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Abstract 

 

In 2007 the world’s population became more urban than rural, and, according to the United Nations, this trend 

is to continue for the foreseeable future. With the increasing trend of people moving to urban localities - 

predominantly cities - additional pressures on services, infrastructure and housing is affecting the overall 

quality of life of city dwellers. City planners, policy makers and researchers more generally need access to tools 

and diverse and distributed data sets to help tackle these challenges.  

 

In this paper we focus the online analytical AURIN (Australian Urban Research Infrastructure Network) 

workbench, which provides a data driven approach for informing such issues. AURIN has developed a portal 

that provides (programmatic) online access to large scale distributed and heterogeneous data resources from the 

definitive data provides across Australia. Many of these data providers have regional (State) data hubs to 

coordinate and deliver data sets to the centralized AURIN portal and it’s associated e-Research infrastructure. 

This includes, for example, more than 20 years of longitudinal housing data across Australia with information 

on each housing sales transaction at the property level. For the first time urban researchers from various 

universities and government organizations across Australia can now systematically access housing data to run 

spatial-statistical analysis to understand the driving forces behind a myriad of issues facing cities, including 

housing affordability which is a significant issue across many of Australia’s cities.   
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1.0 Introduction 

 

The world’s growing and increasingly urbanized population presents significant challenges for planners and 

policy makers to address. In 2007 the world’s population became more urban than rural, and, according to the 

United Nations, this trend is to continue with the percentage of population residing in urban areas to be 59.9% 

and 67.2% in 2030 and 2050 respectively (United Nations 2011). The total population is projected to be 8.3 

billion people and 9.3 billion people in 2030 and 2050 respectively (United Nations 2011).This growth and the 

increasing trend of people moving to urban localities- predominantly cities - brings about additional pressures 

on services, infrastructure, housing, transport and the overall quality of life of city dwellers. Issues such as 

housing affordability are becoming increasingly pressing for city planners and policy makers to address. This is 

where urban informatics can assist in providing data driven evidenced policy and decision-making.  

 

Urban informatics can be defined as: 

“… The collection, classification, storage, retrieval, and dissemination of recorded knowledge of, relating to, 

characteristic of, or constituting a city.” (Foth 2009; p23). 

 

Over the last 50 years an increasing array of digital data has been produced relating to urban settlements 

resulting in the rise of the ‘information city’ as referred to by (Castells 1989). Some 80 percent of this data can 

be given a location attribute and can be used to create spatial databases which can then be analyzed and 

visualized to help understand urban growth and development and to plan for sustainable urban futures. 

However, as Townsend (2013) points out, we must be conscious of the limitations of our ability to predict the 

future and to use such information in a way to engage our communities and support bottom-up participatory 

planning of or cities.  

 

In this paper we introduce a ‘big data’ analytics workbench where data representing Australian cities can be 

access, analyzed and visualized. Since 2011, the Australian Urban Research Infrastructure Network (AURIN) 

has made available an online (geo) workbench that provides access to over 1,000 spatial datasets from over 30 

data providers from across Australia. As of June 2014 there are over 6 billion data elements that cover all major 

cities of Australia, crossing health, housing, transport, demographics and other essential characteristics of cities. 

This includes historical data, current data and future data, for example, the expected population growth for 

major cities. 
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2.0 Urban Big Data Analytical Workbenches 

 

As discussed by Stimson and Pettit (2014) the new urban technologies that are rapidly emerging already 

produce massive streams of data that we refer to as ‘big data’, including data in real time and space facilitated 

through the proliferation and spread of wireless technology. This, along with the trend towards ‘open data’ is 

facilitating what Townsend (2013) refers to as the ‘technology of inclusion’. (Boima and Bonfa 2012) suggest 

that the ‘smart cities’ concept that is now popular and widespread is largely a result of such huge gains in 

computing and the associated emergence of ‘big data’. They say: 

 

“… computer hardware and software now allow the development of huge databases and complex manipulations, 

which in turn increase our analytical capacity to solve complex problems.  The development of cloud technology 

and Big Data Analytics, in particular, allows real time data (space and non) management in a multi-dimensional 

context to address [important and complex] issues.”  

