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ABSTRACT 
 

Spatial information is increasingly acknowledged as a national resource essential for 

sustainable development. Spatial Data Infrastructure (SDI) is part of the basic 

infrastructure that needs to be efficiently coordinated and managed in the interests of 

the nation. However, there is no framework or adequate knowledge available for 

users, providers and administrators of SDI to collaborate effectively to build National 

SDI. In countries that are a federation of states, administration is dispersed across 

multiple tiers of government. The system of governance and constitution in a 

federated country makes the coordination of spatial activities in the national interest 

complex. 

 

Australia is recognised internationally as a leader in SDI development and spatial 

information management. However, Australia’s spatial information resources and 

activities are not well managed. Duplication of effort and expense is occurring 

throughout jurisdictions at all levels of administration. Increased recognition for 

nationally important spatial information to be managed in the interests of the 

community has fuelled National SDI development and an ethos of sharing spatial 

information in Australia and other nations. Countries with established National SDI 

are better positioned to respond to national disasters of the scale of the Indian Ocean 

Tsunami that followed the massive earthquake off the Indonesian north-western coast 

in December 2004.  

 

This research aimed to develop a methodology for collaboration that could facilitate 

stakeholder interaction in National SDI development for countries that are federations 

of states.  

 

Investigation revealed that while work on the technological and spatial data standards 

components of SDI is advancing rapidly, little effort was being placed on the 

institutional and administrative aspects. This research exposed the nature of National 

SDI, federalism and national administration and the nature of organisational 

collaboration. The investigation demonstrated that a country’s system of governance 

impacts the nature of National SDI and how it is administered. Collaboration theory 
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was found to provide a useful way of thinking about coordination problems and 

organisational interactions.  

 

The major outcome of the research is the National SDI Collaboration Model and 

accompanying set of collaboration strategies for National SDI development in 

federated countries. This Model was developed through a case study of Australia. The 

model was tested against a case study of Canada as a comparative federated country. 

The Model was determined to be transferable to other countries that are federations of 

states. The study substantially proved the research hypothesis by determining that 

collaboration underpins the development of National SDI in countries that are a 

federation of states.  

 

The study contributed to a gap in the knowledge on organisational-based collaboration 

to share spatial information and resources. A framework was developed for improving 

collaboration and coordination of spatial information and activities in countries 

negotiating federal structures, independent states, private industry and the needs of the 

community. Further avenues of research address additional testing of the Model in 

other federal systems, the increasing role of local government and the private sector, 

and the emerging impact of ICT on SDI.   
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INTRODUCTION 
 
 
 

1.1 Introduction 
 

Spatial information is now recognised by governments in developed countries as an 

essential resource that supports the economic, social and environmental interests of a 

nation. Demand for high-quality spatially related information that is complete, up-to-

date and interoperable has increased with impetus for managing widespread, long- 

and short-term disaster events, domestic security, environmental degradation and the 

need for improved community preparedness as a nation. The creation and 

development of spatial data infrastructure (SDI) at all levels of government is reliant 

on collaboration both within and between jurisdictions and across the private sector 

and involves a multitude of users and stakeholders. However, our understanding of 

the collaboration and partnerships that contribute to building SDI is relatively poor.  

 

1.2 Research Overview 
 

There is a lack of collaboration between spatial information stakeholders across 

Australia resulting in duplicated management of spatial information and systems 

within and across all jurisdictions. This ultimately compromises decision-making by 

administrators for the planning, management and response to the environmental, 

social and economic imperatives of the wider community. It is likely that other 
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developed nations that are federations of states are experiencing the same problems. 

Globally, Agenda 21 and the Habitat II Global Plan of Action address the need for 

information, development of appropriate databases, and exchange of information for 

creating the basis for sustainable development in all regions of the world. 

  

SDI is understood to be a holistic framework for the institutional arrangements, 

coordination, policy, data and standards, access and distribution networks, and the 

body of users and providers of spatial information, in a similar vein as public 

infrastructure such as public road networks. Advances in technology from paper-

based systems to computer-based GIS have allowed spatial data of various types and 

themes to be interoperable or integrated for any scale or region. However, the 

institutional arrangements, policy, legislation and culture of spatial information 

management have not advanced in-line with these technologies. Complicating these 

issues is the high level of autonomy enjoyed by jurisdictions within a federated 

system, which has lead to extensive duplication of effort, minimal inter-jurisdictional 

standardisation and consistency for spatial information management and poor user 

access.  

 

In federated countries, lower levels of government often require a higher detail of 

spatial information for localised management and operational activities. 

Responsibility for different spatial information types and themes is vested at different 

levels of administration and across many agencies within jurisdictions. The roles of 

the public and private sectors are also changing as governments move away from 

being service providers to providing the regulatory environment and outsourcing 

services. Charting this collaboration between stakeholders, which include the body of 

users, providers, and administrators will assist the better management of spatial 

information and interaction of stakeholders to improve development of this form of 

national infrastructure. 
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1.2.1 Research Problem 
 

Administrators of spatial information in Australia have recognised that the nations’ 

spatial information resources are poorly managed with duplication of effort and 

expense occurring throughout jurisdictions at all levels of administration. Increased 

recognition for nationally important spatial information to be managed in the interests 

of the community has fuelled National SDI development and an ethos of sharing 

spatial information and activities. However, Australia’s administrators and 

stakeholder organisations do not know how they need to collaborate to develop SDI. 

Despite over a decade of extensive documentation of the benefits of National SDI and 

the common technical components, there is no template available for how to best 

coordinate spatial information and activities for a nation. Furthermore, little is known 

about how a country’s system of governance affects National SDI development 

particularly in federated country systems.  

 

Countries with established National SDI are better positioned to respond to national 

disasters of the scale of the World Trade Centre attack on 11th September 2001 and 

the Indian Ocean Tsunami that followed a massive earthquake off the Indonesian 

north-western coast on 26th December 2004. Both of these globally significant events 

occurred during the undertaking of this research. The attack on the World Trade 

Centre has had direct impact on the way governments perceive spatial information 

and its importance to the community. The Indian Ocean Tsunami will likely have a 

greater impact on the SDI field as nations’ governments worldwide strive to protect 

and better prepare their communities against a new scale of natural and non-natural 

disasters. This research reinforces the need for collaboration and improved 

coordination between governments at all levels and of neighbouring jurisdictions in 

the management of spatial information.  

 

Better coordination of a nations’ spatial information and activities together with 

improved organisational collaboration will result in immense savings to governments, 

and better management of the economic, social and environmental imperatives of the 

community. National SDI enables spatial information to be readily available to 

support the many and broad activities of government, private sector, academia and 

community groups that rely on accurate and comprehensive spatial information. 



1 INTRODUCTION  4 

National SDI allows communities to be better prepared to manage long and short-term 

emergencies and disaster events through timely access to spatial information. 

Improving National SDI equates to safer and more sustainable communities.  

 

1.2.2 Problem Statement 
 

As spatial information is increasingly acknowledged as a national resource essential 

for sustainable development, SDI becomes part of the basic infrastructure that needs 

to be efficiently coordinated and managed in the interests of the nation. However, 

there is no framework and inadequate knowledge for users, providers and 

administrators of SDI to know how to collaborate to build National SDI. In federated 

countries where administration is dispersed across multiple tiers of government, 

coordination of spatial activities in the national interest becomes complex with the 

incongruence of intra- and inter-jurisdictional interests and mandates. 

 

1.2.3 Research Aim 
 

To develop a collaboration methodology to describe and facilitate interaction between 

National SDI stakeholders in countries that are federations of states. 

 

1.2.4 Objectives 
 

1. To document the complex and dynamic, intra- and inter-jurisdictional nature 

of existing collaboration contributing to National SDI development in 

Australia; 

2. To determine critical factors that advance or limit National SDI development; 

3. To develop a collaboration model to guide National SDI development in 

federated countries; 

4. To test the National SDI Collaboration Model against a comparative case 

study of another federated country. 
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1.4 Thesis Structure 
 

This section provides an overview of the contents of each chapter. The thesis is 

structured into four core components (Evans 1995) over eight chapters comprising 

(refer to Table 1.1): Introduction – statement of the research problem, hypothesis, aim 

and objectives; Background – explores the history, theory and practice of the subject 

area; Own Work – research method and case study framework, model development 

and analysis of results; and Conclusion – summary and discussion of the results and 

findings, recommendations and conclusions.   
 

Table 1.1 Thesis Components. 

Introduction 
Problem Statement 
 
 

Chapter 1   Introduction  
• Justification for the Research 

• Problem Statement 

• Research Aim and Objectives 
Background 
History 
Current Theory 
Current Practice 
 

Chapter 2   Spatial Data, Information and Concept of SDI 
• Overview and Historical Background 

• Overview of SDI Concepts and Trends 

• Components of SDI 
Chapter 3   National SDI and the Nature of Collaboration 
• Nature of National SDI 

• Federalism and National Administration 

• Nature of Organisational Collaboration 
Own Work  
Research Design 
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1.5 Outline of Thesis 
 

Chapter 1 is an introduction to the research investigation providing a synopsis of the 

body of literature and prior work that led to the study to then arrive at a statement of 

the problem, hypothesis, aim and objectives. The chapter outlines the research method 

and thesis structure, summarising the contribution of each chapter in an overall map 

of the thesis. 

 

Chapter 2 defines the terminology and theory of the field including spatial 

information and SDI. The chapter chronicles the history of spatial information and its 

management through to the theories and concepts of SDI, detailing the recognised 

components of SDI. The chapter concludes by stating research questions that the 

study aims to address based on the spatial literature. Chapter 3 explores the National 

SDI concept and the nature of collaboration. The chapter focuses on federalism and 

national administration to expose the impact of government systems on National SDI. 

Organisational collaboration theory is then explored to determine methods of 

collaboration and aspects of organisational behaviour.  

 

Chapter 4 sets out the research method and design. The case study framework 

addresses the research questions posed in earlier chapters to ultimately test the 

hypothesis and achieve the research aim. Chapter 5 documents the case study of 

National SDI in Australia and selected states. Chapter 6 is the development of the 

National SDI Collaboration Model. Documenting the Jurisdictional Questionnaire 

survey, presentation of the NSDI Collaboration Model and then a comparative federal 

and state case study of Canada to test transferability of the collaboration model. The 

chapter concludes with an assessment of the federal and state case study against the 

collaboration model.     

 

Chapter 7 presents a summary of the major findings, stating the success of the thesis 

in achieving the research aim and provides potential avenues of future research. The 

conclusions are then presented in Chapter 8.   

 

The following chapter is the first background chapter investigating the nature of 

spatial data and information, and the concept of SDI.    
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2 
 

 

 

 

SPATIAL DATA, INFORMATION AND CONCEPT 
OF SDI 

 
 

2.1 Introduction 
 

Chapter 2 defines the terminology and explores the theory and concepts of the field of 

study encompassing spatial data, information and SDI. The chapter will look at the 

evolution of spatial information and its management through to the concepts of SDI. 

Specifically, the concepts of SDI hierarchy, hierarchical spatial reasoning, GIS 

diffusion, and product and process based development approaches as they are applied 

to SDI and how their evolution has lead to this study. The chapter details the 

recognised nature and components of SDI, which has lead to the spectrum of 

perspectives of what constitutes SDI and further, how to implement it. The chapter 

concludes by stating research questions based on the spatial literature that the study 

aims to address.  

 

2.2 Overview and Historical Background 
 

Spatial Data Infrastructure (SDI) constitutes a set of relationships and partnerships 

that enable data sharing, update and integration. SDI is now accepted as a central 

component in supporting decision making for economic and social development 

(ANZLIC 1996). SDI can be understood as an umbrella of policies, standards and 

procedures under which organisations and technologies interact to foster more 
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efficient use, management and production of spatial data (Ryttersgaard 2001). A 

Nation’s SDI is acknowledged as an important economic resource and an essential 

base for sustainable development of modern society (Wiberg 2002). 

