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1. Introduction 

On 29 May 2013, the Spatial Infrastructure Program held a Workshop at Curtin University to 

investigate issues in relation to Spatial Data Supply Chains and more specifically those 

related to Administrative Boundaries and Points of Interest.    

Supply Chains are one of the key research areas within the Spatial Infrastructures Strategy. 

Program 3 has reviewed what is happening in the real world (as part of the Research 

Strategy development 2012 and the Alignment Study 2011) and identified a range of issues/ 

gaps in the processes and systems supporting supply chains within our spatial market.  It 

also identified that more complex supply chains have evolved overtime and continue to do 

so.  For example, the use of crowd sourced information and issues associated with the 

identification of supply chains, and the currency, provenance and versioning of spatial data. 

A significant driver toward improving supply chain management is to make the collection of 

information more cost effective and current.  Integration of crowd sourcing as a key 

component of supply chains is recognised as an enabler to improvement;  however this 

brings its own challenges, particularly in relation to how crowd sourced data is used within 

authoritative data sets and the need to identify processes to capture real life scenarios. 

In collaboration with ANZLIC, a number of critical supply chains have been identified for 

foundation spatial data themes and the workshop used these supply chains to understand 

the issues and how they manifest as real world experiences.   The aim was to identify real 

world user stories and research questions that can be developed into a research project. 

 

1.1 Attendees 

As the focus of the workshop was on Administrative Boundaries, the CRC-SI selected 

participants who are involved in the creation of these products, at a local level so we could 

focus on local issues for the WA Roadshow while also including the big picture strategy from 

ANZLIC and PSMA. 

 

1.2  ANZLIC User Story 

ANZLIC’s vision for the Australian and New Zealand (ANZ) Foundation Spatial data Framework is that 

foundation spatial data will become ubiquitous in all sectors of both the Australian and NZ 

economies.  Tools are required to allow for the seamless exchange of information and knowledge 

across organisational, sectorial and jurisdictional boundaries. 

Administrative Boundaries has been identified as the first theme to be reviewed, and Program 3 are 

looking at this theme as a user story to develop frameworks, and tools to improve the quality of the 

end products (including time series), speed through automation and the user experience. 
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The Administrative Theme currently includes the following data: 

National datasets include: 

 Administrative Boundaries, PSMA Australia Limited (PSMA) which includes: 

o Australian Standard Geographical Classification (ASGC) Statistical Geographies (up to 
2011 Census) 

o Australian Statistical Geography Standard (ASGS) Statistical Geographies (applicable 
from 2011 Census onwards) (Australian Bureau of Statistics) 

o Australian Electoral Boundaries (Australian Electoral Commission) 

o State and Territory boundaries (including a representation of the continental coastline 
and external territories). 

o Local Government Areas 

o Suburbs and localities 

 Postcode Boundaries (Australia Post). 

 

The workshop will look at ways to improve the supply chain for this data and also how this data can 

be viewed with other information such as points of interest and other “Topo” information. 

 

 

http://www.crcsi.com.au/


Supply Chain workshop                                                                                                                                                       

 www.crcsi.com.au  6 

1.3 Workshop Agenda 

 Introduce supply chains and Program 3 research 

 Discuss the nature of supply chains from producers to consumers and identifying 

various pathways 

 Identify issues and possible solutions 

 Discuss proposal generation for the Program 3 and identifying partners 

 Wrap up and close 

 Networking during lunch 

 

1.4 Workshop Objectives 

 Identify what future supply chains need to look like in the future if industry is to 

improve delivery and access mechanisms 

 Identify the key drivers for change 

 Pinpoint barriers to change 

 Identify possible solutions to overcoming barriers 

 

2. FUTURE SUPPLY CHAINS - WHAT WILL THEY LOOK LIKE? 

Attendees discussed what characteristics were essential to future supply chains in order to 

meet government, industry and consumer needs now and in the future.  The following 

features were identified: 

 Data fit for purpose 

 Be able to trust information from whatever source 

 Be able to make valued decisions 

 Be collaborative - shared resources and work effort 

 An acceptance that data can come from non-traditional sources 

 Be able to identify points of truth along the value chain (reliability) 

 Data consistency – same product derivative, same quality expectation 

 End–to-end visibility of supply chain through a management system 

 Need to be able to manage real-time updates versus product delivery updates 

 Efficient (more with less) 

 Partnerships - no duplication of effort 

 End-to-end visibility of value chain 

 Quality ‘Authoritative’ information 
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 Near real-time updating of environmental change 

 Data is discoverable anywhere anytime 

 Timeliness to market  

 Effective - Useable / Customisable 

 Sustainable in the long term 

 Need a common understanding of the supply chain model 

 Supply chain needs to be automated 

 Understand data provenance 

 Ability to recreate a product at a specific time (geometry tracking, time stamped) 

