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Abstract:  
The Australian Bureau of Statistics is undergoing a transformation to update aging statistical 

infrastructure and processes. This has provided the opportunity to integrate geospatial concepts and 

metadata into transformed statistical models for the ABS. Integrating geospatial elements at this 

fundamental level of the statistical production model will ensure they can be used at all stages of the 

statistical cycle to maximise the benefits geospatial data brings to Australia. This paper covers lessons 

learnt and recommendations from ABS' journey and provides an update on progress made toward the 

integration of statistical and geospatial information. 

1 Background 

The Australian Bureau of Statistics (ABS) is undergoing a major transformation 

spanning all areas of its business. The ABS received significant Australian 

Government investment in a statistical modernisation project to upgrade and update 

aging siloed information technology infrastructure. As part of this statistical 

infrastructure transformation, the ABS is developing a new ABS Information Model 

(AIM) based on the Generic Statistical Information Model (GSIM). GSIM aims to 

reduce workloads through the reuse of processes meaning less time is spent on 

repetitive work, and more time is available for innovation. (UNECE 2013) This aligns 

closely with two of the key objectives of the ABS’ transformation, reducing time to 

market and growing the business.  

A current limitation of generic statistical models, and GSIM in particular, is that they 

do not incorporate information associated with the concept of "Location", and in 

particular the use of geometry data types. Yet location concepts and geometry data 

types are applied in a variety of ways throughout statistical processes, including: 

 the identification of sample size by output region; 

 management and implementation of field staff operations; 

 acquisition of location information, such as Address, through surveys and 

administrative data; 

 matching/linking of statistical information by address or standard (common) 

geographies; 

 validation and editing of data through map visualisation; 

 geospatial analysis such as proximity calculation for service access; and 

  dissemination and visualisation of data in online mapping interfaces. 
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For this reason, any program to modernise statistical systems, processes, services and 

tools must consider and implement appropriate concepts, value domains and metadata 

structures associated with location information. Application and integration of existing 

geospatial metadata standards and terminology to this process is essential. 

2 An updated statistical model 

Early development of the ABS Information Model (AIM) did not specifically include 

the requirement to support geospatial elements used in the statistical cycle. 

Engagement within the ABS by geospatial specialists identified this gap and initiated a 

project to assess existing AIM structures for their suitability to hold geospatial 

classifications, data and metadata.  

The first efforts tried to re-use existing structures to hold geospatial data and 

geospatial classifications with little success. Some of the limitations of the existing 

structures included no place for the unique geospatial data formats, the inability to 

have multi-parent relationships in classifications, and the inability to skip levels in 

code lists.  

To overcome these limitations, new AIM structures are being developed specifically 

for geospatial data and metadata. The current solution is undergoing testing and adds 

the following new elements to the AIM: 

1. Geometry Value Domain – a new Value Domain to hold geospatial data 

formats;  

2. Geospatial Family Structure – a new structure to hold the ABS’ own geospatial 

boundary classification for Australia, the Australian Statistical Geography 

Standard (ASGS); and 

3. Geospatial Feature Statistical Unit – a new Statistical Unit type that data is 

captured from or about.1  

2.1 The Geometry Value Domain 

To accommodate the storage and use of geospatial data formats in an environment 

where they have not traditionally been used, a new Value Domain called Geometry 

Value Domain (GVD) has been added to the AIM. The GVD is a sub-type of Value 

Domain putting GVD on par with Enumerated Value Domain and Described Value 

Domain. In practical terms this puts geospatial data formats on par with other data 

formats such as numeric and text. The new value domain can be used as metadata to 

describe a column of geospatial information in statistical data. It will enable all data to 

be associated with geometry in the new ABS environment. This in turn will facilitate 

                                                 
1 It should be noted in this case statistical unit refers to the statistical entity that data is captured from or 

about and not the geospatial boundary in the ASGS. 
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metadata driven geospatial processing and analysis, such as boundary overlays, 

geospatial visualisation of data for editing and publication of data in maps. 

A sub-set of the GVD is Geometry Format. This AIM structure has been created to 

recognise the many different geospatial formats that exist in the Geospatial 

community. In the ABS, Oracle’s SDO Geometry format will be the primary format 

for storing geospatial data, but many other geospatial data formats are also used in the 

ABS and the Geometry Format will enable these to be specified in the transformed and 

any new ABS systems. In this way it is flexible and able to adapt to changes in 

systems and formats used by the ABS and organisations it collaborates with. 