 

Globally, moves in the direction of SDI development and awareness are well 

advanced. From the early 1990s we have witnessed the rapid progress of regional and 

global SDI. Early efforts included former United States (US) President Bill Clinton's 

1994 executive order ‘Coordinating Geographic Data Acquisition and Access: The 

National Spatial Data Infrastructure (NSDI)’. The order called for implementation of 

a National Performance Review’s recommendations that a coordinated NSDI be 

developed, in cooperation with state, local, and tribal governments, and the private 

sector, to support public and private sector applications of geospatial data (The White 

House 1994). It was not long after the initial beginnings of the US NSDI that former 

US Vice President Al Gore envisaged a ‘digital earth’ in his 1996 address.  

 

Other regional SDI initiatives driven by prominent organisations including the Global 

Spatial Data Infrastructure (GSDI) initiative, the United States Federal Geographic 

Data Committee (FGDC), European Umbrella Organisation for Geographic 

Information (EUROGI), Permanent Committee for GIS in Asia and Pacific (PCGIAP) 

and ANZLIC - Australian Spatial Information Council (ANZLIC) are well 

documented. Global Spatial Data Infrastructure (GSDI) member nations and 

organisations and the pinnacle GSDI conference series that has gained significant 

momentum since its inauguration in Bonn, Germany (1996) demonstrates the tempo 

of international SDI activity. GSDI fosters ready global access to spatial information 

through the coordinated actions of nations and organisations. GSDI and member 

organisations promote awareness, polices, and common standards for the development 

of interoperable spatial information and technologies to support decision making 

(GSDI 2001b).  
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2.3 Spatial Data and Information 
 

Spatial information defines the information that identifies the geographic location and 

characteristics of natural and constructed features and boundaries (The White House 

1994). It carries essentially the same meaning as the interchangeable terms ‘spatial 

data’, ‘geospatial–information and –data’ and ‘geographic information’ (Masser 

1998b, Groot & McLaughlin 2000). For the purposes of the thesis, the term ‘spatial 

information’ will be used throughout to not limit the discussion to information 

pertaining to the land (‘geo–’ prefix) and of the Earth alone.   

 

Early forms of spatial information included the maps, town survey plans, coastal 

charts and geodetic triangulation that supported early land settlement for many British 

Colonial settlements throughout the world notably Australia, New Zealand and 

Canada. The spatial information was a representation of the real world enabling 

subdivision and alienation of Crown lands, registration of land tenure, farming, 

mining and logging industries and ultimately underpinned the establishment of 

sustainable societies across many continents. 

 

The relationship of data, information, knowledge and wisdom is well documented in 

knowledge management and information systems discourse (Bellinger et al. 2004). In 

the context of SDI, this relationship provides an understanding of the dependence of 

social imperatives upon a sound information and knowledge base. Ackoff (1989), a 

professor in organisational change denotes Data—as symbology, or a raw 

representation without meaning, Information—data that are processed to be useful, a 

meaningful assemblage of data, Knowledge—application of data and information to 

identify patterns and relationships, and Wisdom—evaluated understanding, requiring 

previous knowledge and experience. Masser (1998b) applies the relationship to 

geography to discern data plus metadata (the additional characteristics of data) equals 

information. Knowledge in turn implies understanding.  
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The knowledge hierarchy (Knight & Howes 2003) (refer Figure 2.1a) demonstrates 

the reliance of the higher orders on the assemblance of the lower, with wisdom being 

the highest form of human consciousness. Bellinger et al. (2004) present a useful and 

less involved schematic (refer Figure 2.1b) of the relationships defined by Ackoff, to 

show the transitions from data to wisdom and the dependence on understanding to 

support the transition.    

Figure 2.1a Knowledge Hierarchy (Ackoff 

1989, Knight & Howes 2003). 
Figure 2.1b Interdependence of Data to 

Wisdom (Bellinger et al. 2004). 
 

 

SDI is concerned with the realm of spatial data and the transition to information. 

Decision support systems build upon SDI to interpret, compare and analyse the 

cumulative spatial information to produce knowledge, with lessons and trends learnt 

over time resulting in collective wisdom.  

 

2.4 Information as a Resource and as Infrastructure 
 

Goodchild (2003a) states that one of the underlying principles of the information 

economy is that digital information can be traded as a commodity. Masser (1998b) 

explores the nature of spatial information both as a resource and as a commodity, 

stating the resource perspective is marked by the characteristics of information 

including its ability to be shared, transferred, expanded, compressed and thus hard to 

control and distinguish between material resources. The commodity view assumes 

information can be bought and sold like any other commodity. However, unlike other 

commodities, information can be sold while ownership remains with the distributor.  
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Giff & Coleman (2003) engage in the economics of SDI and how alternative funding 

models may be applied in the implementation and maintenance of SDI. In a unique 

approach to SDI research, they attempt to position SDI in the categories of Classic 

Infrastructure—public good such that its use is not rivalled or exclusive, and as a 

Network Infrastructure—SDI components viewed as nodes of an interconnected 

network where the performance of the network over time is of importance. Classic 

Infrastructure funding models are concerned with sourcing government managed 

funds and private sector investment to a lesser extent. Network Infrastructure 

approach is attributed with acquiring private sector funding, where government is less 

involved. Giff & Coleman undertake a rigorous analysis of funding models and SDI 

classifications to discover that a number of models may not be able on their own to 

finance the implementation of an SDI. However, two or more could be used in a 

combination to finance components of an SDI. 

 

The notion of spatial information as infrastructure has much in common with spatial 

information as an asset. Masser (1998b) discusses this term, which gives rise to 

comparisons with other forms of infrastructure such as transport networks, and 

schools which are regarded as fundamental to the effective functioning of society. 

Thus raising the question of the importance placed on spatial information and the 

relative importance of different types of information required for various applications. 

Spatial information such as geodetic control and cadastral (property boundary) themes 

enable the integration of other information as they form the spatial reference base 

upon which other datasets can be incorporated to an SDI such as topography, 

administration boundaries and statistical information.  

 

The treatment of spatial information as infrastructure comes with the need for 

regulation. Either the public or private sectors or a combination of the two may 

undertake spatial activities and tasks. However, the requirement for regulation is 

driven by the principles of public good (Masser 1998b). If SDI is to be considered 

public infrastructure, it is unacceptable to place components at the mercy of the 

marketplace or open to monopolistic exploitation.     
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2.5 SDI Supporting Decision-making for Sustainable 
Development  
 

Information and good governance are the two important elements that must work 

together to form the basis of effective decision-making for sustainable development 

(Ting 2003). Ting (2003) speaks of the synergistic relationship between good 

governance and information whereby good governance creates a healthy legal, 

institutional and socio-political-economic framework for information to flow. This 

information flow in turn facilitates sound decision-making for good governance. This 

support for decision-making provides impetus to organise data across disciplines and 

organisations through SDI development (F. Feeney et al. 2001).  

 

Agenda 21 and Habitat II Global Plan 

of Action address the need for 

information, development of 

appropriate databases and exchange of 

information as conditions for creating 

the basis for sustainable development 

in all regions of the world 

(Ryttersgaard 2001). 

 

Sustainable development concerns 

development that effectively 

incorporates economic, social, 

political, conservation and resource 

management factors into decision-making (refer to Figure 2.2) (Ting & Williamson 

2001).   

 

“Humanity has the ability to make development sustainable—to ensure 

that it meets the needs of the present without compromising the ability of 

future generations to meet their own needs”  

(WCED 1990) 

 

 
Figure 2.2 Balancing Economic, 

Environmental and Social Forces for 

Sustainable Development (Ting & Williamson 

1999). 
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The challenge of balancing these competing tensions in decision-making requires 

access to accurate and relevant information in a readily interactive form. SDI plays a 

critically important role in delivering this objective. The Bathurst Declaration was the 

result of a workshop organised by the United Nations (UN) and the International 

Federation of Surveyors (FIG) in October 1999 and was later presented at an 

international conference on land tenure and cadastral infrastructures in Melbourne, 

Australia (UN-FIG 1999). The declaration identified the need for reliable information 

infrastructures to record environmental, social and economic rights, restrictions and 

responsibilities and to also provide spatial data to facilitate appropriate decision-

making and support conflict resolution (F. Feeney et al. 2001) (Refer to Figure 2.3). 
 

 

 

 

 

 

 

 

 

 

Figure 2.3 Sustainable Development Objectives Dependence on SDI to Support Decision-

Making (F. Feeney et al. 2001) (adapted). 

 
Therefore, observing that SDI is a crucial component in providing the best available 

information for good governance of the community. In most societies, citizens view 

government at all levels with suspicion. It is the responsibility of government to 

change that perception and that can only be achieved by performance coupled with 

good governance and transparency (Grant 1999). Ting & Williamson (2001) concede 

that unfortunately, modern societies still have some way to go before they will have 

the combination of legal, institutional, information technology and business system 

infrastructures required to support sustainable development objectives for the 

community. 
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Spatial Information 
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2.6 E-Government 
 

Major advances in information and communications technologies (ICT) in the last 

decade combined with the rapid growth of global information networks such as the 

Internet, have transformed businesses and markets. These trends have revolutionized 

learning and knowledge-sharing, generated global information flows, empowered 

citizens and communities in new ways that have redefined governance and created 

significant wealth and economic growth in many countries (DOT Force 2001). E-

Government has become widely known as the online delivery of information and 

services by government via the Internet (Ting 2003).  

 

E-Government is critical to meeting the changing expectations of citizens and 

businesses for interacting with government, with government information and 

services made available on-line 24 hours a day, 7 days a week. It enables agencies to 

align efforts to significantly improve service delivery and reduce operating costs. 

Effectively deployed E-Government initiatives make conducting business with 

government easier, requiring less hands-on processing of requests and provision of 

services. Measures can be put in place to ensure privacy and security is maintained. A 

key advantage is that citizens and businesses can access services online through one 

portal (The White House 2002). 

 

E-Governance is about the utilisation of E-Government combined with processes for 

broader consultation within and between government, private sector and the 

community. Where E-Government is concerned with the delivery of services and 

information from government to the wider community, E-Governance is about 

creating more reciprocal relationships enhancing two-way information flows and 

improving opportunities for participatory decision making (Ting 2003). SDI plays a 

crucial role in E-Government as the enabling mechanism and technological 

framework that supports the information flow between government, citizens and the 

private sector. 
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2.7 Overview of Current SDI Concepts and Trends 
 

SDI theory has evolved considerably over the past decade. Concepts have emerged in 

attempt to define and compartmentalise SDI, describe its nature, account for actors in 

SDI development and use, and to determine the relevance of existing theories. While 

research is ongoing, contemporary trends have included the use of Hierarchical 

Spatial Reasoning (HSR) to describe the hierarchical nature of SDI, product and 

process based approaches to SDI development, the impact of GIS diffusion and the 

application of innovation theory. One of the greatest challenges faced by practitioners 

and academics has been to define what constitutes SDI.   

 

2.7.1 Problem of the Undefined Nature of SDI 
 

The nature of SDI has often been described in various contexts and definitions by 

researchers and various national government agencies (European Commission 1995, 

Masser 1998a, Department of Natural Resources (QLD) 1999, Land Victoria 1999b) 

(refer to Table 2.1). These definitions provide a useful basis for understanding SDI. 

However, individually they are inadequate to describe the complexity and the 

dynamic nature of SDI and ultimately constrain future SDI development (Chan et al. 

2001). Consequently, the SDI concept is considered as an innovation with doubts 

regarding the nature and identity of SDI (Barr 1999, Rajabifard et al. 2000c, Chan et 

al. 2001). This is further emphasised by the generally limited understanding of the 

innovative concept of SDI, even among key players in the spatial information industry 

(Coleman & McLaughlin 1998).  

 
Table 2.1 Sample of SDI definitions.  

