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a b s t r a c t 

A new dataset of population projections for local areas of 

Australia is described. The areas comprise SA3 areas of 

the Australian Statistical Geography Standard, which mostly 

range in population between 30,0 0 0 and 130,0 0 0. The pro- 

jections are launched from the 2020 Estimated Resident Pop- 

ulations published by the Australian Bureau of Statistics and 

extend out to 2035. They are available by sex and five year 

age group up to 80–84 with 85 + as the final age group 

and in five year projection intervals. The projections were 

prepared using the synthetic migration cohort-component 

model, a new model for population projections which re- 

quires much less input data than conventional projection 

models, and therefore involves much lower costs and produc- 

tion time. Despite this, a recent evaluation demonstrated re- 

spectable forecast accuracy, and greater accuracy than equiv- 

alent simple projection models producing populations by age 

and sex. The age-sex projections are constrained to inde- 

pendent age-sex national projections and local area projec- 

tions of total populations. The dataset consists of local area 

projections for the whole of the country which is consis- 

tent in methods, input data, and projection outputs due to 

the use of one model. This is rare in Australia because local 

area projections are most commonly prepared by individual 

State/Territory Governments using different methods, data 

sources, projection assumptions (which can be influenced by 

State/Territory population policies), and time periods. These 
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nationally consistent projection data should be useful for a 

wide range of local area planning, policy, and research pur- 

poses, such as childcare demand, school enrolments, power 

and water usage, aged care provision, store and business 

site selection, living arrangements and household projections, 

labour force projections, and transport modelling. 

© 2022 The Author(s). Published by Elsevier Inc. 

This is an open access article under the CC BY-NC-ND 

license ( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

S
pecifications Table 

Subject Social science 

Specific subject area Local area population projections 

Type of data Table 

How the data were acquired Simulated 

Data format Excel and csv files of population projections 

Description of data collection Population projections were produced as the output of the synthetic migration 

cohort-component population projection program. This program is available at 

https://doi.org/10.6084/m9.figshare.19372784.v1 

Data source location Country: Australia 

Geography: SA3 areas of the Australian Statistical Geography Standard 2016. 

Launch year Estimated Resident Populations for 2020: available via ABS Data 

Explorer https://explore.data.abs.gov.au/ 

Model migration schedule: model fitted to SA3 area internal migration data 

available via ABS TableBuilder 

https://www.abs.gov.au/websitedbs/censushome.nsf/home/tablebuilder 

Local crude migration turnover rates: estimated using SA3 area census 

migration data available via ABS TableBuilder 

https://www.abs.gov.au/websitedbs/censushome.nsf/home/tablebuilder 

State Government total population projections for local areas within urban 

regions: 

New South Wales: Data supplied directly by the New South Wales State 

Government 

Victoria: https://www.planning.vic.gov.au/land- use- and- population- 

research/victoria- in- future 

Queensland: https://www.qgso.qld.gov.au/statistics/theme/population/ 

population-projections/regions 

South Australia: 

https://data.sa.gov.au/data/dataset/population- projections- for- sa 

Western Australia: https://www.wa.gov.au/government/document-collections/ 

western-australia-tomorrow-population-forecasts#sa2-australian-statistical- 

geography-standard 

Tasmania: https://www.treasury.tas.gov.au/economy/economic-data/ 

2019- population- projections- for- tasmania- and- its- local- government- areas 

Northern Territory: 

https://treasury.nt.gov.au/dtf/economic-group/population-projections 

Australian Capital Territory: https://apps.treasury.act.gov.au/ _ _ data/assets/ 

word _ doc/0 0 06/1305582/ACT- Population- Projections- Paper- FINAL.doc 

Data accessibility Local area total population projection model and data: 

https://doi.org/10.6084/m9.figshare.19744798.v1 

All synthetic migration projection model input data available from 

https://doi.org/10.6084/m9.figshare.19744816.v1 

Repository name: Figshare 

Data identification number: 10.6084/m9.figshare.19769560.v1 

Direct URL to data: https://doi.org/10.6084/m9.figshare.19769560.v1 

Instructions for accessing these data: click on URL for direct access to the data 

http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.6084/m9.figshare.19372784.v1
https://explore.data.abs.gov.au/
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Value of the Data 

• The projections should prove useful by scientists, government, and business, for a wide range

of planning, budgeting and research purposes. 