2.2 The Geospatial Family Structure 

The second addition to the AIM is a structure to hold the ABS’ Statistical Geography 

Standards. These new structures were required to overcome limitations of existing 

AIM structures designed for statistical classifications and code lists. The Australian 

Statistical Geography Standard (ASGS) is a classification of geographic regions 

designed for the aggregation and publication of statistical information in Australia. It 

is updated 5 yearly based on population growth. The ASGS is built upon small regions 

known as Mesh Blocks and all structures within the ASGS are aggregations of these 

Mesh Blocks. The ASGS has a main structure with 8 levels from Mesh Block through 

to Australia. Stemming from the lower levels of the ASGS main structure are 12 other 

geographic structures. (See Figure 1) 

At the top level of this new structure is the Geospatial Family, a root structure to hold 

all geospatial structures to be loaded to the ABS’ transformed environment. Below this 

sits Geospatial Standard, a structure to hold the various versions of the ABS statistical 

geography standards over time. The next level down is Geospatial Feature Type; this 

will hold the individual structures within each Standard. Below this structure sits the 

Geospatial Feature, this will refer to the individual regions within a feature type. One 

more new structure has been created named Geospatial Path. This structure provides a 

link (or path) between select pairs of Geospatial Feature Types (i.e. geographic 

boundaries), making it possible to reflect the associations between the many sets of 

geographic boundaries included in the ASGS. (It should be noted that this model, 

particularly the use of pathing, is being considered for application with other statistical 

classification, and so the labelling of each of the elements may become more 

generalised.)  

Figure 2 summarises these new AIM structures. There is an expectation that these new 

structures will enable the same metadata driven application as other classification 

structures in the AIM. This work is currently in development and the ABS are 

considering changing the language used to name these new AIM structures to better 

align with existing statistical classification structures used in the AIM. The alternative 

statistical language being considered is shown in grey text. 
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Figure 1 The main structures of the Australian Statistical Geography Standard 2016. 
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Figure 2 Model of the new Geospatial Family Structures in development for use in the 

ABS Information Model. 

2.3 The Geospatial Feature Statistical Unit 

The ABS has recognised the need to incorporate a new statistical unit type into its data 

model to represent geospatial information that cannot be associated with existing 

statistical unit types. ABS has used the name Geospatial Feature for this unit type to 

align with language used in the Geospatial Community. Language is important in this 

context, and it should be noted here that Statistical Unit is used with the following 

definition: “an entity about which information is sought and for which statistics are 

ultimately compiled. It is the unit at the basis of statistical aggregates and to which 

tabulated data refer.” (UN, 2007). 

 

The Geospatial Feature Statistical Unit will be used to hold geospatial data where 

traditional statistical units such as Person or Household are not appropriate. Examples 

of these units could include: grid cells (satellite data), autonomous monitoring stations 

(weather observations), or sensors (Bluetooth loggers). As the ABS seeks to leverage 

more administrative data sources through its transformation these types of statistical 

unit will become more prevalent. 
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3 Challenges, lessons and recommendations 

3.1  Concepts and language 

One of the key challenges faced in integrating geospatial elements into the new ABS 

Information Model has been achieving common understanding across the different 

concepts and language used in the statistical and geospatial domains. Overcoming the 

language barriers and assisting each other to develop basic understanding of key 

concepts has enabled progress to date. Focussing on a minimum viable solution for the 

integration of geospatial elements was a good decision and has enabled clear 

boundaries around what would be integrated and what would not. The structures 

discussed above are those that were seen as critical geospatial elements in the 

statistical process. Other geospatial data and tasks commonly undertaken in 

Geographic Information Systems (GIS) will remain in their current environment for 

the foreseeable future.  However, the basic elements put in place provide the 

foundation of future transitioning of the other geospatial data and tasks into the 

transformed statistical infrastructure. 

 

Recommendation: The statistical and geospatial communities work together to clarify, 

standardise or correspond the concepts and language that are applied in both 

domains, and that this is applied in International Statistical Modernisation 

documentation.  

 

3.2  Process Mapping 

Underpinning the transformation at the ABS has been the development of Business 

Process Maps (BPMs) describing the flow of processes used in each stage of the 

statistical cycle, for each statistical family or collection. The development of BPMs 

has been driven by the Statistical Production Activity Model (SPAM), which is based 

on the Generic Statistical Business Process Model (GSBPM). The general nature of 

both these models has meant that specific geospatial processes were easily overlooked 

in the initial development of process mapping in the ABS. Work is underway to 

include geospatial processes in these BPMs to ensure they are considered in future 

design work in the organisation.  

 

Recommendation: The GSBPM and GSIM are updated, in consultation with 

geospatial specialists, to incorporate current and potential future use of geospatial 

concepts, systems, processes, services and tools in the statistical business processes. 
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3.3 Emerging Sematic Web  

The semantic web is an extension to the World Wide Web that allows data to be 

described, shared and reused. Importantly the semantic web is based on standards that 

promote common data formats and exchange protocols. In particular, the concept of 

encoding meaningful statements using Resource Description Framework (RDF) allows 

the implementation of connected graph data structures. 

 

The inclusion of geospatial data within these technologies provides, potentially, a 

more scalable and flexible solution for creating and maintaining linkages between the 

geospatial and statistical domains. In terms of the requirements of national statistical 

infrastructure, these concepts and technologies are still being developed. Work by the 

OGC and W3C to develop best practice recommendations for publishing geospatial 

data on the web, provides a practical example of how linked data and the concepts that 

form the basis of a semantic web can be implemented. This link provides more 

information on the work of the Spatial Data on the Web Working Group: 

http://w3c.github.io/sdw/bp/#describe-geometry 

 

Recommendation: The statistical standards community should engage with the 

community developing semantic web standards and best practice documents to ensure 

the statistical community benefits from and stays relevant to the users of semantic web 

technologies. 

 

  

http://w3c.github.io/sdw/bp/%23describe-geometry
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