Source SDI Definition 
Global Spatial Data Infrastructure 
(GSDI) Cookbook (GSDI 2001a p.8) 

SDI denotes the relevant base collection of technologies, 
policies and institutional arrangements that facilitate the 
availability of and access to spatial data. The SDI provides 
a basis for spatial data discovery, evaluation, and 
application for users and providers within all levels of 
government, the commercial sector, the non-profit sector, 
academia and by citizens in general. 
 

Infrastructure for Spatial Information 
in Europe (INSPIRE) (INSPIRE 
2003) 
   

The relevant base of technologies, policies and institutional 
arrangements that facilitate the availability of and access to 
spatial data. Equivalent to Infrastructure for Spatial 
Information. 
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ANZLIC – The Spatial Information 
Council (ANZLIC 1996) 
 

A national spatial data infrastructure comprises four core 
components - institutional framework, technical standards, 
fundamental datasets, and clearinghouse networks. 
 

Canadian Geospatial Data 
Infrastructure (GeoConnections 
2004) 

The Canadian Geospatial Data Infrastructure (CGDI) is the 
technology, standards, access systems and protocols 
necessary to harmonize all of Canada’s geospatial 
databases, and make them available on the internet.  

 
Dutch Council for Real Estate 
Information (RAVI) (Masser 1998b 
p.48)  
 

The National Geographic Information Infrastructure is a 
collection of policy, data sets, standards, technology 
(hardware, software and electronic communications) and 
knowledge providing a user with the geographic information 
needed to carry out a task. 
 

European Commission (European 
Commission 1995) 

The European Geographic Information Infrastructure (EGII) 
is the European policy framework creating the necessary 
conditions for achieving the objectives set out below. It thus 
encompasses all policies, regulations, incentives and 
structures set up by the EU Institutions and the Member 
States in this pursuit 
 

Executive Order of US President 
(The White House 1994) 
 

National Spatial Data Infrastructure (NSDI) means the 
technology, policies, standards, and human resources 
necessary to acquire, process, store, distribute, and 
improve utilization of geospatial data. 
 

Global Spatial Data Infrastructure 
(GSDI 2004) 
 

GSDI encompasses the policies, organizational remits, 
data, technologies, standards, delivery mechanisms, and 
financial and human resources necessary to ensure that 
those working at the global and regional scale are not 
impeded in meeting their objectives. 
 

(McLaughlin & Nichols 1992) The components of a spatial data infrastructure should 
include sources of spatial data, databases and metadata, 
data networks, technology (dealing with data collection, 
management and representation), institutional 
arrangements, policies and standards and end-users. 
 

Queensland Spatial Information 
Infrastructure Council (Department of 
Natural Resources (QLD) 1999) 
 

The Queensland Spatial Information Infrastructure 
comprises the data sets, institutional arrangements, 
technical standards, products and services required to meet 
the needs of government, industry and the community. 
 

Victorian Geospatial Information 
Strategy 2000-2003 of the State 
Government of Victoria (Land 
Victoria 1999c) 
 

A spatial data infrastructure is a comprehensive geospatial 
information resource—the infrastructure, the value and 
capability of which are driven into Victoria’s information 
systems and processes—the benefit, through the strategic 
elements of custody, metadata, access infrastructure, 
pricing, spatial accuracy and awareness. 
 

(Source: Chan et al. 2001) (adapted)  
 

 

The progress to date of SDI initiatives at different jurisdictional levels also 

demonstrates that after many years of effort, obstructions for SDI initiatives still exist 

in obtaining support from all stakeholders, related agencies and communities 

(Mohamed 1999, Rajabifard et al. 2000c). In order to better understand the nature of 
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SDI, a system of classification is needed to organise the many definitions and 

dimensions of SDI. 

 

2.7.2 Concept of Hierarchical Spatial Reasoning 
 

Hierarchical reasoning is defined as any reasoning process that uses hierarchies to 

sub-divide the task, problem, process or space (Rajabifard et al. 2000a). Hierarchical 

reasoning adopts the principle of using the least detailed representation in order to 

answer or better understand a complex problem or question (Timpf & Frank 1997). 

Hierarchical Spatial Reasoning (HSR) is defined by (Car 1997) as part of the spatial 

information theory that utilises the hierarchical structuring of space for efficient 

reasoning.  

 

It is only recently that this theory has been applied to spatial problems through the 

works of Car (1997), Glasgow (1995) and Frank & Timpf (1994). This research 

adopts the principles and inherent properties of HSR to explore and map the 

properties of SDI at a national level with a focus on countries that are a federation of 

states. These properties provide an insight into the way that each layer within a 

hierarchy interacts with each other and also with the whole system. These properties 

are crucial to efficient organisation of both institutional and data frameworks of SDI, 

the current limitations of which are to be addressed in this research.  

 
 
 
 
 
 
 
 
 
 

Figure 2.4a Hierarchical Triangle Structure 

(Coffey 1981). 
Figure 2.4b Hierarchical Structure as a Tree 

Diagram (Car 1997).  
 

   

Hierarchical principles have often been used in different disciplines to break complex 

problems into sub-problems that can be solved in a more effective manner. 
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Hierarchies can be represented using alternative methods; (Coffey 1981) devised 

triangles to represent a hierarchical structure (refer Figure 2.4a) and Car (1997) 

illustrates how hierarchies can also be represented as a tree-like structure (refer Figure 

2.4b). 

 

2.7.3 Hierarchical Nature of SDI 
 

Rajabifard et al. (2000a) demonstrated that the principles and properties of HSR could 

be applied to SDI research to better understand their complex nature and to assist 

modelling of SDI relationships. The application of HSR to SDI research builds upon 

earlier work by (Eagleson et al. 2000, 2002a, 2002b) which applied hierarchical 

reasoning to the spatial problem of administrative boundary design. 

 

The hierarchical nature of SDI is well established in describing relationships between 

the administrative/political levels (Rajabifard et al. 2000a). Rajabifard et al. (2000a) 

published two views representing the nature of the SDI hierarchy namely; the 

umbrella view - in which SDI at a higher level encompasses SDI at a lower level, and 

the building block view - where a level of SDI such as the state, supports the SDI 

levels above (i.e. national, regional) with their spatial data needs. 

 

The SDI hierarchy concept as developed 

by Rajabifard et al. (2000b) (refer Figure 

2.5) is very useful to describe the 

complex vertical and horizontal 

relationships between the political and 

administrative levels of SDI. 

 

The vertical and horizontal relationships 

represented in the hierarchy are of most 

interest for it is the partnerships that occur within and between political/administrative 

levels of the hierarchy that facilitate data sharing and the flow of information 

throughout the SDI system. The hierarchy is also a means for further discussion as 

practitioners attempt to relate more complex interactions back to this view, such as 

 
Figure 2.5 SDI Hierarchy (Rajabifard et al. 

2000b) (adapted). 

STATE 

NATIONAL 

REGIONAL 

GLOBAL 
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partnerships with industry and the SDI contribution of individual organisations. A 

greater level of detail is required for these interactions and is beyond the intent of 

Figure 2.5. For this reason, Figure 2.5 has been adapted to exclude a lower level of 

administration/responsibility being the ‘Corporate’ level.  

  

2.7.4 Product and Process Based Approaches to SDI   
 

Consideration of SDI as an innovation results in various perceptions of what 

constitutes SDI and thus approaches to SDI development are equally as varied. Two 

predominant views documented by Rajabifard & Williamson (2001) are the Product 

based and Process based approaches to SDI development. The Product based 

approach stems from project orientated SDI initiatives that tend to be goal and 

outcome focussed and often related to technical solutions. The Process based 

approach concerns the development of systems, processes and procedures in the 

management of spatial information and activities.  

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 
Figure 2.6 Product and Process Based Models for SDI Development (Rajabifard & 

Williamson 2001, Delavar et al. 2003). 
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Rajabifard & Williamson (2001) identified the two theories in contemporary SDI 

development, based on the strategies, aims, objectives, and status of individual SDI 

initiatives in different levels. The Product based model, outlined in Figure 2.6a, 

represents a central aim of SDI to link spatial databases of the respective 

political/administrative levels of the community. The Process based model depicted in 

Figure 2.6b, is the second approach possible for SDI development. Rajabifard’s 

second model presents the main aim of an SDI initiative as defining a framework to 

facilitate the management of information assets. Thus, to provide better 

communication channels for the community for sharing and using data assets, rather 

than linking to available databases alone. This is an important contribution that 

outlines the holistic nature of SDI involving both social and technological aspects. 

Tosta (1999) reinforces this process message in the book chapter titled ‘NSDI was 

intended to be a verb’.  

 

2.7.5 Diffusion of GIS  
 

Chan & Williamson (1999a) introduced innovation diffusion theory and applied it to 

the uptake and implementation of GIS in an organisational environment. Rogers 

(1995 p.5) defines diffusion as being ‘the process by which an innovation is 

communicated through certain channels over time among the members of a social 

system’. Chan et al. (2001) asserts that SDI remains very much an innovation even 

among practitioners. However, Masser (1998b) in reinforcing the notion that SDI 

exists, points to a lack of coordination of spatial information strategies that consider 

how circumstances have changed with advancement of GIS technologies. As a result, 

it is not clear whether SDI can be regarded as an innovation itself or a new way to 

manage and coordinate the spatial information activities that have resulted from the 

widespread adoption of the innovation of GIS. While the technological related 

components of SDI are underpinned by GIS technology and thus can be assumed to 

have similar characteristics, the impact of Internet and communications technology is 

not clear.   
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Chan (2001) proposes a four-point classification system for diffusion of corporate GIS 

into an organisation. Chan’s four perspectives are:  

 

• Identificational – description of the unique features of GIS that discern GIS from 

other forms of information technology, 

• Technological – description of GIS as a particular form of technology (database, 

application or toolbox) that enables specific functionality (map, database, and 

spatial analysis), 

• Organisational – description of GIS in terms of its generic elements, or building 

blocks, that specifically include the organisational/institutional implementation 

environment, 

• Productional – consideration of GIS as the means in the production process 

(supply chain) undertaken by an organisation to generate products or services. 

 

It is argued that this classification is transferable to understanding SDI together with 

the assumption that an integrated corporate GIS is in effect SDI (Chan & Williamson 

1999b, Chan et al. 2001). While various definitions of SDI by many organisations can 

be mapped against any of the four perspectives, the already established holistic nature 

of SDI demonstrates it is more a function of management and coordination than 

technology alone. GIS diffusion theory is useful for understanding the uptake of GIS 

technology within an organisational environment. However, it is limited when 

attempting to understand how organisations may collaborate to share or conduct 

spatial activities together. 
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2.8 SDI Components  
 

Many models of SDI have been published and adopted throughout the world such as 

United States’ NSDI (FGDC 1997), the Dutch National Geographic Information 

Infrastructure (Van Loenen & Kok 2002), Asia-Pacific SDI (Holland et al. 2001) and 

the ASDI (ANZLIC 1996). Many of the models possess common non-discrete 

components and attributes that will be summarised in Table 2.2:  

 
Table 2.2 Components of SDI: A Holistic View of Infrastructure. 

DATA    
Fundamental datasets are themes of spatial information regarded as primary 
in supporting the key functions of a country or jurisdiction, providing the 
common spatial reference and context which underpins many other forms of 
business information. An individual agency may consider fundamental data in 
terms of the most important strategic spatial information that supports their 
business functions and processes.  
 
In the context of SDI, themes of spatial information that are required to 
support the activities of many users; public, private, corporate or individual, 
may be deemed fundamental. Themes commonly considered fundamental 
can include geodetic control, cadastre, administrative boundaries, geographic 
names and localities, street address, transportation, elevation, hydrology and 
ortho imagery. The list is not definitive and is dependent on the priorities of 
the responsible agency within each jurisdiction. 

 
PEOPLE  

Includes the users, providers, administrators and custodians of spatial data 
and also value-added re-sellers. Users can be corporate, small or large 
business or individuals, public or private. The users of SDI can be identified 
from the many applications, which include (Ryttersgaard 2001):  
 
• Cadastral projects, Land management 
• Transportation infrastructure 
• Health monitoring programs, Socio-economic issues 
• Monitoring of environmental issues, Environmental impact assessment 
• Conservation projects, Natural resource management 
• Planning and development 
• Census  

 
The broad application of SDI beyond the traditional mapping and land 
administration role means users and administrators of spatial information 
have very different qualifications and professional backgrounds.  
  