 

Zhen (2013) says that ‘big data’ implies what he calls ‘rich knowledge’ about a city that can help it to tackle 

major issues when used correctly. He refers to this as ‘urban computing’, defined as: 

  

“… a process of acquisition, integration, and analysis of big and heterogeneous data generated by a diversity of 

sources in urban spaces, such as sensors, devices, vehicles, building, and human, to tackle the major issues that 

cities face” ... it … “connects unobtrusive and ubiquitous sensing technologies, advanced data management and 

analytics models, and novel visualization methods, to create win-win-win solutions that improve urban 

environment, human life quality, and city operation systems.” 

 

Anderson (2013) Says ‘big data’ represents “game changing opportunities” as we enter what he refers to as the 

“petabyte age”, and Malvey et al. (2013, p15) refers its potential “transformational impact”.  But Hilbert (2013) 

makes the important point that: 

 

“… the crux of the ‘Big Data’ paradigm is actually not the increasingly large amount of data itself, but its 

analysis for intelligent decision-making”. (p. 4) 

 

He suggests that ‘Big Data Analysis’ might be a more fitting term as: 

 

“… the key feature of the paradigmatic change is that analytic treatment of data is systematically placed at the 

forefront of intelligent decision-making. The process can be seen as the natural next step in the evolution from the 

‘Information Age’ and ‘Information Societies” to ‘Knowledge Societies’: building on the digital infrastructure 
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that led to vast increases in information, the current challenge consists in converting this digital information in to 

knowledge that informs intelligent decisions. (p. 4) 

 

‘Smart cities’ research using ‘big data’ is also enhanced through powerful advances in Geographic Information 

Systems (GIS) technologies and what Gilroy (2014) refers to as: 

 

“... the availability of consistent and accurate detailed geographic information [that] is a key enabler for the 

growth of national economies.”  

 

Certainly advances in data modelling capabilities using ‘big data’ - such as data mining and large-scale 

simulation models and agent-based techniques - have considerable potential to enhance urban research. 

According to Gartner (2012) big data is now as the peak of the hype cycle and is receiving considerable 

attention by both business and governments  (Figure 1). 

 

 
 

 

Figure 1. Big Data currently at the peak of the Gartner Hype Cycle1  

 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  http://www.broadstuff.com/archives/2744-McKinseys-latest-10-Tech-trends-the-Broadstuff-view..html	  
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In order to harness the deluge of big dataset and the growing number of open government datasets being made 

available globally a number of companies have developed capabilities in the smart cities and related urban big 

data analytics arena. Probably the most known of these is the IBM Smart Cities initiative where they have 

established a smart cities dashboard as illustrated in Figure 2 and predictive analytics capability working with 

cities such as Rio de Janeiro, Brazil and the City of Portland, Oregon in the United Stated. Another dashboard 

that enables comparative analysis of select number of selected cities from around world is made available 

through the Urban Observatory project as illustrated in Figure 3. Other initiatives include” CISCO’s 

Smart+Connected Communities (http://www.cisco.com/web/strategy/smart_connected_communities.html), 

Siemen’s Smart City (https://www.cee.siemens.com/web/at/en/csb/CVC/Your_Industry/smart-

city/Pages/smart-city.aspx) and Intel’s Sustainable Connected Cities (http://www.cities.io/). 

 

There are also a number of significant university centres and projects being established which are focused on 

the challenges of urban big data. These include, most notably the Centre for Advanced Spatial Analysis at the 

University College London established by Prof Batty in 1995. CASA has developed the London Dashboard, 

which provide a number of real-time data feeds from across the city and make this available through an easy to 

user interface, as illustrated in Figure 4. Other significant centres include: the Urban Big Data Centre (UBDC) – 

University of Glasgow (http://urbanbigdatacentre.com/); The Programmable City, National University of 

Ireland, Maynooth (http://www.nuim.ie/progcity/); Centre for Urban Science and Progress (CUSP), New York 

University (http://cusp.nyu.edu); Beijing City Lab (http://longy.jimdo.com/); Future Cities Laboratory (FCL)  

Singapore ETH Centre, (http://www.futurecities.ethz.ch/); and the AURIN Workbench, as illustrated in Figure 

5.  
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Figure 2. IBM’s Intelligent Operations Center for Smart Cities Dashboard. 