• For scientists, the projections could provide inputs to specialist modelling in a wide range

of projects, for example: projections of local labour force supply; changing living arrange-

ments and household types; the number of older persons with chronic health conditions;

the potential number of people affected by sea-level rise as the global climate changes; and

transport modelling. 

• For analysts in government and business, the data could be useful for assessing future: child-

care needs; the number of school places required; dwelling construction; health and educa-

tion staffing; transport demand; water, sewerage and power demand; aged care places; store,

office or factory location decisions; and the identification of potential new markets for goods

and services. 

• Recent research [1] has demonstrated that the low-cost synthetic migration cohort-

component model produces population projections with respectable accuracy, and greater

accuracy than other simple models producing population projections by age and sex. They

should be useful for studies which need projections up to 15 years ahead and with a 5 year

age group breakdown. 

• The dataset represents a nationally consistent and publicly available set of local area projec-

tions for the whole of Australia. 

1. Data Description 

The projections are available in the Excel file ‘SA3 2020-based projections data.xlsx’. The

dataset consists of population projections for SA3 areas of Australia for 30th June 2025, 2030

and 2035, along with 2020 Estimated Resident Populations (ERPs) published by the Australian

Bureau of Statistics which form the jump-off (or launch) year populations of the projections.

SA3 areas were designed by the Australian Bureau of Statistics to usually contain populations

between 30,0 0 0 and 130,0 0 0 people [2] , though some have populations which lie well outside

this range. The SA3 areas in this dataset are those defined by the 2016 Australian Statistical Ge-

ography Standard [2] . All populations in the dataset are defined as the population usually res-

ident in each local area (and thus exclude temporary visitors, and include residents temporarily

away). The projections were produced by sex and five year age group from 0–4 to 80–84, with

85 + being the final age group. 

A few SA3 areas have been merged in the projections dataset due to very small populations.

Three SA3 areas in New South Wales were merged into ‘NSW Remainder’. These were: Blue

Mountains – South, Illawarra Catchment Reserve, and Lord Howe Island. The three SA3 areas in

the Other Territories region, Christmas Island, Cocos (Keeling) Islands, and Jervis Bay, were also

merged into simply ‘Other Territories’. 

The Excel file consists of three worksheets. Years are located in columns, while other vari-

ables occupy rows. The worksheet ‘Totals’ reports the total populations of each SA3 in 2020

(the jump-off year Estimated Resident Populations) and projections for 2025, 2030, and 2035.

The ‘AgeSex’ worksheet contains the SA3 area populations by sex and five year age group

for 2020, 2025, 2030, and 2035. The third worksheet, ‘Components’, lists the projected pop-

ulation accounts for each projection interval, 2020–25, 2025–30, and 2030–35. Included in

this sheet are start-of-interval populations, births, deaths, net migration, and end-of-interval

populations. 

The data in each of the Excel worksheets is also provided in csv files for users who prefer this

format. They are organised as flat files, with just one column of population data. The variables

are summarised in Table 1 . 
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Table 1 

Variables in the local area projections dataset. 

Variable Name Summary Type Values 

SA3 code Unique ID assigned to each SA3 area by the 

ABS [1] . Additionally, the NSW Remainder 

has been assigned a code of 19999 and 

Other Territories 90109. 