INSTITUTIONAL FRAMEWORK 
Includes the administration, coordination, policy and legislation components 
of an SDI. The institutional framework is reliant on successful partnerships 
and communication between agencies within and between jurisdictions.  
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TECHNOLOGY   
Consists of the access and distribution networks, clearinghouse and other 
means for getting the spatial information or datasets to the users. Technology 
also involves the acquisition, storage, integration, maintenance, and 
enhancement of spatial data. 

 

STANDARDS 
Consistent standards and policy are required to enable the sharing, 
integration and distribution of spatial data hence standards for data models, 
metadata, transfer and interoperability of storage and analysis software. 
Policy particularly needs to be consistent for the pricing and access to spatial 
data within and between jurisdictions. 
 

 

 

These components and attributes of SDI are strongly related and often overlap. These 

are not the only factors influencing SDI, nor do these components form a fully 

structured model. Rather, the complex integrated components are identified and 

segmented as a basis to facilitate further discussion and as a means to isolate the 

institutional related issues that affect SDI partnerships. The following Figure 2.7 

summarises the components presented in Table 2.2.  

 

 

 

 

 

 

 

 

 

 
Figure 2.7 Core Components of an SDI Framework. 

 

The fundamental interaction between people and data is governed by the 

technological components of SDI being the access network, policy and standards. 

Rajabifard’s diagram (refer Figure 2.8) demonstrates the dynamic inter-relationships 

between the people and spatial data within an SDI.  
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Figure 2.8 Nature of Relationships Between Components of SDI (Rajabifard & Williamson 

2001). 

 

The dynamic nature of the SDI environment is attributed to the rate of technological 

advancement and changing user needs. This suggests an integrated SDI cannot consist 

of the spatial data, value-added services and end-users alone. Other important factors 

regarding interoperability, policies and networks also influence the system (Rajabifard 

& Williamson 2001). 

2.8.1 Data  
 

A central component of a SDI is the data or spatial information itself. SDI models 

identify several datasets deemed fundamental. ANZLIC (1996), in the context of their 

vision for SDI for Australia and New Zealand, defines a fundamental dataset as ‘a 

dataset which more than one government agency requires consistent national coverage 

in order to achieve their objectives’. The Federal Geographic Data Committee 

(FGDC), the coordinating body for geographic information across the United States, 

has adopted a framework approach that consists of seven themes of digital geographic 

data that are commonly used.  

 

“The framework represents ‘data you can trust’ the best available data 

for an area, certified, standardised, and described according to a 

common standard. It provides a foundation on which organisations can 

build by adding their own detail and compiling other datasets”  

(FGDC 2001) 

 

The Victorian Government through Land Victoria has adopted a similar approach 

with the Victorian Geospatial Information Strategy that identifies eight fundamental 
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datasets for Victoria: Geodetic Control; Cadastral (Property); Address; 

Administrative; Transportation; Elevation (and Bathymetry); Hydrology; and Ortho-

imagery. Address is in addition to the framework employed by the FGDC (Jacoby et 

al. 2002).   

 

While there are several definitions of what constitutes fundamental data, some 

datasets are recognised as essential for every SDI. Primarily that of geodetic control, 

which provides spatial reference that ensures all positions conform to well defined 

horizontal and vertical datums and to a known quality for all datasets incorporated 

into the SDI (Ryttersgaard 2001). To ensure appropriate use of the spatial 

information, there is a need for comprehensive instructions on the potential and 

limitations of data through metadata, and user-friendly and efficient access and 

distribution systems. 

 

The National Center for Geographic Information and Analysis (NCGIA) conducted a 

large-scale questionnaire survey, funded by the Federal Geographic Data Committee 

(FGDC), of GIS professionals across the United States to determine which of the 

many common spatial information themes should be regarded as ‘core’ or 

‘fundamental’ (Frank et al. 1995). Commonly used datasets could be collected by 

designated government agencies or by participating members of the private sector and 

added to the public domain, as part of the National Spatial Data Infrastructure (NSDI), 

for the use of any and all interested parties. The prioritised fundamental datasets 

would present a significant cost saving to the federal, state, and local government 

agencies and an economic stimulus to the United States spatial industry by reducing 

the costs of collecting and processing the most commonly used or highest demanded 

spatial information.  

 

The study contributed to the FGDC’s framework approach towards developing 

National SDI across the United States. The framework consists of seven themes of 

spatial information that are most commonly used and encompasses the procedures and 

guidelines that provide for data integration and sharing, institutional relationships, 

business practices that encourage the use and maintenance of that data (FGDC, 2001). 
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Fundamental data which lies at the heart of the Canadian Geospatial Data 

Infrastructure (CGDI), is a set of continuous and fully integrated spatial information, 

termed framework data, that provides context and reference information for the 

country (GeoConnections 2004). The framework project node of the CGDI comprises 

stakeholders who create, supply, maintain and/or distribute spatial information. 

Unique to the CGDI is identification of National and Regional resolutions of 

fundamental data. National resolution data includes a variety of physical, 

environmental and demographic themes supplied by federal agencies (refer to Table 

2.3). These themes are integrated with the 1:1M hydro base maintained by The Atlas 

of Canada.  

 
Table 2.3 Fundamental Dataset Themes of the CGDI. 

National Resolution Framework Data of the CGDI 
   

Roads Elevation Indian Reserves 
Railroads Imagery National Defence Properties 

Transmission Systems International Boundary Parks 
Structures Provinces Watersheds 

Hydrography Electoral Districts Toponymy 
Hydrography (marine) Municipalities Geodetic Reference System 

   
(Source: GeoConnections 2004) 

 

At a regional level, spatial information is produced by a wide variety of organisations 

from federal, provincial, and in some cases, municipal levels. These datasets are 

maintained at a variety of accuracies, typically ranging from 250m down to around 

1m. The fundamental data of the CGDI is being created in partnership with data 

creators and suppliers to ensure national coverage in varying levels of detail for a 

wide range of end-user applications (GeoConnections 2004). 

 

There are many different forms of spatial information, the most common of which 

have been classified by Frank et al. (1995) as: 

• Vector data – Geographic features are stored as geometric figures using points, 

lines or polygons (or nodes, edges, and surfaces).  

• Raster data – Geographic space is divided into regular patterns, such as 

rectangular and a normal or average geographic value is collected at each node of 

the pattern. 
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• Digital photography – Geographic data are captured as photo images and stored as 

pixels. An example of digital photography is digital orthophotos. 

• Imagery – Geographic data are captured by multi band sensors and stored as 

pixels. Examples of imagery are Landsat, SPOT, and AHVRR images. 

• Grids – are elevation data collected in a square or rectangular pattern. 

• Triangulated irregular networks (TINs) – are elevation data collected in irregular 

patterns, normally at locations where significant changes in elevation occur. 

  

Metadata is also considered as ‘data’ or spatial information within SDI. Metadata will 

be addressed later due to the correlation with spatial data standards and their 

combined support of access and distribution functions in SDI. 

 

2.8.2 People  
 

SDI at any level whether local, state, national or even global involves an array of 

stakeholders both within and across jurisdictions including levels of government, the 

private sector and a multitude of users. In order to construct SDI, the stakeholders 

need to be identified together with the business processes and functions of the 

participating organisations, what spatial information do the functions require or 

produce, and finally what spatial information or spatial activities should flow or could 

be shared between the participants (Nebert 2004).  This approach recognises the need 

for implementing a ‘community’ SDI by identifying opportunities for collaboration 

and means to quantify costs, benefits and savings across the broader community.  

 

Custodianship is the heart of spatial information management because it provides 

accountability for information products and identifies authoritative sources, giving 

users a measure of consistency and certainty. Custodianship is regarded as a means of 

eliminating unnecessary duplication, managing information on behalf of others and 

can be attributed to the provision of a sound spatial information infrastructure, 

assisting the creation and management of spatial information products, and facilitating 

the acquisition of information products (Thompson et al. 2003). Custodian, or 

‘provider’ agencies manage information products as trustees in a partnership with 

national, regional and local providers and users to enable the integration of spatial 
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information for the benefit of the entire community. Custodianship reinforces the 

concept of one agency being ultimately responsible for an information product that 

others might use, giving users confidence in the level of integrity, timeliness, 

precision and completeness of that information product (Thompson et al. 2003). 

 

The move into the digital environment has seen a paradigm shift from SDI being 

developed by the providers to a position where users are the dominant driver in the 

establishment of SDI. Marked by the fact infrastructure does not have purpose without 

a use or business application, the existence of SDI can only be justified with 

consideration of the user community (Williamson 2003). 

 

2.8.3 Institutional Framework 
 

Early perspectives of SDI placed emphasis on the role of government as having the 

primary if not sole responsibility for SDI development (Williamson 2003). As more 

jurisdiction-wide datasets are completed, the role of the private sector has 

strengthened in the collection, maintenance and provision of spatial information. The 

roles of the public and private sectors are now changing as governments move away 

from being service providers to providing the policy, framework, coordination and 

facilitation. Governments are increasingly out-sourcing non-core business activities to 

the private sector and community (ANZLIC 1996). 

 

Traditional ‘mapping’ has long been associated with the collection and distribution of 

spatial information where mapping agencies and lands departments were highly 

centralised, or controlled by powerful government monopolies. This pattern, 

established since the beginning of the history of mapping, has lasted for centuries and 

impacts contemporary management of spatial information (GSDI 2001a).  

 

An ethos of rationalisation and micro-economic reform brought dramatic downsizing 

of the ‘mega’ mapping and land administration departments. However, as 

computerisation and uptake of GIS increased with the development of topographic, 

cadastral and road network datasets, government land related functions were still 

fragmented and analogue business processes largely retained. Into the 1990s, these 
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core datasets were consolidated into state Digital Cadastral Databases (DCDBs) and 

supported Land Information Systems (LIS) with attempts made to pull together the 

responsible agencies (Chan & Williamson 1999b, Williamson et al. 1998). 

Concurrently, many other Government departments and agencies created and 

maintained separate geographic datasets resulting from activities including 

environmental management, mineral resources and agriculture. Whole-of-government 

approaches were required to coordinate the policy, standards and procedure for the 

collection, maintenance and dissemination of spatial information.  

 

In line with E-Government mandates of governments worldwide, inter-agency 

coordination bodies are now emerging within the public sector. These bodies identify 

common lines of business and reusable services in the context of inter-agency 

exchange of digital information to satisfy the information needs of citizens, 

commercial clients, and other governmental users (Nebert 2004). 

 

Heavy costs associated with traditional mapping and printing technology, and the long 

time-scales of mapping projects, sometimes over decades, meant the monopolies were 

little challenged. Maps were considered less as a consumer product and more of an 

important national asset for government use in defence, census, taxes, planning and 

development (GSDI 2001a). Government collected spatial information of specific 

types and in specific formats as required for these intended applications, with 

common spatial information products including: 

• Cadastre, cadastral maps (scales from 1:100 to 1:5 000), 

• Large scale topographic maps for urban planning and development (scale from 

1:500 to 1:20 000), 

• State Topographic Mapping ‘base mapping’ (small to medium scale 1:50 000 to 

1:100 000), 

• National Mapping (small scale maps 1:100 000 to 1: 250 000). 

 

The majority of these mapping products formed the common reference for building 

upon thematic spatial information and applications that were required by local state 

and federal or even regional jurisdictions. Moreover, in federated countries, needs 

across borders were similar, thus anyone from jurisdiction ‘A’ would be able to read 

and use a paper map from jurisdiction ‘B’. Thus, basic forms of cross-border national 
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interoperability existed. GIS technology revolutionised the nature of spatial 

information, its use, and the types of spatial information products available. Spatial 

information is now accessible to nearly anyone, allowing users with access to desktop 

mapping, GIS, GPS surveying, satellite imagery, scanning and intelligent software to 

create their own maps (GSDI 2001a).  