 

 
 

Figure 3. Urban Observatory Dashboard for comparative city analysis: http://www.urbanobservatory.org/ 
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Figure 4. London Dashboard – Centre for Advanced Spatial Analysis, University College London 

 

 
Figure 5. Data shopping and map visualization using the AURIN Workbench 
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3.0 AURIN Workbench 

 

AURIN is a large-scale national e-Research infrastructure project funded by the Australian Government. 

AURIN is tasked with providing seamless access to data sets and scenario modeling tools to support urban 

researchers and policy and decision-makers. AURIN is addressing a number of areas of societal significance, 

through the concept of lenses (Pettit et al. 2013b). Expert Groups have been established for 7 Lenses to date 

including: (i) Population and demographic futures and benchmarked social indicators, (ii) Economic activity 

and urban labour markets; (iii) Urban health, well-being and quality of life; (iv) Urban housing; (v) Urban 

transport; (vi) Energy and water supply and consumption; and (vii) Innovative urban design. 

 

The AURIN portal (https://portal.aurin.org.au) is the flagship application of the workbench which is the focus 

of this particular paper. The functionality within the portal enables end users (urban researchers, policy and 

decision makers) to discover, analyze and visualize a plethora of datasets, which can be used to support the 

planning of sustainable cities.  It is important to emphasize that AURIN provides programmatic access to these 

data sets (and the data remains as close to the data custodians as technically possible) and hence it is far more 

than a list of data sets that have been donated and made available through a web site (as is often the case in 

open data initiatives). The workbench, comprising the end user portal, is conceptually illustrated in Figure 6. It 

has been implemented using an open source federated technical architecture (Sinnott et al. 2012). The federated 

data structure enables datasets from across different cities, government agencies and the private sector to feed 

into the workbench. Key to the success of AURIN has been its engagement with data providers and associated 

stakeholders from government, industry and academia. Many organizations make available sensitive (unit 

level) data sets where access has to be strictly controlled and monitored. Many of these data sets have either 

been siloed behind organizational firewalls or have been scattered around the web. AURIN has provided the 

technological solution that has amassed a critical mass of data and tools that underpins a range of urban 

research and challenges facing our cities. 
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Figure 6. AURIN workbench – an open source federated technical architecture (Sinnott et al. 2012). 

 

AURIN has delivered a multitude of modeling tools to support urban informatics including for example a 

Walkability Toolkit and a What if? Scenario Planning Tool. The Walkability toolkit includes an agent based 

approach for calculating pedsheds (Badland et al. 2013). The What if? Scenario Planning Tool is integrating the 

well known (Klosterman 1999) What if? GIS based planning support system (PSS) into the AURIN portal 

(Pettit et al. 2013a). Other tools within the AURIN portal include an employment clustering tool, and a suite of 

spatial and statistical routines, charting and mapping visualization capabilities. These tools have all been 

developed in an open source secure portal which is extensible and adaptable to including additional tools and 

dataset as they become available. The tools themselves leverage Cloud technologies through the NeCTAR 

project (www.nectar.org.au) and hence can scale horizontally. 

 

All of these tools require access to a rich tapestry of datasets. The project have established a number of Data 

Hubs and feeds across the country to programmatically access data required to support urban researchers 

(Delaney and Pettit 2014). These Data Hubs close the loop between data owners and data users by ensuring 

each hub is established aligning to a set of core principals, defined as: (i) Facilitating collaboration and 

interaction between end users and data custodians (Figure 7); (ii) being held as close to the source as possible; 
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(iii) set up to serve a broad end user community, not a single project; and (iv) sufficient information (including 

metadata) being provided for users to understand the data.  

 

	  
	  

Figure	  7	  –	  Data	  hub	  conceptual	  communication	  feedback	  cycle	  (Delaney and Pettit, 2014).	  