Integer (5 digits) e.g., 10102 for Queanbeyan 

SA3 area name Names of the SA3 areas, the NSW 

Remainder area, and Other Territories 

String e.g., Queanbeyan 

Year The projected year. Projections are 

available in 5 year intervals out to 2035 

Integer 2020, 2025, 2030, 2035 

Population The projected number of individuals for 

the indicated year 

Numeric e.g., the projected total 

population for Canterbury 

in 2035 is 172,229 

Sex Sex of the projected population String Males, Females 

Age group Projections are available for 18 five year 

age groups from 0–4 to 85 + 

String e.g., 5–9 

Period This variable describes five year periods 

and is used in the Components 

worksheet/csv file. The number of births, 

deaths, and the net migration to occur 

within each period, for each SA3 region, 

are provided 

String 2020–2025 

2025–2030 

2030–2035 

Component The Component variable is used in the 

Components worksheet/csv file. It indicates 

whether the value refers to births, net 

migration, mortality, start-of-period 

population, or end-of-period population 

String Births 

Deaths 

End-of-period population 

Net migration 

Start-of-period population 

Value The Value variable is used in the 

Components worksheet/csv file. The 

variable refers to the value of the projected 

component given by the components 

variable. 

Numeric e.g., -3328 for net 

migration in Mackay during 

the 2025–30 period. 
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.1. Experimental Design, Materials and Methods 

.1. Projection Model 

The population projections in the dataset were prepared using a projection program which

mplements the synthetic migration cohort-component model [1] . This new approach to projec-

ions incorporates the conceptually strong feature of modelling inwards and outwards migration

rather than net migration) but without the high data requirements of multiregional local area

rojection models [3] . It enables the projections preparation process to be much quicker and

asier. Recent testing of the model by creating local area ‘projections’ for past periods and then

valuating these projections against actual Estimated Resident Populations demonstrated a re-

pectable level of accuracy, and greater accuracy than simple benchmark models [1] . For exam-

le, three sets of test projections 10 years ahead produced Median Absolute Percentage Errors

alculated across all age-sex population groups of 8.5%, 9.5%, and 7.1% compared to 9.3%, 11.9%,

nd 7.7%, respectively, with the Hamilton-Perry model [1] . The modelling process is summarised

n Fig. 1 . 

The heart of the synthetic migration model consists of a bi-regional cohort-component

odel. The population of a cohort at time t + 5 years is calculated as the size of the same co-

ort at time t minus the deaths that occur in the five year interval, minus outward migration,
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Fig. 1. An overview of the population projections process. Source: modified from Fig. 1 in Wilson & Grossman 

(2022) [4] . 

 

 

 

 

 

 

 

 

 

 

 

 

 

plus inward migration. For example, the male population aged 50–54 in 2025 is projected as

the male population aged 45–49 in 2020, minus the deaths which occur to this cohort between

2020 and 2025, minus outward migration, plus inward migration. 

To keep the model as simple as possible and data requirements to a minimum, migration

is only modelled between each local area and the rest of the world. The model does not in-

corporate separate international and domestic migration streams. Inward migration flows refer

to migration from the rest of the world in to the local area; outward migration flows describe

migration out of the local area to the rest of the world. This two-way division of geographi-

cal space gives the model its bi-regional name. Outward migration is calculated by multiplying

an outward migration rate by the local area population-at-risk. Inward migration is projected

directly as numbers (rather than via rates) because the rest of the world population is not mod-

elled. 

Births and deaths are projected in a standard way for cohort-component models. Deaths are

projected using age-specific death rates multiplied by populations. Births, which form the initial

population of new cohorts, are projected by multiplying age-specific fertility rates by female

populations-at-risk. 
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The local area age-sex projections are constrained by two sets of independent projections: 

(1) Total local area populations. 

(2) National projections by age and sex. 

Previous research has shown how constraining projections to more aggregate independent

rojections can improve forecast accuracy [5–8] . 

.2. Input Data and Projection Assumptions 

The SA3 area population projections were launched from the 30th June 2020 Estimated Resi-

ent Populations by age and sex published by the ABS [9] . Fertility assumptions were formulated

n terms of the Total Fertility Rate (TFR), the average number babies born per woman. Local area

FRs for the base period were estimated using the Hauer and Schmertmann xTFR indirect es-

imation method [10] and assumed to remain constant into the future. A fixed age profile of

ertility, calculated from the average of recent national fertility rates, was used to generate age-

pecific fertility rates consistent with each area’s TFR. Mortality assumptions were set in terms

f life expectancy at birth. Life expectancy at birth by sex for each local area was assumed to the

ame as national projected life expectancy. Age-specific death rates were generated using a mor-

ality surface of national life tables [11] , from which a set of age-specific death rates consistent

ith each assumed life expectancy value was extracted. 