 

A key role of responsible custodian agencies within the institutional framework of 

SDI is the setting of policy for the pricing and licensing of spatial information. Pricing 

and licensing provides the commercial and legal means to safeguard the interests of 

both providers and users alike. Other considerations are community service 

obligations, promotion of industry development, and the need to ensure that price is 

not an impediment to use. Licensing spatial information is undertaken to ensure 

effective management of risk associated with the use of spatial information, in 

addition to detailing the terms and conditions for its use (Thompson et al. 2003). 

 

Technology presents opportunities and limitations to the way spatial information is 

acquired, managed, used and distributed. In the context of SDI, technical architecture 

concerns the physical attributes and nature of SDI, which consists of the access and 

distribution networks, clearinghouses and other means for users to gain access to or 

acquire spatial information or datasets. The following is an overview of the key 

technical concepts in SDI development. From this discussion we extract that SDI is 

not solely about gathering all spatial datasets and storing at one location (or on central 

servers or within a central agency). ICTs have enabled the realisation of SDI to be a 

distributed network of remote servers that store a wealth of spatial information of vast 

type, scale and coverage. SDI is no longer restricted by geography, but more so 

bandwidth and Internet accessibility.     

 

2.8.4 Technology 
 

Technology concerns the strong interdependent relationship between clearinghouses, 

metadata and standards. A spatial data clearinghouse can be considered as an 

electronic facility for searching, viewing, transferring, ordering, advertising, and 

disseminating spatial data from numerous sources via the Internet (Crompvoets & 
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Bregt 2003). The FGDC define clearinghouse as ‘a decentralised system of servers 

located on the Internet which contain field-level descriptions of available digital 

spatial data’ (FGDC 2004). A clearinghouse consists of a number of servers that 

provide search, discovery and access to available digital spatial information through 

descriptive information known as metadata. Metadata is collected in a standard 

format, which enables user query of the spatial information holdings of multiple 

organisations and agencies that participate in the service. Crompvoets & Bregt (2003) 

likens a national clearinghouse to a kind of shopping mall for all nationally available 

spatial data as acquired by governmental agencies and/or industrial bodies. 

 

The distributed network conceptual model for SDI is a valid and substantial form of 

the technological component of SDI, it does not preclude other forms of SDI that may 

not link into a clearinghouse service. It is a means by which spatial information can be 

discovered and accessed by users. In a sense, SDI could simply be a set of rules, 

restrictions and responsibilities associated with a filing cabinet of paper maps – i.e. 

Who is responsible for updating the maps? Who can access the cabinet and at what 

cost? One of the key advantages of a clearinghouse is that users can identify and 

retrieve the desired spatial information across the Internet at any time of day or week 

and be able to determine its fitness for use prior to purchase or obtaining the spatial 

information.   

 

The FGDC Clearinghouse (located at http://www.fgdc.gov/clearinghouse/ 

clearinghouse.html) is a good example of a national catalogue service. Clearinghouse 

services such as the FGDC example use Internet technology and the search and 

retrieve protocol known as ANSI Z39.50-1995 (ISO 10163-1995) for the query, 

search and presentation of results to the Web client. The Z39.50 protocol, initially 

developed by the library community to discover bibliographic records, includes client 

and server software that establish a connection, pass a formatted query, return user 

query results, and present identified documents (such as packets of spatial 

information) to the client in one of several formats (FGDC 2004). Participating 

clearinghouse sites (hosts of servers) termed nodes, are encouraged to provide 

hypertext linkages within their metadata entries that enable users to directly download 

the digital data set in one or more formats. In cases where the spatial information is 

not suitable for transfer such as large (file size) ortho-photography, contact details for 
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the custodian or provider agency are listed enabling distribution via alternative means 

such as CDROM. This results in a spatial data ‘directory’ for public and private 

providers of spatial information to potential customers (Phillips et al. 1999, FGDC 

2004). 

 

The distributed network concept extends beyond the existing metadata registry role, 

allowing users to view, query and search for features by geographic name, view, print 

and download spatial data in both vector and raster formats. The design provides for 

existing international software and information exchange protocols and standards 

developed by the Open GIS Consortium (OGC) (refer to Figure 2.9), Worldwide Web 

Consortium (W3C) and the ISO TC 211 working group for geographic information 

(ANZLIC 2002b).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2.9 OGC Web Services ‘Vision’, Linking Users with Source Data, Applications and 

Services (OGC 2002, ANZLIC 2002b). 

 

A clearinghouse is a powerful form of SDI that allows individual agencies, consortia, 

or communities to collaboratively promote their available spatial information. Servers 

may be installed at local, state, regional, or national offices and are not necessarily 

limited by jurisdictional boundaries. All nodes of a clearinghouse are considered 

‘peers’ within the system. There is no hierarchy among the servers, allowing direct 

query by any user on the Internet with minimal transactional processing (FGDC 

2004). 
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Initiatives by the OGC and other global consortia are advancing clearinghouse 

technologies by developing new spatial information access systems. Rather than user 

query and retrieval of spatial information in the form of graphics files through Web 

Mapping Services, Web Feature Services allow the retrieval of an instruction set for 

the same image to be created locally on the users PC. Thus, avoiding the requirement 

for large bandwidth and communication capacity to transfer large graphics files.   

 

The following engineering perspective helps to articulate this key distinction among 

clients and distributed systems (OGC 2003): 

• Thin clients – request the services of other components (servers, middleware) for 

most of the computation they need to function in the system; they also rely on 

other components to manage most of the data and metadata they need. 

• Thick clients – handle much of the necessary computation and data/metadata 

management themselves (locally); and rather than requesting processing services 

of other components, they obtain their inputs through low-level data-access 

requests. 

 

A thick client requires less functionality on the part of the server and other 

components; but a thin client is easier to build or to embed into general-purpose 

software components. The distinction often has quite tangible implications: thin 

clients are typically simple software with limited functions and flexibility, and smaller 

RAM and CPU requirements, thus suitable for the new wave of handheld or mobile 

devices. Thick clients require a significant portion of microprocessor time, but 

provide greater flexibility and capacity to decode, transform, render, and interact with 

retrieved data (OGC 2003). 

 

These Internet based technologies are having a profound impact on the way SDI is 

evolving and further, how it will be exploited in the future. SDI meets societies 

demand for sound secure information infrastructure to support the community’s 

economic and social and environmental responsibilities. SDI also supports increasing 

user applications such as location based services via devices including mobile phones, 

in car navigation systems and advanced early warning systems for aviation.   
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2.8.5 Standards 
 

Of the five broad components of SDI discussed so far, spatial data standards are often 

claimed central to the development of SDI. In the same manner as the conventions of 

written music are transferable throughout the world, across all cultures and languages, 

spatial data standards permit the discovery, interchange, and usability of spatial 

information worldwide.  

 

Technical standards are essential for the efficient sharing of products and to provide 

information about spatial data. Technical standards are designed to simplify access 

and improve data quality and integration. Current policies for spatial data standards 

concern reference systems, data models, data dictionaries, data quality, data transfer 

and metadata (Eagleson & Escobar 2003). The basic purpose of spatial data standards 

has long been to enable spatial information to be ‘delivered’ to different users, 

applications and systems. The focus has shifted from the transfer of spatial 

information to ‘access’ with efforts now on interoperability of software and 

information exchange protocols by international standards organisations and industry 

bodies. Standards groups include the Open GIS Consortium (OGC), International 

Organisation for Standardisation (ISO), Worldwide Web Consortium (W3C) and 

national coordination agencies of many countries. These bodies develop and set 

standards, design schema and specifications that allow communication between 

sources of spatial data and access by a wide range of users. 

 

2.9 Conclusion 
 

SDI is crucial in supporting the decision making of government and meeting the 

social, economic and environmental imperatives of the community. Despite the 

recognised importance of SDI, there is much debate on the nature and characteristics 

of SDI and further how to progress development. Work on the technological and 

spatial data standards components of SDI is advancing rapidly, however little effort is 

being placed on the institutional and administrative aspects. SDI involves complex, 

intra- and inter- jurisdictional stakeholder interactions that span all sectors of society 

including tiers of government, industry, academia and community. Administration of 
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spatial information is spread across government and industry, where both government 

and industry are users, providers and managers of SDI.  

 

This chapter investigated the terms spatial data, information and concept of SDI. 

Contemporary SDI concepts and international trends were then overviewed followed 

by examination of the recognised components of SDI. Several research questions arise 

from this investigation: Which themes of spatial information are fundamental to SDI? 

What are the relationships between the components of SDI and what are the critical 

factors for SDI development? Who are the key stakeholders of SDI and who are the 

potential and existing users and providers? Is contemporary SDI meeting the needs of 

users business functions and processes? 

 

The following chapter builds upon SDI theory and concepts to investigate the nature 

of National SDI, federalism and national administration and the nature of 

organisational collaboration.  
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NATIONAL SDI AND THE NATURE OF 
COLLABORATION 

 
 

3.1 Introduction 
 

Spatial information and SDI concepts have now been identified. Chapter 3 narrows 

the investigation area to the institutional framework component of SDI and the nature 

of collaboration in the context of National SDI. The chapter will explore the concept 

of National SDI, the array of stakeholders and their interactions. National SDI 

initiatives progressing worldwide will also be observed to identify common global 

drivers and barriers to developing National SDI. This chapter also considers the key 

concepts of collaboration between organisations, governments, sectors and 

communities. Collaboration theory provides insight to the behaviour of partners and 

the consequences of their actions. Time becomes evident as being important in any 

sustained interaction. Collaboration is observed in stages of evolution and 

development, from in-formal interactions to be more highly involved and dependent 

relationships.  

 

3.2 Nature of National SDI 
 

The SDI hierarchy demonstrated the strong inter-dependence of the 

political/administrative levels on the horizontal and vertical relationships within and 

between participants, organisations and jurisdictional stakeholders of SDI. This study 
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closely examines these relationships as they influence or affect the National level, 

particularly the horizontal forms of collaboration that have not been well explored in 

Hierarchical Spatial Reasoning (HSR) theory in the context of SDI (Rajabifard et al. 

2003a).  

 

While there is much consensus worldwide to what constitutes SDI, observation of the 

nature and extent of SDI at the national level indicates there are many discrepancies 

evident. Where the responsibility for the development, coordination and management 

of National SDI lies within a country is not always clear. SDI literature is inconsistent 

to whether National SDI concerns solely the national level initiative or activities of a 

federal or central government, or if by definition National SDI encompasses the 

collective contribution of SDI at all levels below. Thus, local level SDI contributes to 

the state level and so forth as demonstrated by the Umbrella (top down) and Building 

Block (bottom up) views by Rajabifard et al. (2000a).  

 

 

“National Spatial Data Infrastructure means the technology, policies, 

standards, and human resources necessary to acquire, process, store, 

distribute, and improve utilization of geospatial data”  

(The White House 1994) 

 

Tosta (1999 p.16) observes that the perspective of some federal agencies in the United 

States has been that spatial information sharing means the expedited production of 

spatial datasets that have traditionally been under their mandate. The central goal of 

National SDI is deemed to be the creation of nationally consistent layers of small-

scale spatial information. Local or state agencies engaged to assist in sharing the costs 

of this federal work sometimes held the view that a more focussed approach may be 

more appropriate by improving the resolution and timeliness of data in areas of 

importance, for example densely populated regions, or areas of environmental 

interest. 

 

The varied and broad use of the term National SDI reflects the different ways in 

which the term is actually used and perceived in respective countries (Rhind 1997). 

To some organisations and individuals, National SDI represents the opportunity to 



3 NATIONAL SDI AND THE NATURE OF COLLABORATION 39

create nationally consistent data sets, for others it means the right data at the right 

time developed through cost sharing arrangements. The challenge is that individual 

perceptions are likely to affect the course of action undertaken (Tosta 1999).  