 

In this paper we introduce one of the Data Hubs which provides programmatic access to a rich set of property 

data available at both aggregate census geographies and for each property in Australia. The dataset is spatial-

temporal and goes back over 20 years, with monthly updates and includes descriptive information such as 

dwelling type (house, unit, land), number of bathrooms and bedrooms and dwelling features (including more 

than 20 associated dwelling characteristics such as laundry room availability, garage, BBQ facilities, harbour or 

beach view, etc). The data also includes comprehensive information of sales, auction and rent economic cycles, 

including total transaction prices (with corresponding statistical analysis. For example, median price, detailed 

price breakdown, standard deviation price, geometric mean price, 45% quartile, etc.), as well as first and final 

advertisement prices and dates, settlement dates, and auction clearance rate among others. This big data is 

currently used for analyzing housing affordability and trends in Australia using the suite of tools available via 

the AURIN workbench. Figure 8 illustrates the Median House Price in Melbourne using the property data in the 

workbench.  
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Figure 8. Mapping the median house prices in Melbourne within the AURIN workbench. 

 

This data hub aligns perfectly with the principals set out above, as the data is held directly in the Fairfax 

Australian Property Monitors (APM) infrastructure and queried on demand. In addition, advice and direction on 

the data and attributes made available was taken from a user group both within and outside of the AURIN 

Urban Housing Lens expert group to ensure the data made available meets existing research needs. These tools 

and data can be used to tackle research topics such as: 

 

• Analyzing house price volatility: creating a house price index for various types of properties and for 

various sub-markets, and then using the index to model volatility in house prices and the role that the 

economic cycle plays in house price movement. This can be done with workbench providing data on 

residential properties at different time points, including spatial information about property location 

 

• Analyzing landscape features impact on housing prices, e.g. the differences the pricing of waterfront 

properties with non-water front properties during different phases of the residential property cycle, or 

the effects of a new train station on the surrounding house value over the time of announcement, 

construction and service. 

 

• Comparison of property prices locally versus nationwide trends, e.g. conducting research on property 

prices in Canberra during the 1990s, and comparisons with prices nation-wide during the same time 

span.  
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• Property development for urban fringe over 20 years, e.g. supporting longitudinal research on property 

prices development in the urban fringe, with the provision of unit level transactions data for residential 

lots in the growth areas in local government areas of interest over the last 15-20 years.  

 

• House prices change after natural disasters, e.g. research on the impact in housing prices before and 

after the Brisbane floods of 2010/11. Information for houses in a list of suburbs regarding whether it 

was damaged or not, and how much damage was sustained due to the floods. 

 

3.1 AURIN Software Architecture and Support for Distributed Data Access 

 

The AURIN Software Architecture follows a client-server, service-oriented architecture model applied in a 

fashion that maximizes re-use, scalability, and independence of individual components. The aim is to establish 

a loosely coupled, flexible and extensible service-based architecture (e-Infrastructure) that allows seamless, 

secure access to distributed data sets from the definitive urban data providers across Australia. Key to this is the 

consistent specification and implementation of the component APIs (Application Programming Interface). 

These APIs can in principle be accessed and used by external third party software. Discussions are ongoing on 

the more public access to these APIs. 

 

Individual components of the AURIN e-Infrastructure communicate through Web Service API calls, typically 

(but not exclusively) applying the Representational State Transfer (REST)-ful style of Web services. The 

AURIN e-Infrastructure leverages JavaScript Object Notation (JSON - json.org) for the encoding of the 

majority of its communication and data. JSON allows for hybrid messages with adaptive content. This is 

particularly advantageous for the complex data descriptions and formats to be passed around within the AURIN 

e-Infrastructure. The GeoJSON extension of JSON (www.geojson.org) was adopted for internal spatial data 

transfers and continues to be the format of choice.  

 

The high-level overview of the technical architecture of the underlying e-Infrastructure is shown in Figure 8.  
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Figure 8. AURIN Core Technical Architecture Overview (grey background) with additional supporting services 

shown (May 2014) 

 

A core mission of AURIN is to provide access to a range of federated data sources from an extensive and 

extensible range of data providers. The e-Infrastructure has therefore been designed in a flexible manner to 

support access to and ingestion of diverse data sources in a unifying environment. It was a key requirement to 

offer access to the e-Infrastructure (data and tools) with little or no demands on the client (user) environment. 

