ideal 
opportunity to check how well the SYNAGI techniques appeared to perform in 
predicting housing unaffordability at a small area level.  

As Figure 3 illustrates, there was a very high degree of correlation between the 
SYNAGI estimates of the number of households facing housing stress within a 
particular SLA and the ABS estimates. This suggests that the reweighting techniques 
worked well for this particular application. Figure 4 shows the number of 
households in housing stress in an area of western Sydney. 

Figure 3 Comparison of SYNAGI estimates of number of households in 
unaffordable housing in NSW SLAs, in comparison with ABS Census 
based estimates 
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Figure 4 Number of households in unaffordable housing in Western Sydney 
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3.2 Policy simulation 

A second possible set of applications for the spatial microsimulation involves the 
analysis of the small area impacts of policy change.   For example, in recent years the 
payment rates paid to pensioner couples in Australia have moved ahead of those 
paid to unemployment allowee couples. 4  We therefore ran a policy change where 
the rate paid to unemployed couples was increased by $25.40 a fortnight to bring it 
back into line with that for pensioners, and then examined the difference made to 
spatial poverty rates by this policy change.5  (Harding et al, 2003) 

                                               
4 An important distinction in the Australian income support system is between pensions 

(paid, for example, to aged people and disabled adults) and allowances (paid, for 
example, to people who were unemployed or temporarily incapacitated for work due to 
sickness). Up until 1998, the base rate of assistance paid to allowees was the same as that 
paid to pensioners.  However, since 1998 allowances have been indexed to movements in 
the Consumer Price Index, while pensions have been indexed to movements in average 
male earnings. With earnings having increased more rapidly than prices, there is a 
growing gap between the rates of payment received by an allowee and by a pensioner. 
While the amount received by an allowee couple was the same as that received by a 
pensioner couple in 1997, by June 2001 the allowee couple received $25.40 per fortnight 
less (and the gap has since widened further). In June 2001, each partner within a 
pensioner couple received $335.50 a fortnight. In contrast, each partner within an allowee 
couple received only $322.80 a fortnight. A recent comprehensive review of poverty in 
Australia found a very high and rising rate of poverty amongst those who were 
unemployed, which suggested that those receiving unemployment allowances had fallen 
further behind average incomes within the community (Harding et al, 2001, p. 12). One 
possible interesting question is therefore the impact upon poverty outcomes of restoring 
the relativities prevailing in 1997 between allowee and pensioner couples - and that is the 
policy option simulated here, against a June 2001 world. 

5 It must be emphasised that the results presented here are intended to illustrate the 
potential capacities of the new models being developed, rather than to be treated as firm 
estimates of the extent of poverty in Australia today.  There has been intense public debate in 
Australia for the past 18 months about the most appropriate way to measure poverty and 
about the accuracy of the national sample survey data that underlies most poverty estimates 
in Australia. In addition, and even more importantly, the results presented here are the 
result of blending the 1998-99 ABS Household Expenditure Survey unit record data with the 
1996 Census Basic Community Profiles (with some minor updating of both data sources to 
better reflect the 2001 world).  NATSEM has more recently been blending the 1998-99 HES 
data with the new 2001 Census data. This will provide a much more up-to-date picture of the 
extent of relative disadvantage in Australia today. Finally, the results presented here have 
arisen from NATSEM’s first attempt to simulate the spatial impact of a policy change by 
linking its STINMOD microsimulation model of the tax and transfer system with the 
synthetic household microdata. Much research remains to be done to confirm the extent to 
which the synthetic results match other available benchmark data (such as Centrelink 
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Figure 5 Estimated Change in Poverty Rates by Postcode as a Result of the 
Policy Change, in Victoria  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5 shows the estimated change in poverty rates by postcode in Victoria as a 
result of the policy change, with the largest falls being recorded in areas where a 

                                                                                                                                                
administrative data on the number of social security recipients by postcode). The extent to 
which results from the HES and other ABS sample surveys accord with existing national 
administrative data on the number of social security recipients and the amount of social 
security payments received at the national level is already the subject of investigation by the 
ABS and the Social Policy Research Centre at the University of NSW. We have not yet 
undertaken the further research required to validate the accuracy of the social security 
payments simulated within STINMOD at the regional level. 
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significant cause of poverty was unemployment (rather than, for example, being 
working poor or aged). 

A second example of this type of application lies in the Commonwealth Rent 
Assistance (CRA) model recently constructed for the Australian Housing and Urban 
Research Institute (AHURI) (Melhuish et al, 2004).  CRA is a part of the Australian 
income support system and an important housing assistance program. It provides 
supplementary income to about one million low-income households in the private 
rental market, in recognition of the higher cost of renting private housing compared 
with the subsidised cost of public housing. CRA entitlement rules are standard 
across the country, even though rents, incomes and household structures differ 
greatly from region to region. Such housing and household characteristics are not 
explicitly addressed by CRA or other housing assistance policy in Australia. For 
some time there has been concern about the lack of recognition in CRA rules of the 
regional differences in the cost of renting in the private and public housing market. 
There have been calls for a regional dimension to be added to CRA payments.  

The AHURI modelling project aims to quantify what happens when we apply 
across-the-board housing assistance programs to households and housing that 
exhibit considerable regional variation.  The key part of the project involved creating 
a new dataset using the techniques of spatial microsimulation. The small-area 
housing dataset combines small-area data (at the Statistical Local Area level) from 
the 2001 Census of Population and Housing with data from the Australian Bureau of 
Statistics (ABS) 1998–99 Household Expenditure Survey (HES). 