 

Williamson (2003 p.5) states ‘the reality is that every country is at a different point in 

the SDI continuum’. Countries considered at the front end of the continuum are most 

commonly highly developed and are the focus of this study. Developing countries 

present a very different situation of just embarking on SDI strategies or having not 

considered SDI adoption. A study on National SDI in developing countries requires a 

very different approach and a focus on issues including capacity building and 

formalisation of institutions and markets.  

 

The holistic nature of National SDI comprising the physical and non-physical 

attributes of technology, people and policy causes tension between perspectives of 

National SDI. Masser (1998b p.4) takes preference to the use of ‘strategy’ rather than 

‘infrastructure’ stating that the infrastructure already exists to a greater or lesser 

degree and that government needs to actively plan for its improvement. It could be 

argued that a National SDI strategy is merely part of the policy and institutional 

components that drive the infrastructure. While a national strategy is very important 

for perpetual improvement and future directions, a country’s National SDI effort 

should not focus on development of a national strategy alone. To compare National 

SDI in various countries it is necessary to distinguish between the national strategy 

and the existing physical and non-physical components of the infrastructure.   

 

National SDI strategies are usually described in relation to government coordination 

of the transfer of spatial information across different levels of government. Discussion 

centres on the need for governments at various levels to manage their spatial 

information assets in the national interest and to take advantage of the opportunities 

presented by the development of SDI. Masser (1998b) found that National SDI 

involved two forms of asset management being the custodianship of particular 

(fundamental) spatial databases and the coordination of the national portfolio of 

spatial information assets. The government-centric perspective has origins in the early 

efforts of National Mapping Agencies, which were entirely responsible for a country’s 

SDI initiative up to and largely throughout the 1990s. This first generation of National 
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SDI effort documented by Masser (1998a) is attributed to the agencies responsible for 

national topographic mapping and their adaptation to the advancement of GIS 

technologies.     

 

Spatial information has long been the domain of the land and mapping agencies in 

each country. Early forms of SDI comprised spatial datasets based on the small- to 

large-scale topographic mapping, and cadastral information required to support land 

title registration. National census activities, which are a country’s most important 

statistical product, are underpinned by topographic and cadastral spatial information. 

The nature of a country’s National SDI is dictated by the system of governance and 

the distribution of responsibilities and activities carried out across levels of 

government. Masser (1998b) analysed National SDI strategies in several countries 

worldwide. As a result of the study, Masser noted marked differences in the 

distribution of responsibilities within different governments: central governments of 

Britain (including Wales) and Netherlands, and federated government systems of 

Australia and the United States (refer to Table 3.1).   

 

 
Table 3.1 Example Countries with National SDI Strategies: Distribution of Responsibilities 

Among Different Levels. 

 Britain  
(incl. Wales) 

Netherlands Australia United States 
of America 

Central 

government 

Land titles 

registration, small- 

and large-scale 

mapping, 

statistical data 

Land titles 

registration, small 

and large-scale 

mapping, 

statistical data 

Some small-scale 

mapping, 

statistical data 

Small-scale 

mapping, 

statistical data 

State/territory 

government 

N/A N/A Land titles 

registration, small- 

and large-scale 

mapping 

Some land titles 

registration and 

small- and large-

scale mapping 

Local 

government 

None Some large-scale 

mapping, 

population 

registers 

Some large-scale 

mapping 

Land titles 

registration, large-

scale mapping 

(Source: Masser 1998b p.95) 
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Although Table 3.1 is a brief comparative look at four systems without regard for 

demographic or geographic disparity, it highlights that responsibility for mapping and 

land title registration is not fixed to one level of government and when divulged to 

lower levels, complexity of coordination increases. 

 

Clearly in central systems, a national strategy for National SDI concerns SDI 

produced and managed largely by the central government. In a federated system a 

national strategy relates to SDI of the federal government and of the lower state and 

local levels of government. Success of a National SDI strategy in a federated system 

is a function of the ability of the federal government to dictate to or collaborate with 

other levels of government. It is also possible that responsibility for National SDI is 

not vested with the federal or central government.      

 

Rhind (1997 p.10) notes that in countries organised federally, the state or provincial 

level may actually do more than the central mapping agency as experienced in 

Australia, Canada, Germany, and the United States. By contrast in non-federated 

countries, central government maintains the primary responsibility for national 

mapping as observed in France, Russia, India, Sweden and the United Kingdom. 

There is great diversity in each of these systems. For example, Australia’s states and 

territories have more extensive power and autonomy than states in the United States. 

National SDI is dependent on the extent to which each country’s land and mapping 

agencies have evolved. A common trend is the devolution of the mapping services in 

many countries to the private sector, with few countries now maintaining highly 

staffed public mapping agencies.   

 

The legacy of the land and mapping agencies had a profound impact on the first 

generation of National SDI. The agencies are still the predominant stakeholders of 

National SDI, both producing and maintaining SDI and still play a lead role in 

coordination. However, the scope of National SDI increased well beyond topographic 

and cadastral themes of spatial information. National SDI is no longer the sole domain 

of the land and mapping agencies. The body of users and stakeholders is growing 

rapidly in line with increasing awareness of the potential of SDI.    
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3.2.1 Need and Benefits of National SDI 
 

To appreciate the essential role and potential benefits of National SDI to a 

community, we need to observe the main public interests and activities performed 

nationally. Table 3.2 provides an overview of common economic, social and 

environmental activities and interests of the community that National SDI can 

support. These activities use, produce or depend on spatial information or are related 

to a spatial extent or location.   

 
Table 3.2 Overview of National Activities and Interests. 

Land Administration   Land title registration 
     Land transfer 
     Property boundaries 

Property taxation  
Financial instruments: Mortgage, Deeds 

     Native title 
     Mining tenure 

Foreign ownership and investment 
   

Land Management   Multiple land tenures 
     Multiple land uses    
     Conservation 
     Industry 
     Forestry 

Catchment area management 
 
Marine Administration   Marine boundaries 
     Marine conservation  

Marine heritage 
     Recreational fishing 
     Commercial fishing 

Boating 
Industry  

     Coastal zone management 
     Aquaculture 
 
Environment    Environmental management 
     Environmental protection 
     Water quality and conservation 
     Forest protection and management 
     Air quality and pollution 
     Biodiversity, flora and fauna protection  

Ecological sustainable development  
Threatened species  

 
Emergency Management  Fire management on public and private land 

Emergency response 
Communication, dispatch and deployment  
Long- and Short-term disasters 
Natural disasters, flood, drought, extreme weather 
Policing, crime prevention 

     Biological and disease emergency response   
Community preparedness 

     Emergency planning and prevention 
Emergency recovery 
Weather forecasting and alert 
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Defence and Security   National security 
     Community protection 
     Border protection 
     Warfare and battle space management 
     Asset and resource management 
 
Immigration    Border entry  
     Customs 
     Quarantine services 
      
Census     Census collection districts 
     Demographics 

Statistical mapping 
     Population and residency 
     Income 
     Taxation  
 
Health Planning    Health care and human service planning 
     Hospital and services catchment areas 
     Health and population 
 
Community Planning   Community profile and demographics 
     Community services 
     Education 
     Employment 
     Built environment 
     Recreation 

Tourism 
 
Transportation    Transport Routes, Air, Rail, Sea 

Foreign industry 
     Local industry 
     Air, Rail, Sea freight movement 
     Asset management 
     Ports of trade 
 
Agriculture    Farming 
     Crop and feed management 

Yield planning and forecasting 
Weather and rainfall  
Remote sensing 
Precision farming 
Soil and land management 

 
Mineral Resources   Oil and Petroleum, on- and off-shore 
     Mineral extraction 
     Exploration  

    Mining leases 
     Geology  
 

(Source: ANZLIC 2003a, Geoscience Australia 2004, OSDM 2004) 
 

Individual countries organise these activities differently and will prioritise each 

depending on their constitutional structure, political agendas, demography, geography 

and the demands of industry and community. Governments structure their programs 

and departments to manage these activities and interests in response to the sustainable 

development objectives of their nation.  
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The advantage of GIS technologies and spatial information to the many sectors in 

Table 3.2 is well established. This is highlighted by Frank et al. (1995), whom  

conducted a large-scale sample survey of GIS professionals in the United States that 

demonstrated spatial information use and activity was multi-disciplinary in nature, 

with practitioners from public, private and academic sectors working consistently 

across thirty occupational areas including agriculture, education, engineering, 

emergency services, forestry, geology, insurance, marketing, meteorology, medicine, 

surveying, transportation and urban and regional planning.  

 

National SDI has the potential to greatly benefit management of the most pressing and 

important national issues recognised by a community as demonstrated in a workshop 

of eleven South African countries. The majority of countries identified HIV/AIDS as 

the key issue to drive communication of the benefits of SDI while other issues 

included land policy and food shortage (SADC 2004b). Individual countries were 

either implementing or advancing National SDI strategies to support natural resource 

management and land information systems (Mozambique), national census (Lesotho, 

Tanzania), environmental data and information systems (Lesotho) and environmental 

decision support (Zambia) (SADC 2004a).  

 

Spatial information is acknowledged as being critical for effective collaborative 

decision-making in emergency management (Rauschert et al. 2002). The case for 

spatial information and for collaborative management of spatial systems is made 

clearly evident in the United States. The terrorist attacks on the World Trade Centre, 

the Pentagon and the nation; the creation of the federal U.S. Department of Homeland 

Security; the emergence of homeland security as a function of state government 

combined with a plethora of natural and technological disasters including the 

California wildfires of 2003, Space Shuttle Columbia disaster, hurricane Isabel, and 

the North-American blackout that affected eight states and one Canadian province 

have tested the capabilities and scope of federal, state and local emergency 

management agencies (NEMA 2004 p.10). In 2003, 2.1 Billion USD was spent on 

state emergency management in the United States (NEMA 2004 p.vii).  
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The Message of 9/11 

Within Minutes of the terrorist attacks on New York and Washington, 

emergency managers were putting spatial information to use. Over the 

next hours and days, additional spatial information was being collected, 

processed and put into play in the vast response and recovery effort. 

Given the suddenness and enormity of the events, the ability of these 

managers to find and use this information was remarkable, and stands as 

a tribute to both the hard work of these professionals during a period of 

great stress, and the foresight of those who had earlier developed and 

exercised these spatial capabilities. The lessons learned in the aftermath 

of September 11, 2001 will serve well those who must now prepare for 

such unpredictable disasters.   

(Galloway 2003) 

 

Rapid access to spatial information is crucial to decision-making in emergency 

situations when decision makers need to work collaboratively. GIS can be employed 

for hazard mapping and visualisation as well as for improving situational awareness 

(Rauschert et al. 2002). The emergency response cycle adopted by the emergency 

management community highlights the various phases of management surrounding an 

emergency event. The cycle comprises immediate and long-term actions including 

rescue and relief after an event to recovery, rebuilding and then mitigation, planning 

and reconstruction to reduce vulnerability and improve preparedness (Cutter 2003 

p.440). Of the billions spent on state emergency management in the United States, 

fifty per cent of those funds contributed towards preparedness activities alone (NEMA 

2004 p.vii). It is expected that over the next 2-5 years, another 1.6 Billion USD be 

required to build and maintain state and local primary and alternate emergency 

operations centres and a further 1.5 Billion USD to upgrade existing or acquire new 

public early warning systems (NEMA 2004).  

 

Spatial information, applications and systems are used throughout all phases of the 

emergency response cycle. Given the near-impossibility of anticipating a disaster 

event and the potential occurrence of a disaster in an infinite number of locations, it is 

essential that the means exist to rapidly search, retrieve, and assemble spatial 

information based on the event locality, within seconds or at worst minutes 
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(Goodchild 2003b). National SDI has the potential to improve access to spatial 

information for both emergency responders in an actual event situation and access to 

comprehensive information for the broader sector of agencies and scientists concerned 

with the long-term preparedness of the community.    