The sole demand placed on clients/users is a reasonably modern browser. The recommended browsers include 

Firefox, Chrome and Safari. (Internet Explorer is deprecated due to its non-standard handling of certificates).  

 

Access to the e-infrastructure is delivered through the Australian Access Federation (AAF). AURIN offers 

single sign-on to all of the data sets, services and tools offered by all providers. At present, the portal has been 

(successfully) used by over 30 Identity Providers (users) across the AAF, i.e. one or more users have logged in 

from those sites. This includes all major research-oriented organizations across Australia (universities and 

research organizations such as CSIRO). It is important to note that single sign-on here does not imply that all 

data and tools are accessible to all users at all times. Several data providers place specific demands on who can 
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access their data and tools and what they can subsequently do with this data. Fairfax Australian Property 

Monitors (APM) and the Public Sector Mapping Agency (PSMA) are two examples of industrial partners that 

require such restricted usage of their extensive data holdings with policies on download established and 

enforced. In this case, AAF (academic collaborators) are allowed access to these resources whilst non-academic 

collaborators are restricted, i.e. those who authenticate through the AAF Virtual Home Organisation (VHO). 

 

To provide this finer grained access control, the e-Infrastructure has established an Edge Security service. This 

component of the architecture extracts information from the Security Assertion Markup Language (SAML) 

attributes delivered by the AAF through the Internet2 Shibboleth protocols to the portal, and subsequently uses 

this to define the access and use permissions for that individual on services, data and tools that are accessible. 

Thus VHO authenticated users will not see restricted data sets. Refinements to the Edge service for further, 

finer grained security needs are ongoing. 

 

The typical lifecycle of data handling through the e-Infrastructure requires several core capabilities. The 

registration of a dataset (federated or local) in the system utilizes the Data Registration Service which includes 

support for enriched metadata capture necessary for the advanced handling of the data, e.g. by the user interface 

and workflow/analytical capabilities. A range of refinements to the Data Registration Service have been 

undertaken with specific focus on its overall usability for end user data providers (who are required to provide 

the necessary metadata). 

 

The AURIN Data Provider Service focuses on the interactions with remote data providers to access and deliver 

their data sets to the e-Infrastructure. The Data Provider Service supports a multitude of protocols, interface 

flavours and must deal with a diverse range of data formats. These include geospatial data providers (typically 

using Open Geospatial Consortium Web Feature Services (WFS), ReST based Services, and in the case of the 

ABS Statistical Data Markup Exchange (SDMX) data services). Conversion of data from remote data providers 

to internal data formats (JSON+GeoJSON) that is used across the internal components is a key part of the 

functionality offered by the Data Provider Service. The Data Provider Service now includes a range of new 

clients and has been systematically hardened to support larger data sets and data sets of novel structures, for 

example data cubes to handle multi-dimensional data such as the APM housing data and other significant data 

holding including those from the Australian Bureau of Statistics (ABS) and the National Socio-Economic 

Modelling (NATSEM) Centre, University of Canberra. (Widjaja et al. 2014) 

 

The AURIN Persistent Data Store is used when requested (shopped) data needs to be stored in a persistent 

manner, e.g. for further analysis. The data store has been realised with the noSQL document-based solution 
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CouchDB. This system includes support for larger data sets and data joins. The data itself is still stored as 

JSON+GeoJSON objects. The noSQL structure of the database allows for flexible storage of datasets that adapt 

to the requirements of the metadata that need to be stored for each particular type of data source. The AURIN 

system has been specifically designed to cope with this schema-less approach. This allows tackling the 

extremely heterogeneous data sets being delivered by distributed data providers. The persistent AURIN Data 

Store itself offers a ReST-based API supporting storage of JSON+GeoJSON formatted objects and subsequent 

user access to these datasets.  