NATSEM’s microsimulation model, STINMOD, was used to update the HES data from 
1998–99 to 2001 and to impute CRA entitlements. The dataset was calibrated to 
administrative data on CRA receipts from the Commonwealth Housing Dataset. To 
assess the targeting performance of CRA at a regional level, the project modelled the 
CRA entitlement rules as they were in June 2001, and four scenarios of alternative 
CRA specifications. Three of these four scenarios were defined as the ‘basic’ changes 
that could be made to CRA entitlement rules — an increase in the taper rate, a 
reduction in the minimum rent threshold, and an increase in the maximum level of 
assistance. 

Due to the nature of CRA entitlement rules, there are numerous combinations of 
changes that could be made to the rules to improve the regional targeting 
performance of CRA.  Several more complex alternative specifications were 
considered but only one was modelled — a 10 per cent increase in the maximum 
level of assistance combined with a decrease in the taper rate to 0.7. In this scenario 
the number of CRA recipients in unaffordable housing (paying more than 30 per cent 
of their income on rent) fell in many areas (see Figure 6).  
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Figure 6   Percentage of CRA eligible income units in unaffordable 
housing after policy change 

 

 

3.3 Location of infrastructure 

A third set of applications for spatial microsimulation particularly focus on where 
clients of a particular service are likely to live – and thus where government should 
concentrate its efforts or locate its offices to best meet these needs.   

In Australia, Centrelink is the agency that has responsibility for the delivery of a 
range of government services including income support payments and associated 
services. As such, it has a large infrastructure devoted to contact with customers 
through a variety of access channels – ranging from walk-in offices to e-mail. A 
constant challenge for Centrelink is the need to ‘tune’ this infrastructure in response 
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to government policy directions, changing customer patterns, changes in customers’ 
preferred ways of accessing Centrelink, and new modes of access.  

To do this, NATSEM developed the Customer Service Projection (CuSP) model with 
Centrelink, which provides the capability to assess future property and staffing 
requirements and service access options at both macro and local level (King et al, 
2002b). The capability takes into account: 

1. the changing demographic and economic environment; 

2. decisions about new or changed directions in service delivery, including electronic 
service delivery; 

3. the impact of government policy changes;  

4. the impact of Centrelink acquiring responsibility for new groups of customers; 
and 

5. customer requirements and preferences. 

The Centrelink model is based on spatial microsimulation, with the addition of data 
about the preferences and usage patterns of various access channels to Centrelink 
services by its customers.  Figure 7 provides an example of the type of output 
produced from the model, showing the projected changes in customer numbers for 
various postcodes in Queensland over the five years to 2007 - with the green crosses 
showing the current location of Centrelink customer service centres (i.e. offices). 
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Figure 7  Projected percentage changes in Centrelink customer numbers,  
2002-07 
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A second model under development in this area is the CareMod model. CareMod is a 
spatial microsimulation model that is being constructed as a strategic planning and 
decision-support tool for forecasting the future demand for care by older Australians, 
the likely cost of aged care support, and the financial capacity of older Australians to 
bear a greater share of that cost. The aim is to be able to generate detailed regional 
projections for older Australians living in New South Wales up to 2020. 

This has provided an opportunity for the modelling being undertaken in CareMod, 
which focuses on a narrower yet more detailed age breakdown — all persons living 
in a household in which there is at least one person aged 55 years or more). In 
addition, CareMod’s base input dataset is derived from the ABS 1998 Survey of 
Disability, Ageing and Carers. This required regionalising a new ABS survey as 
NATSEM’s previous regionalisation work was based on the Household Expenditure 
Survey.  

In CareMod the data from the Survey of Disability, Ageing and Carers have been 
reweighted against a range of benchmarks using data from the 2001 Census of 
Population and Housing. The benchmarks are based on a selection of linkage 
variables common to both the survey and the census that adequately represented the 
sociodemographic attributes of the population of each Statistical Local Area. They 
also address the main issues of concern — namely, the drivers of the need for care 
and the income and assets of older Australians.  

4 Conclusions 

In recent years NATSEM has developed spatial microsimulation techniques, which 
attempt to create geographically-detailed unit record files of synthetic households.  
This paper has outlined the methods and demonstrated applications of the new 
techniques in estimating socio-economic variables such as poverty and housing 
affordability at a small regional area. 

During the past decade NATSEM has created many microsimulation models, which 
have allowed policy makers to assess the immediate distributional and revenue 
impact of possible policy changes at the national level.  However, in the past, suitable 
microdata have not been available in Australia to assess the impact of existing policy 
or possible policy changes at a more detailed spatial level. The new techniques 
developed at NATSEM attempt to redress this deficiency. 

This paper has described NATSEM’s first attempts to simulate the spatial impact of a 
possible policy changes – namely, increasing the rate of social security payment paid 
to allowee couples to the same level as that paid to pensioner couples and adjusting 
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the entitlement rules for Commonwealth Rent Assistance. In both cases the 
modelling demonstrates that the possible policy changes have disparate spatial 
impacts, benefiting some regions much more than others. 

The paper has also highlighted the capability of spatial microsimulation to examine 
where clients of a particular service are likely to live – and thus where government 
should concentrate its efforts or locate its offices to best meet these needs.  The 
Customer Service Projection (CuSP) Model developed by NATSEM for Centrelink 
and CareMod, a strategic planning and decision-support tool for forecasting the 
future demand for care by older Australians, the likely cost of aged care support, and 
the financial capacity of older Australians to bear a greater share of that cost, are 
examples of these applications. 
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