 Rich sophisticated models 

 Clear custodianship/stewardship 

 Live supply-chain where data moves automatically along the value chain 

 Data owned by a collaborative authority/conglomerate 

 All information goes to authoritative source 

 Interoperability along the supply chain 

 Version control along distributed services 

 Product snapshots in time – history of data for legal needs 

 Product generation – pick and buy 

 Clear distinction between fundamental and application data 

 Ability to manage interrelationships between data themes 

 Be user-centric and dynamic – what is consumed 

 Need to understand limits of current supply chain models 

 What supply chain model is appropriate to spatial data 

 Continue to be distributed and granular 

 Be a combination of processes – push and pull 

 Be timely in terms of implementing feedback 

 Reduced government involvement and industry play a great part in supply chain 
development 

 Data capture to products/use – machine generated and processed from end-to end 
delivery 

 Integrated policies that provide a framework to support sustainable management 
and delivery of spatial data now and well into the future 

 Supply chains will have more suppliers and users in the future – there is potential for 
the supply chain to be far more complex if solutions are not developed. 

 Will have tools to be able to make choices/decisions using data 

 Have the flexibility/adaptability for multiple future uses 
 

In summary, future supply chains will be characterised by richer models that allow for 

flexible product creation; lineage metadata to enable fully orchestrated and automated 

end-to-end spatial data processing and delivery; collaborative and sophisticated data 

acquisition methods are timely and support best use of, and return on investment. 

Future supply chains will need to be user centric and allow end users to make informed 

decisions on what information will best suit their needs.  For this outcome to be achievable, 
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future supply chains will need to be more transparent so that the information relating to 

data source and quality is traceable.   

Lineage metadata will become a key component of future supply chains as it will underpin 

the ability to track geospatial data as it evolves (is processed) along the value chain.  This 

will in turn allow users to make educated choices on data reliability and suitability of 

purpose, leading to more rigorous and innovative implementations of spatial data in the 

future.  

This user centric culture combined with an increased participation of users in the acquisition 

of data is expected to improve the overall availability and quality of information.  It is also 

expected to increase the range of data sources and these will become increasingly 

distributed. As a consequence, interoperability and orchestrated processes will be required 

to pass information automatically through each step in the supply chain as well as across 

intersecting supply chains.   

The benefits are twofold.  Data custodians will be able to reduce data management costs 

and incorporate smart technology and spatial relationships into their data models; while 

data users will be able to integrate information from a variety of ‘known’ sources and be 

able to view information as a seamless vertically and horizontally integrated model of 

reality. 
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3. DATA COLLECTION AND MANAGEMENT 

The following table presents the outcomes of discussions in relation to data collection and 

management issues along the supply chain.  Attendees discussed key drivers for change, 

expected barriers to implementation and potential solutions to overcoming the barriers. 

 

DATA COLLECTION/MANAGEMENT 

KEY DRIVERS TACTICS BARRIERS 

Single Source of Truth 

(Consistent, Complete) 

Data Conflation Complexity of Data Conflation 

No Political will 

Fit for Purpose Extensible data models - meet 

differing business needs (B) 

Existing process too well 

engrained 

Usability Innovative licensing (B) Legal issues 

Dwindling resources Centralised Infrastructure H/W S/W Infrastructure costly 

to change 

Efficiencies – Models, costs, 

distribution, capture 

Customised User driven 

selection 

No accountability 

Vertically Integrated theme Vertical 

integration/Referential 

Topology 

Currently not possible 

between data themes from 

disparate systems 

Quality Data: Supply Chains 

built on trusted partnerships 

Crowd sourcing 

Collect information as close to 

point of origin as possible 

No feedback mechanisms that 

can validate data efficiently 

 

In summary, there is a circular argument relating to authoritative and fit for purpose data.  

From a push perspective there are drivers and strategies required to create a single point of 

truth and for information to be able to be delivered to users in a range of ways.  On the pull 

side, users will increasingly have access to more and more similar data from a range of 

sources and they will need to have tools to be able to make an informed decision and be 

able to only take the information that fulfils there need.  

Some of the key constraints for fit for purpose data are that data versions become inconsistent along 

existing supply chain and that data integration required to solve these problems is complex and 

costly. Therefore, research into Vertical/Referential topology and data conflation was identified as 

necessary to solving fundamental data integration issues. 
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4. DATA ACCESS AND DISCOVERABILITY 

The following table presents the outcomes of discussion in relation to data access and 

discovery issues along the supply chain.  Attendees discussed key drivers, barriers to change 

and potential solutions to overcoming these barriers. 