 

In addition to CouchDB, a relational database (PostGIS) is used within the e-Infrastructure for dealing with 

high performance storage and querying of structured datasets, in particular those with spatial-geometric 

attributes. This is required especially for projects such as What-If?  which require relational data management 

solutions. PostGIS provides an extension to Postgres for spatial data handling. Topologically accurate data sets 

are incorporated into back end regionalisation databases. These are generalised to the user interface (removing 

some of the accuracy of information as displayed in the browser to avoid large scale geospatial boundary data 

transfer to/from the client browser thereby impacting directly on the user experience).  

 

Other e-infrastructures components comprising the technical architecture include the middleware, APIs, 

workflow, user interface and software production environment. These are beyond the scope of this paper to 

discuss in further detail.  

 

 

3.2 Housing Data Clients 

 

AURIN supports an extensible range of targeted data clients for accessing and delivering data according to the 

remote data provider demands and the format and nature of the data. The data clients are implemented using 

open source standards and technologies common to all components in AURIN. The housing data hub client 

components are based on a Java-based platform instrumented through the Spring API2. This client implements 

a Representational State Transfer (ReST) web services that is used to interact with both the modular 

infrastructure of AURIN and the data infrastructure of the data provider – the Fairfax Australian Property 

Monitors (APM) – one of the main providers for housing information across Australia. 

 

The client supports the following capabilities and services: 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2	  http://spring.io/	  
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• Discover web service: displays the relevant information that relates to the type of meta data that is being 

requested. 

• Property Level Event Data web service:  delivers the individual property level event data for one user 

defined date range, including full address and cadastral identifications. 

• Aggregated Statistic Data web service: provides access to the APM aggregated statistic data.  APM 

updates the aggregated data sets on a regular basis to utilise the newly collected data for the statistic 

data of the recent property market (availability from two weeks until 20 years in the past for some data 

sets).  

• Disclaimer web service:  delivers the APM Terms and Conditions web service to support contractual 

and legal compliance, which every user must accept to use this information. 

 

Each type of the aggregated statistic data is defined by geographical, chronological and property categories. 

The web service allows drilling down to each pre-agreed combination of each of the above-mentioned 

categories. The web service also supports further filtering of the result set by a geographic bounding box or 

polygon, and/or by a time period.   

 

The data itself relies on APM’s existing data importing pipeline for the property level event data, and the 

extension to the APM existing statistic calculation process for monthly compiling and updating the row level 

and aggregated statistics data. 

 

It supports five statistic types: 

o General Sold 

o For Sale 

o For Rent 

o Auction  

o Private Treaty Cycle 

 

For the aggregated data service, each type of statistics has three dimensions:  

o Geographical Categorisation (Suburbs, Census Districts, Local Government Areas, etc.) 

o Chronological Categorisation (one months span, three months span, yearly, etc.) 

o Property Categorisation (House, Unit, Land) 

 

For the row level (property) data service, each type of statistics has three dimensions:  



17	  
	  

o Geographical detail (Full address disclosure, Meshblock) 

o Chronological timeframe (complete sales records for any defined time period from 1993 

until 2 weeks prior to the present date) 

o Property Categorisation (House, Unit, Land) 

	  

 

3.3 Data Hub Interfaces 

 

Extensive collections of federated datasets, visualisations and analytical tools are available through the AURIN 

portal. The portal makes use of select-retrieve-visualise-and-analyse user interaction paradigm. In this 

paradigm, users first need to select a study area from various regionalisations within AURIN Geo-classification 

services. Users then can search and pick a dataset from our Data Registry. Users can query the data catalogue 

by organsation, keywords, or the aggregation level of datasets. The search is also context-sensitive, means it 

provides datasets only available within the selected area study. User can select the attributes of interest in the 

dataset and specify the required parameters such as dimensional values and temporal extent of the dataset.  

 

After the dataset of interest is identified, the user can add this into his/her project and generate a request to the 

data provider to retrieve the data for the selected study area  currently, from any urban locality across Australia. 

 

Once the data is retrieved and available as part of the working project, the user can visualise this on the map or 

as a chart. The portal supports standard map thematic visualisation (choropleth) using various categorisation 

strategies (natural break, equal interval, quantile), non-spatial and spatial graph visualisation, and GeoJson plot. 