 

National SDI is required to integrate and provide spatial information about critical 

infrastructure. Disruption to one or more forms of a nation’s critical infrastructure can 

have serious economic, social and potentially devastating environmental 

consequences.  Kemelis & Loomer (2003 p.134) highlight the spatial nature of 

different forms of critical infrastructure that have the spatial attributes of points 

(wells, power plants, factories); areas/polygons (agricultural fields, communities); 

volumes (aquifers, feeding wells, airspace); networks (road networks, power grids, 

land line telecommunication); and virtual networks (Internet and other information 

communications). Collaboration between sectors and all levels of government is 

required to ensure spatial information is available to better understand hazards and 

vulnerabilities of critical infrastructure, community risk, mitigation and planning, and 

the interdependence of critical infrastructures.  

 

The economic benefits of a European wide SDI far outweigh the cost of setting up and 

operating one. It is estimated that given an annual investment of 200-300 Million 

EUR by the 25 European Union members and accession countries, at least 1.2-1.8 

Billion EUR in annual net benefits can be realised through integration of National SDI 

initiatives (INSPIRE 2003 p.11). The INfrastructure for SPatial InfoRmation in 

Europe (INSPIRE) initiative, driven by the European Union’s Director-General for 

Environment, is striving to: 

• Increase the accessibility of quality spatial information, 

• Increase the usability of existing spatial information, in particular for supporting 

good governance in Europe, 

• Reduce inefficiencies in the collection, handling, storing and distribution of spatial 

information, and 

• Eliminate institutional and data policy barriers to the use of spatial information. 
 

National SDI has the potential to benefit and permeate all sectors of the community 

and improve the management of economic, social and environmental issues facing a 
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nation. Efficiency gains are attributed to both wiser investment in spatial information 

and spatial systems, and reduced duplication of effort across agencies and levels of 

government. The gains of greater collaboration within and between sectors and levels 

of government include both monetary savings in the order of billions of dollars spent 

annually, and the hidden benefits of the spatial information being available and more 

readily accessible than in the past for activities including emergency management and 

critical infrastructure protection. These benefits improve community safety and 

preparedness of nations against natural and non-natural hazards and disasters. Greater 

coordination and collaboration across all sectors and wiser investment in spatial 

information and systems deliver immense, benefits to sustainable communities and 

better decision making of governments.  

 

3.2.2 Inter and Intra-Jurisdictional Nature of National SDI 
 

The development of SDI is a matter of jurisdictional cooperation and partnerships. 

Contemporary models of National SDI embrace strategies of cooperation that 

facilitate far greater inter-jurisdictional and intra-jurisdictional exchange. Crucial to 

the success of National SDI is a willingness for cooperation across and within the 

various jurisdictions and stakeholders (Rajabifard et al. 2003b).  

 

From Rajabifard’s et al. (2000b) hierarchy, we draw an understanding of the vertical 

relationships between political and administrative levels of SDI. Also considered are 

the horizontal relationships between individual SDI initiatives within any SDI level. 

These relationships become more important when the respective jurisdictions are 

spatially adjacent and proximate. SDI strategies of neighbouring countries will have 

greater importance and influence on each other than of non-adjacent countries 

(Rajabifard & Williamson 2001). Rajabifard & Williamson (2001) attribute these 

properties of adjacency and proximity to the global example of the SDI policies and 

standards of European countries having a greater influence on each other than they do 

on countries of the Asia and Pacific region. However, economic, social and cultural 

factors also influence this example.   
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The horizontal relationships within each jurisdiction and the interactions across both 

adjacent and non-adjacent jurisdictions are less well documented in the spatial 

literature. A far greater level of complexity is associated with this scale of analysis 

where the unit of study is not limited to a state, country or region. The interactions 

and behaviour of organisations, sectors, communities and potentially individuals are 

exposed. It is important that the relationships involving SDI are not confused with the 

hierarchical nature of governments or organisational structures that come into play 

when dealing with issues of coordination.  

 

An administrative or jurisdictional border does not always bind SDI. For example, 

natural resource management of catchments, forests and environmentally sensitive 

regions that span multiple communities can be a central force pulling together 

stakeholders and neighbouring governments that otherwise would have little reason to 

interact. Another example is costal zone and ocean management and the global efforts 

attempting to define and understand the body of rights, restrictions and 

responsibilities that affect the marine environment and governance of our oceans 

(Binns et al. 2003). The United Nations Convention for the Law of the Sea 

(UNCLOS) (United Nations 1997) is a treaty among nations and treats each as a 

single defined entity. Nichols et al. (2000) observe that UNCLOS has no regard for 

each nation’s political organisation, which in the case of Canada, a country that is 

federally organised shares responsibility for the marine environment between federal, 

provincial and local political units. Determining which level of government or which 

agency has authority, jurisdiction, administration, or ownership of the offshore and 

who, as a consequence, can regulate and take measures to protect its environment is 

difficult with different and overlapping layers of governance.  

 

UNCLOS (United Nations 1997) states that each nation is responsible for the 

‘exploitation, exploration, conservation and management’ of its marine environment. 

The confusing and conflicting overlap of inter-jurisdictional coordination hampers 

each nation’s ability to effectively manage the marine environment and the interests 

of all marine stakeholders (Widodo 2003). It is important to note that National SDI is 

not confined by the land-sea interface; potentially it includes spatial information to the 

full extent of a country’s claim to the oceans. Understanding the marine environment 

and its stakeholders highlights the third and forth (3D and 4D) dimensional nature of 
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spatial information (Binns et al. 2003). A National SDI should encompass information 

on the seabed, water column and coastline at particular tidal events.       

 

Elements of SDI exist in many agencies, public and private sector and community 

organisations at each political/administrative level of SDI. An agency with has 

mandate over a particular region usually contains all activities within that region of 

interest. Similarly, the administrative borders often limit the spatial information of 

that agency. The potential of GIS to integrate spatial information of neighbouring 

regions is reliant on the spatial information being collected, stored and maintained in 

similar systems together with appropriate metadata collection to enable that 

integration. In the absence of collaboration between agencies administrating 

neighbouring regions, spatial information will not be compatible, prohibiting any 

broad regional analysis or collective use of the various datasets. While common 

adoption of spatial data standards may negate the problem to some extent, the choice 

and implementation of spatial data standards can be equally as ad hoc without any 

form of communication between agencies.     

 

3.2.3 Collaboration Across Sectors and Institutions 
 

National SDI has the ability to unite sectors and disciplines. National issues and 

activities already bring together many sectors and a broad range of stakeholders as a 

result of common needs, shared responsibilities or related business processes across 

industry, levels of government and community. Communities of Practice have been 

recently popularised to account for inter-organisational sharing of knowledge and 

learning in the context of an established practice (Soekijad et al. 2004). Whether a 

multi-national organisation or an individual, membership can vary from being core 

members of a Community of Practice to belonging to others peripherally (Wenger 

2004). Wenger asserts that Communities of Practice are learning based and can occur 

both within organisations and between them:       

• Intra-Organisational – Important knowledge is often distributed in different 

business units. People who work in cross-functional teams thus form communities 

of practice to keep in touch with their peers in various parts of the organisation 

and maintain their expertise. When communities of practice cut across business 
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units they can develop strategic perspectives that transcend the fragmentation of 

product lines. For instance, a community of practice may propose a plan for 

equipment purchase that no one business unit could have come up with on its own. 

• Inter-Organisational – In some cases, communities of practice become useful by 

crossing organisational boundaries. For instance, in fast-moving industries, 

engineers who work for suppliers and buyers may form a community of practice 

to keep up with constant technological changes.  

 

ANZLIC, as the responsible agency for National SDI in Australia, recognises spatial 

information is being applied in a diverse range of Communities of Practice including 

the land administration, natural resource management, marine environment, 

emergency management and counter terrorism communities in addition to the spatial 

information industry (ANZLIC 2004a).   

 

The emergency management community demonstrates the breadth of one such 

Community of Practice. Emergency management is a shared responsibility that 

necessitates close cooperation between many lead agencies, levels of government and 

a broad periphery of stakeholder organisations and volunteer groups (NEMA 2004 

p.10). There are numerous state agencies and departments with roles and 

responsibilities for emergency management activities for natural and non-natural 

disasters. Table 3.3 gives an overview of activities conducted by these agencies. 
 

Table 3.3 Activities that Support Emergency Management in the United States.  

PRACTICE / DISCIPLINE  ACTIVITY 

Agriculture   Agro-terrorism, foreign animal disease plans, exercises 

Budget & Finance   Processing disaster assistance checks, continuity of government 

Civil Air Patrol   Emergency transportation 

Education   School emergency plans 

Emergency Medical Services  Bio-terrorism planning, surge capacity 

Energy    Critical infrastructure protection 

Environmental Protection  Environmental impact assessments 

Fire Marshal/Fire   Training, hazardous materials response 

Forestry     Wildland fires 

General Services   Facilities security, equipment procurement 

Health & Human Services Bio-terrorism preparedness, vaccination distribution planning and 

exercises 
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Homeland Security  Emergency response, public information and education, critical 

infrastructure protection, planning, exercises, etc. 

Mining & Minerals   Reclamation issues 

National Guard   Security, response, resource management 

Natural Resources  Mitigation activities 

Parks & Recreation Emergency/evacuation plans for public recreational facilities, 

shelters, and mitigation 

Police Disaster response, traffic control, crowd control, terrorism 

surveillance & intelligence gathering 

Public Safety Administration of state emergency management, homeland 

security, and other programs 

Public Utility Commission  Disaster planning, critical infrastructure protection 

Taxation    Issuing checks, continuity of government 

Transportation Evacuation plans and procedures, disaster response, recovery and 

mitigation 

State Engineers   Damage assessment, evacuation route planning 

Water Supply   Critical infrastructure protection 

(Source: NEMA 2004 p.52) 
 

An interdependent matrix of Communities of Practice, disciplines, sectors, roles and 

responsibilities of a community becomes apparent. Not only does each sector in Table 

3.3 support emergency management activities, the sectors support each other in other 

operational areas. When SDI is collectively adopted and worked towards, contributing 

to the National SDI effort becomes entrenched in each sector’s business processes; 

savings of effort and costs are multiplied.  

 

Tait (2003 p.83) asserts that cooperative relationships, particularly in major 

metropolitan areas, between all government, academic, and commercial organisations 

responsible for maintaining jurisdictional spatial information, will be required to 

realise the vision for a National SDI. These cooperative relationships would define 

policies on spatial information access and implement spatial data standards and 

system interoperability to support inter-jurisdictional activities. Working at the local 

level ensures that the needs of the national level are met, creating a bottom up 

implementation of the National SDI vision (Tait 2003).  

 

In the United States, several initiatives are succeeding in bringing together both 

spatial information resources and the spatial activities of these diverse Communities 

of Practice. Geospatial One-Stop, an initiative by the FGDC in conjunction with 19 
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federal government agencies is improving access to spatial information from federal 

agencies and a growing number of national, state, local and private agencies through 

one comprehensive Internet portal (located at http://www.geodata.gov/) (FGDC 

2004). Geospatial One Stop is facilitating inter-governmental agreements on standards 

and interoperability in conjunction with the FGDC. Readily accessible spatial 

information, available on-line, will provide opportunities for inter-governmental and 

public-private collaboration; reducing duplication of effort and investment with 

greater awareness of what spatial information already exists. Geospatial One Stop will 

revolutionise the United State’s E-Government strategy by providing the spatial 

component for use in all Internet based E-Government activities across local, state, 

and federal government (Geospatial One Stop 2004).  

 

The I-Team initiative, which complements Geospatial One Stop, is aimed at 

establishing intra-jurisdictional collaborations to address the institutional and financial 

barriers to National SDI development across the United States. An I-Team is a 

voluntary body of leaders representing all sectors of each State’s spatial community 

that meet in an open forum to plan, steward and exchange respective portions of the 

national framework datasets (fundamental or core spatial information) and other 

themes of spatial information (FGDC 2004). The initiative is a joint project of the 

federal Office of Management and Budget (OMB), FGDC, industry and national 

bodies, which include the Open GIS Consortium (OGC), National States Geographic 

Information Council and the National Association of Counties. To date, 40 states have 

established I-Teams or are working within the I-Team process across the United 

States. Many remaining states are evaluating or are in the early stages of forming their 

own I-Teams (FGDC 2004).  