 

DATA ACCESS AND DISCOVERABILITY 

KEY DRIVERS TACTICS BARRIERS 

Need for increased granularity 

in respect to data queries 

(spatial, thematic, distributed) 

Holistically (warehousing, 

integration, processing by 

theme) 

Ontologies (objects, relations, 

representations, tables 

Unified query capability (cross 

databases and themes) 

Cartographic ‘mindset’ 

Change all too hard – looks 

like a 1000-mile journey 

‘Raw’ access data 

(structured/standardized, 

APIs/services, distributed) 

Build a demonstrator 

Involve 43PL, industry 

Education/communication 

Demand/use-case driven 

No Licensing IP policy 

(excluding industry) 

Reliable metadata  Analyse failed searches to 

improve systems 

Currently metadata does not 

map to user needs 

Need is not understood by 

decision makers. 

In summary, the key drivers identified underpin the need for users to be able to conduct 
sophisticated data querying using their own domain-specific language and be confident 
that they are accessing the best information available.  This is currently not the case.  
Existing data models are built with a cartographic mentality and are more suited to 
hardcopy map production than for data analysis and querying.   

However, there is currently a lack of geographic knowledge embedded within existing 
databases and, in particular, semantic information required for sophisticated applications 
and decision making.  The acquisition of knowledge is time consuming and inconsistent 
geographic ontologies exist between data custodians across the various levels of 
government and sectorally between organisations.    

To address data usability issues and in particular the lack of knowledge within current 
systems, research needs to understand patterns in data discoverability and examine the 
semantic web approach as a means to extract semantic content (and geographic meaning) 
from multiple, and potentially non-traditional, data sources.
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5. DATA PRODUCT CREATION 

The following table presents the outcomes of discussion in relation to product creation from 

a data value-adding perspective along the supply chains.  Attendees discussed key drivers 

and the need to improve current methods, barriers to change and potential solutions to 

contemporary issues. 

DATA PRODUCT CREATION 

KEY DRIVERS TACTICS BARRIERS 

Increase in users demanding 

spatial information products  

Web services and mash-ups 

Sophisticated data hubs 

No flexibility to create 

complex data products from 

primary data. 

Data silos 

Pre-canned data sets that 

meet consumer needs 

Investigate what are the 

common themes, application 

themes and their shelf life 

Don’t know what users want 

Fit for purpose data  Data quality is different 

depending on user attitude 

Consumers want to know how 

accurate the data so that it 

can be used appropriately 

Lineage metadata 

Rigorous application of 

standards across themes 

Can’t tell if data is fit for 

purpose 

Metadata is insufficient 

Smart applications and smart 

delivery mechanisms – next 

generation smart phones etc 

Application development and 

deployment across enterprise 

systems and other 

Stuck in old paradigms and 

traditional data suppliers that 

restrict innovation 

Management does not 

understand the technology 

and benefits 

Lack of understanding of ROI 

and costs 

Open data  Financial modelling, suitable 

IP and licensing models 

Free data expectation is not 

sustainable 

In summary, key drivers for change are twofold.  Firstly, the need to provide more flexibility 

to the user to customise aspects of data without having to rework data elements, and 

secondly, allow users to better understand data quality and product applicability so they can 

make informed choices when there is a range of ‘points of truth’ data. 

Old technology paradigms and processes continue to constrain users.  Relevant research 

includes finding ways to deliver lineage metadata so that users can understand data origin, 

precision and currency, and therefore its reliability and purpose for which it can be used.  

Also, techniques to enable version management along the value chain in a way that 

supports update propagation from one step in the supply ‘value’ chain to another.  
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6. COMMUNITY ENGAGEMENT 

The following table presents the outcomes of discussion in regards to the community of 

users and how they can be engaged along the supply chain.  Attendees discussed key drivers 

for engaging with the community to acquire information, barriers to change and potential 

solutions to overcoming the barriers. 

COMMUNITY ENGAGEMENT 

KEY DRIVERS TACTICS BARRIERS 

Need to reduce costs 

associated with data 

custodianship and collection 

Develop reward models for 

contributors/participants in 

the supply chain 

Community does not understand 

the social, environmental and 

economic benefits realised from 

their contributions and therefore 

do not contribute 

Shift to user-centric supply 

chain 

Investigation: Awareness 

and analysis of what the 

market is doing 

Lack of understanding of the 

supply chain model 

Lack of understanding of differing 

models for feedback sources 

Update cycles need to be 

timely (speed to market) 

Institute a usable measure 

of trust e.g. LGA = trusted 

Lack of trust in crowd sourced 

data  

Lack of understanding of the role 

of government in authoritative 

data 

Improve the quality data 

and its availability 

Semantic integration (VGI 

and authoritative data) 

 

Quality audit trails do not exit 

regarding fit for purpose data 

Custodians of authoritative data 

do not encourage crowd sourced 

data 

Adapt to changing markets – 

new customers are spatially 

and technically savvy 

Be able to adapt and easily 

adopt new technologies as 

they arise 

Lack of understanding of changing 

market 

In summary, the reduction in financial and human resources along with an increase in 

sensor and location based technologies are respectively providing drivers and opportunities 

to improve existing information sourcing strategies.  