It provides visualisations using typical charts like bar chart, line chart and scatter plot. More advanced data 

analytics could be carried out using various tools available with the AURIN workflow environment. The portal 

supports tabular data manipulation, dataset join, standard statistical analysis, spatial statistics and other 

specialist tools like Walkability, Migration Analysis, and Bipartite Graph Analysis (BPNET). These workflows 

may produce some new visualisations and new datasets. 

 

All the datasets and the data processing results can be downloaded as CSV files, SHP files, or GeoJSON files as 

not all end users will want to utilise the tools within the AURIN workbench. 
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4.0 Housing Analytics using AURIN Workbench 

 

AURIN has established Expert Groups comprising domain experts from across academia, government and 

industry for each of 10 ‘aspirational’ lenses, (with 7 of these lenses being implemented). These Expert Groups 

assist in determining the scope, focus and situational contact for the work of the Lenses with a focus on 

identifying key datasets and tools to be incorporated into the AURIN workbench (Stimson et al. 2011). Over a 

series of workshops, the Expert Groups have defined the framework for guiding AURIN infrastructure 

development. The framework developed for the Urban Housing Lens is illustrated in Figure 9. The next section 

of the paper will provide some examples of how the data can be used in more sophisticated ways for 

understanding housing affordability issues in Australia. 

 

 

 
 

Figure 9. AURIN Urban Housing Lens Operational Framework (Pettit et al. 2013b). 
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4.1 AURIN Data for understanding housing affordability – a case study 

 

Housing affordability is a persistent policy issue.  It has also been the focus of interest to housing researchers 

for many years.  The recent escalation in property prices, especially in Australia’s major cities, is an all too 

familiar feature of popular media reports and conversations around the garden barbeque.  Yet it remains a 

policy Cinderella, with much wringing of hands accompanied by little active policy deliberation.  The 

complexity of the drivers of housing markets and the range of approaches to explaining these processes militate 

against a coherent understanding these drivers or proscribing policy solutions to improve affordability 

outcomes.   

 

Defining what is or is not an affordable home is also problematic and subject to longstanding debates.  The two 

basic components of any housing affordability assessment, namely housing costs and household income and 

wealth, defy easy measurement, especially on an ongoing basis.  Debate over the appropriate measurement of 

housing affordability is also contested.  The prevalent use of ratio measures (housing cost as a percentage of 

household income) stems from the more readily availability of such data and the ease of interpretation.  

However, other methods, such a assessing the household income remaining after housing costs are deducted 

and comparing this to an income benchmark of some kind, might be more appropriate, especially for lower 

income households for whom housing affordability matters the most.   

 

The role of data in this is critical.  Understanding how and why housing markets function and whether or not 

housing is affordable to various sections of the population is a fundamental prerequisite for coherent policy 

development.  AURIN’s urban housing lens is focused on delivering the kinds of data to support both 

systematic monitoring of housing affordability but also providing the base data for developing much better 

understanding of how the market works and where pressures of housing costs, and therefore housing 

affordability, occur and for whom. 

 

Ironically, it is not that we do not have data to help us.  In fact, in Australia, details of every residential property 

sale and rental agreement are gathered by State and Territory governments as on-going statutory administrative 

requirements.  These are all recorded at address level and therefore can be geo-coded to allow a precise spatial 

matching to the land use property cadaster.  The potential for detailed spatial analysis of these data is therefore 

significant.  In the case of property sales, these data are sold to commercial companies for on-sale, once 

suitably processed, to the real estate industry, media, insurance industry, banking sector and others to assist in 

their business activities.  There are several major national private firms that gather and disseminate sales data 

from around Australia on a for-profit basis.  However, access to property sales data by the research and policy 
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community is much less ubiquitous and often incurs significant expense or time consuming negotiation, often 

stymied by data protection concerns.  This is a paradox – while your corner estate agent can tell you the sales 

history of your house in some detail, a university researcher has significant difficulty in obtaining the same data 

for research purposes, unless he or she has the cash to buy it.  AURIN’s relationship with Australian Property 

Monitors, who have made their national case level sales database available, is a major step forward in 

broadening access to these data. 