The projection model uses synthetic migration flows as its most important data input. In

any cases, real migration data is unavailable, too sparse, too expensive, or too time-consuming

o adjust and smooth. Synthetic migration data is estimated over a five year base period prior

o the projections. The estimation calculations are undertaken separately for each local area and

onsist of seven steps [1] . 

(1) Preliminary migration turnover (inward plus outward migration combined) by age and sex

is estimated as the product of model migration rates and the base period population-at-

risk. The model rates for the current projections were created by fitting a model migration

schedule to all inter-SA3 area internal migration flows recorded by the 2016 Census. The

same model schedule is used for all areas. 

(2) Total migration turnover for the local area is calculated by multiplying a crude (all-age)

migration turnover rate by the total base period population-at-risk. For these projections,

local area-specific crude migration turnover rates were estimated from 2016 Census mi-

gration data. 

(3) The preliminary migration turnover values by age and sex are scaled to sum to total mi-

gration turnover. The estimates are then split into two to produce preliminary values of

separate inward and outward migration flows by age and sex. The inward and outward

migration flows consist of the same values at this stage. 

(4) Base period total net migration is calculated as an accounting residual, which is total pop-

ulation change over the five year base period after accounting for births and deaths. 

(5) The preliminary inward and outward migration flows by age and sex are adjusted propor-

tionally upwards or downwards to be consistent with the total net migration value. The

two sets of migration flows are now different, but the age profiles are still identical. 

(6) Base period residual net migration by age and sex is calculated. 

(7) In the final step, inward and outward migration flows by age and sex are adjusted propor-

tionally up or down to be consistent with the age-sex net migration values. This results

in inward and outward migration age profiles which now differ in shape. 

For use in the projection program, outward migration rates by age and sex are calculated

y dividing the synthetic outward migration flows by the base period populations-at-risk. For

nward migration, migration flows are applied directly. Both the outward migration rates and

nward migration flows are effectively adjusted during the running of the projection program
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due to the application of the two projection constraints of local area total population projections

and national population projections by age and sex. 

To obtain a cohort-component projection which sums over age and sex to the independent

total population, initial projected inward and outward migration flows are adjusted so that the

start-of-interval population plus births minus deaths plus inward migration minus outward mi-

gration equals the independent total population projection. Fertility and mortality rates do not

change; only migration is adjusted. Then migration is further adjusted so that net migration by

age and sex sums over all local areas to the independent national projection of net migration

by age and sex. A customised iterative proportional fitting routine is employed to apply these

constraints. 

National projections were created using a standard cohort-component model. These projec-

tions assumed a long-run TFR of 1.65, and life expectancy increasing to 87.6 years for females

and 84.0 years for males by 2035. Net overseas migration was assumed to increase to 225,0 0 0

per annum by 2025–26 and remain constant thereafter. 

Local area projected population totals were prepared using an approach which takes the av-

erage of four extrapolative models. The four constituent models of this averaged model are: 

(i) a constant share of population model in which local area populations are projected as the

jump-off year proportion of the national population multiplied by the national projected

population. 

(ii) a linear/exponential model which projects local area population using linear extrapolation

if base period growth is positive and exponential extrapolation if it is negative. 

(iii) a share of growth model in which projected local population growth from the lin-

ear/exponential model is adjusted to match projected national population change and, 

(iv) a modified exponential model [12] in which the exponential model is subject to floor and

ceiling limits to avoid excessive growth or decline. 

For local areas located within State and Territory Greater Capital City Statistical Areas (GCC-

SAs), the averaged model total population for the GCCSA was used, but it was distributed to

local areas according the most recent State or Territory Government projections. This allowed

State/Territory Government expectations about future residential dwelling growth to be indi-

rectly incorporated into the projections. Outside the capital city regions, the averaged extrapola-

tive local area population totals were used directly. 
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