In relation to foundation data, trusted partnerships are seen as a key driver for cost 

effective data quality improvement. There is still a lack of trust in relation to crowd-sourced 

data for foundation data. While, there are currently good models for developing trusted 

partnerships in a harmonised environment, more research is required to establish 

trust/usability models where there are different points of truth for the same information. 

Better ways to validate and integrate crowd sourced data into authoritative sources is 

recognised as a key research area, along with reward models to better engage contributors. 
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7. RESEARCH PROPOSALS  

Attendees discussed potential solutions for improving spatial data supply chains and, in 

doing so, considered where research can make the greatest impact.   

The following research topics were considered at the workshop. 

 Vertical/Referential Topology: – There are no tools to manage/maintain topology 
across data themes and disparate systems/data sets.  At what location along the 
value chain should vertical topology be implemented? 

 Patterns in User Discoverability - Understanding data discoverability supports a user 
centric supply chain management approach and increased data accessibility and its 
use. 

 Lineage Metadata: Allows users to understand the provenance and nature of data, 
whether or not it is fit for purpose and is the best available, and how accurate the 
data is for decision-making.  Research needs to include mechanisms to measure data 
in terms of trust and deliver transparency and sustainable processing through end-
to-end orchestration and automation along the value chain, respectively. 

 Data Conflation: Be able to automatically bring together duplicated data sets 
currently managed in parallel and have become inconsistent over time, to achieve a 
single data source that meets multiple business needs.  Includes aspects of data 
model extensibility and ontology. 

 Supply Chain modelling – specific to spatial data management, discoverability 
product creation and use, and community feedback mechanisms.  There are 
currently no models that encapsulate spatial concepts in a framework that is suitable 
for the long term sustainability and future management of spatial data; nor are there 
models that adequately recognise spatial data as an identifiable commodity that 
evolves and increases in value/worth along the supply chain.  It is currently difficult 
to visualise the complex nature of existing supply chains or appreciate the inherent 
push and pull mechanisms that are embedded incongruously along the value chain. 

 User Engagement – Mechanisms to engage the community in collecting spatial 
information.  Reward models for data contributors. 

 Validation/Integration of crowd sourced data – Improve data quality and timeliness 
of update cycles through automated validation of non-trusted information sources. 

 Web-based Semantics – in relation to data integration, ontologies, search and 
usability.  This will address the need to extract knowledge from semantic content in  
structured and unstructured format to improve accessibility, usability and timeliness   

 Modelling for Synthesized Data – Sophisticated modelling that allows for data 
projections in planning and risk management applications. 
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In addition to research opportunities, attendees also identified business reform and cultural 

change necessary to the evolution of supply chains.  These are: 

 Data standards – promotes the data push model 

 Extensible data models – that meet multiple business needs? 

 Innovative licensing approach 

 Suitable ontologies 

 Product construction – Need to understand the types of products and their use. 

 Financial Modelling – A Commonwealth/State/Territory business model that 
supports collaboration  

 

Other key messages discussed on the day included: 

 Different terminology in use is creating confusion 

 Level of commitment to FSDF – who has agreed to what? 

 Data themes – not just geometry but also levels of resolution/semantics/attribute 

knowledge.   

 

8. CONCLUSION 

In conclusion, on behalf of the CRC-SI Program 3, I would like to thank all those who 

attended the workshop and contributed to its successful session.  A comparison of the 

outcomes at this workshop with outcomes from the PCGIM workshop and requests from 

ANZLIC/OSP, the research requirements identified are extremely well aligned.  . 

It is very clear that traditional supply chain models for widgets, can only work in a rigid 

supply ‘data push’ driven supply chain.  As we move to ‘data pull’ models, where users are 

in control of and have access to spatial information from a range of sources, the supply 

chain will need to evolve into a more sophisticated framework.   

Program 3 role is not to define a specific supply chain, but to provide tools and a conceptual 

framework where supply chains can evolve to become more automated, better integrated, 

and provide users with better decision making tools.  

The next steps will be to distribute this paper broadly and ask for feedback and suggestions 

for user stories and specific research questions.  Where research has been identified and 

there are already capabilities or research available we would welcome your feedback.  
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