 

For rental data, the problem is more intractable as it is held by the various jurisdictional Rental Bond Boards 

who have no direct interest in the market information the records contain and, to date, have shown little interest 

in disseminating it.  And unlike house price data, as yet no-one has attempted to assemble a nationally 

consistent dataset on rents from the various jurisdictional departments that gather this information.  Other data, 

from Federal rent support and first home owner payments to mortgage and foreclosure data, are all collected by 

various government and private agencies at address level.  Assembling these data together in a nationally 

consistent manner, geocoded to match with the property cadaster, would provide researchers and policy makers 

with a vastly greater capacity to study and better understand how housing markets function. 

 

Until now, the barriers to the assemble and dissemination of these kinds of housing data means that the 

measurement and analysis of housing affordability in both home ownership and rental sectors remains poorly 

developed, especially at a disaggregated spatial scale.  The latter is a critical gap, given the spatial complexity 

of housing sub-market.  There are national affordability measures, largely issued by major banks, which purport 

to chart average home ownership affordability trends.  But these are comprised of aggregated statistics based on 

simplifying assumptions that lack spatial sophistication.  And nobody monitors rental affordability trends in a 

comparable manner.   

 

AURIN has the potential to change all this.  The first phase of AURIN’s housing lens activity has been to 

develop a number of pilot projects that establish the viability of assembling address level and other housing 

data from a variety of sources and how these might be integrated with synthetic measures of housing 

affordability as well as new measures developed using the address level sales and rental data being brought 

together for the first time. These will be augmented by small area Census data on household incomes 

disaggregated by household characteristics and dwelling profile.  The much greater sub-market analysis of 

housing affordability across the country that this integration promises to open up will propel our capacity to 

monitor and study housing affordability at both the macro and local scales across our urban areas.  Figure 10, 

using sales data from the NSW Valuer General’s data base and ABS Census, which are available through the 

workbench, illustrates how address level sales data can be used to develop a measure of housing affordability 
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that allows the mapping and analysis of homes that are sold that are affordable to moderate income families in 

three time periods.  These data can be analysed and presented at a range of spatial scales and time periods, 

allowing an ongoing monitoring of housing affordability outcomes. 

 

Once this basic capacity is established, additional analytical tools, such as spatially sophisticated hedonic 

pricing models, will become more easily developed.  New spatially disaggregated modelling of demographic 

and income driven urban growth models could be developed with implications for the location of new dwelling 

construction.  New analytic tools for visualizing the data, including flow data relating to household movements 

in housing sub-markets are also being piloted.  A range of basic housing market indicators, such as rental 

yields, vacancy rates, turnover rates and other indicators of housing market dynamics will be possible from the 

address level data.  In time more sophisticated modelling of the nexus of sub-area housing demand and supply 

will become possible.   

  2001 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  2006 
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Figure 10:  Residential property sales affordable to moderate income families, South West Sydney 2001, 2006 

and 2009. (Source: City Futures Research Centre, UNSW, using data from  NSW Land and Property 

Information) 

5.0 Conclusions 

 

Affordable housing is but one part of a larger societal goal of affordable living (Kvan and Karakiewicz 2012). 

The parameters for the latter are necessarily more diverse that those that contribute to an analysis of affordable 

housing alone. By applying factors such transportation, employment, education, recreation, access to food and 

healthy living inform the base model. Many of these are within the AURIN data sets; the potential of the 

workbench is to deliver access to the rich variety of data sets such that the larger questions of affordable living 

can be examined with a robust model of affordable housing underpinning the analysis.  

 

In this paper we have discussed the workbench and the Australian Property Monitor Data Hub. Access to the 

workbench currently enables both urban researchers and government policy decision makers to access, analyse 

and visualization big urban datasets such as the property sales databases for dealing with pressing issues facing 

our cities such as housing affordability and ultimately affordable living. We have presented some of the core 

technical infrastructure components of the AURIN workbench and introduced the data hubs concept, which 

underpins the federated data retrieval mechanism for sourcing. Currently there are more than 1,000 datasets 

available via the workbench. These comprise more than 6 billion data elements available that cover all major 

cities of Australia. Future work in the project will see a growing number of data sets (big and little) being made 

available through the workbench through direct programmatic access.  
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