 

Geospatial One-Stop and the I-Team initiatives demonstrate that collaboration and 

interactions already in-place can be built upon for the purposes of sharing spatial 

information and building SDI.  A National SDI that meets the needs of various sectors 

of a community should engage the broader range of stakeholders. Coordination and 

management of spatial information and spatial activities that contribute to the 

National SDI must represent both local interests and those of the wider community. 

Collaborative approaches like the Unites State’s I-Team initiative are instrumental in 
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harmonising policies and approaches, both jurisdictionally and nationally, to issues 

concerning spatial information management including pricing, access and distribution.  

 

3.3 Federalism and National Administration 
 

The constitutional structure and system of government is central to understanding the 

development of National SDI. Whether a country’s political system is federated or 

non-federated is the difference between a highly dispersed scenario of governance and 

responsibility to that of centralised control. This study is focussed on National SDI 

development in countries that are a federation of states. The term ‘National’ adopted 

throughout denotes the interests of a nation’s community as a whole. While the 

functions and mandates of federal government are typically national in nature, 

regional governments also play a role in national agendas.  

 

National and state activities and interests become increasingly 

interconnected. The result is neither the domination of national bodies 

nor the destruction of the states. Instead there are an increasing variety 

of organisations combining state and national interests. Within each 

there may be conflict, competition and cooperation, shifts in the balance 

of power or of bargaining strengths.  

(Galligan 1989 p.10) 

 

Federalism preserves the states as smaller democratic polities and has been described 

as a system of dual citizenship or double democracy. Federalism combines the 

strength of a large nation with the enhanced participatory qualities of smaller 

democratic states (Galligan 1989). The vastness and sparsity of the great landmasses 

of the United States, Australia and Canada share an obvious benefit from federal 

governance, whereas small countries with smaller populations may benefit from a 

central system. In large countries, federalism offers nationalism, with the strength of 

regional governments that remain ‘in reach-of and in-touch with those governed’ 

(Stephen 1989 p.xiii).  
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Federalism raises much debate of the democratic benefits against the immense costs, 

duplication and overlapping responsibilities. Issues of national sovereignty and state 

independence have plagued nations for hundreds of years. An example is the United 

States, where following separation from British constitutional authority in 1776, the 

first American federalism experiment eventually collapsed due to a lopsided structure 

of overly empowered states. In 1787, delegates from twelve states convened to 

establish a form of government for America whose basic operating constitutional 

principle was balanced federalism (Sutton 2002). The federal systems in place today 

are the result of their evolution over many years (either division of a central 

government or agglomeration of existing states) and are a constantly evolving and 

dynamic creature of political party interests, intra- and inter-governmental relations, 

and the beliefs of nation’s constituents. 

 

3.3.1 The Problem of Federalism 
 

What makes a federal system both special and problematic in terms of coordination is 

that it is logically and practically impossible to divide functions or responsibilities so 

as to produce clearly defined boundaries and prevent issues from overlapping (Painter 

1998 p.6). In a federal system, ‘division’ of powers is conflicted by ‘shared’ powers 

and jurisdiction. Federal debate is beleaguered by confusion of the nature of the 

division and what is meant by power. The most common idea is that matters of a 

‘national’, ‘general’ or ‘common’ interest should be vested in the central government, 

while matters of local or particular interest should reside with the regional 

governments (Davis 1995 p.46). However, this approach is limited by the ability to 

distinguish between national, common, local or particular matters. 

 

Division has also been considered in geographical terms of ‘external’ and ‘internal’ to 

determine which issues are national or local. While issues including foreign affairs, 

foreign trade and defence are mostly vested with federal government, internal issues 

can also have a common interest (Davis 1995 p.47). The essential characteristic of the 

division of functions in federal systems is that most functions are shared and 

concurrent rather than being exclusive (Painter 1998 p.12). The attempt to 

accommodate and work with the overlap and duplication is a perennial one 
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experienced in many federations. Both Australia and Canada have experienced the 

evolution of complex cooperative arrangements to alleviate these pressures. This 

pressure lead to both nations rationalising activities according to layered dimensions 

of particular policy areas, appropriately dealt with by layered institutions of 

government (Painter 1998 p.13). A realisation of this layered approach is national 

standards and local design and implementation.   

 

The meaning associated with power is traditionally legal power as in the legal 

capacity of an authority or person to do something, or power as a means to control 

social activity by legal rule. Power as ‘influence’ or ‘pressure’ pertains to a social 

context and is removed from the legal discourse (Davis 1995 p.44). The ‘division’ of 

power implies the creation (as experienced in the United States and the powers of the 

President, Congress and the Supreme Court) of shared law-making authorities each 

with specific and discrete capacity which together enjoy the opportunity to make law 

as defined by a constitution (Davis 1995 p.44). In the federal context, the difficulty is 

the allocation and division of ‘matters’, ‘subjects’ or ‘things’ to law making 

authorities in central and regional governments to enjoy the exclusive right to make 

law. These matters, subjects or things may affect the community on local, regional or 

nation scale, thus reflected in the allocation of power to authorities within 

administrative levels.   

 

3.3.2 Inter-Governmental Relations 
 

Galligan (1989) attributes an increase in inter-governmental relations in Australia to 

the strength of the states and to the expansion of the roles, increased growth, and 

complexity of both state and federal levels of government. Inter-governmental 

relations are probably the most important but least studied area of contemporary 

Australian politics (Galligan 1989 p.12). Furthermore, the majority of inter-

governmental forums are once-removed from parliament and closed to public 

scrutiny. An important consideration is that the actors in inter-governmental relations 

are governments. As representatives of governments, the actors carry with them a 

heavy baggage of institutional tradition, culture and interest. The interests of 
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constituents are very different to state reasoning as demonstrated by the battle 

between the ‘rights of the states’ and the ‘national interest’ (Painter 1998 p.96). 

 

Galligan (1989) is of the opinion that a federal constitutional system is preferred, not 

because of the diversity of outcomes, rather the process enhances democratic 

participation and choice, even when states make a majority decision or have similar 

policies. The sheer complications, overlapping and duplication of government 

responsibilities and functions of modern federalism, further overridden by inter-

governmental arrangements that are removed from public accountability, likely deride 

public choice.  

 

3.3.3 Collaborative Federalism 
 

The relationships among governments within a federal system can be classified into 

two types. The first is coordinate federalism that refers to functions and 

responsibilities being neatly allocated to just one level of government. The other is 

cooperative federalism, where functions are shared across levels of government. 

Functions and responsibilities in some cases can be clearly assigned to each level of 

government, whereas others will not be, thus federal systems are a combination of 

both coordinate and collaborative federalism (Reeve et al. 2002 p.3).  

 

An example of cooperative federalism is collaborative natural resource governance 

model of the Murray-Darling catchment region of Australia. Known as the Murray-

Darling Basin, it spans 1,061,469 Square Kilometres (Km2) and stretches across four 

states and one territory, namely Queensland (QLD), New South Wales (NSW), 

Australian Capital Territory (ACT), Victoria (VIC), South Australia (SA) and 

hundreds of local government districts. The region is approximately 14 per cent of 

Australia’s total landmass (refer to Figure 3.1). The three longest rivers in Australia 

all run through the Murray-Darling Basin: the Darling River (2,740 Km), the River 

Murray (2,530 Km) and the Murrumbidgee River (1,690 Km) (MDBC 2004). 

 

Problems associated with the Murray began well before federation. The south bank of 

the river forms the natural border between NSW and VIC, such that the river’s water 
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remains in NSW, yet the flood plain and catchment are divided. Crossing multiple 

jurisdictions the water of the Murray flows from the main tributary the Darling 

(originating in Queensland) and meets the ocean in South Australia (Painter 1998 

p.109). The Basin is Australia's most important agricultural region. Of all the water 

used to irrigate crops grown in Australia 75 per cent is derived from rivers that flow 

through the Basin. In 1992, the Basin accounted for 41 per cent of the nation's gross 

value of agricultural production and manufacturing industries had a turnover of more 

than 10.75 Billion AUD (MDBC 2004). Issues of agricultural development, trade, 

navigation, regional economies, water rights, water quality, salinity and ecological 

biodiversity have affected the region for much of the 19th and 20th century (Reeve et 

al. 2002).   

 

 
Figure 3.1 Murray-Darling Basin: Spans 1, 061,469 Km2 (MDBC 2004).  
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The Murray-Darling Basin Agreement was signed in 1992 and is the result of several 

decades of inter-governmental coordination mechanisms. The agreement, supported 

by the Murray-Darling Basin Act 1993, aims 'to promote and co-ordinate effective 

planning and management for the equitable, efficient and sustainable use of the 

water, land and other environmental resources of the Murray-Darling Basin' (MDBC 

2004). Signed by the governments of the Commonwealth, NSW, VIC, SA, and QLD 

and later ACT by memorandum of understanding, the agreement sets out the 

objectives, functions and composition of the new institutions and the procedures to be 

followed for natural resource management, water distribution, asset management and 

financial disbursements (MDBC 2004). In addition to the six formal partner 

governments in the Agreement, many individual departments and agencies are 

involved, representing the natural resource and catchment management functions of 

each state. Three key components of the Agreement form the governance and 

management functions, they comprise the: 

• Murray-Darling Basin Ministerial Council – the decision-making forum. 

• Murray-Darling Basin Commission – the executive arm of the Ministerial Council 

that advises the Council and carries out its decisions.  

• Community Advisory Committee – provides the Ministerial Council with advice 

and provides a two-way communication channel between the Council and the 

community. 

 

Early inter-governmental conflict in the history of the Murray-Darling together with 

the interwoven nature of environmental issues and inconveniently located borders, 

made cooperative federalism inevitable (Reeve et al. 2002). Bodies such as the 

Murray Darling Basin Commission and past entities including the Snowy Mountains 

Commission and National Companies and Securities Commission paved the way for 

inter-governmental cooperation in federal Australia to handle problems of national 

interest.  

 

Elaborate and more formalised structures of cooperation have occurred in response to 

the growing complexity and administrative entanglement of inter-governmental 

relations especially in the business and commercial sectors (Painter 1998). The 

economics of federalism are attributed to the complex distribution of power and are 

often central to federal debate. The Murray-Darling example has shown the impact of 
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the natural environment on a nations’ system of governance, and further highlights the 

interaction of coordinate and collaborative forms of federalism to manage multi-

jurisdictional issues.   

 

3.3.4 Economic Perspective of Federalism 
 

The allocation of financial resources to each level of government is important as these 

resources enable or constrain governments’ ability to carry out their constitutionally 

assigned legislative and executive responsibilities while taxation powers and 

expenditure are important instruments for regulating a nation’s economy (Watts 1999 

p.43). A Parliamentary committee inquiry into the economics, finance and public 

administration of Australia estimated that the full extent of duplication and 

coordination costs under current federal arrangements were in the order of 20 Billion 

AUD per annum (House of Representatives 2003 p.140).  

 

‘There have been many demands for the three spheres of government 

to work more closely and eliminate duplication and wasted resources. 

In a shrinking and increasingly competitive world, the luxury of three 

spheres of government, with often different agendas, in a country of 

nearly 20 Million people is straining our resources’. 

(House of Representatives 2003 p.139) 

 

Dominant central governments and federal intrusion into state economic policy are 

characteristics of many federal systems. Observation of the fiscal relationships 

between levels of government provides an insight to the level of independence 

experienced by respective levels. Table 3.4 illustrates the federal dominance of many 

systems by comparison of federal government revenue and expenditure as a 

percentage of the total government (federal-state-local combined) revenues and 

expenditures (Watts 1999). The capacity of the states and regional governments to 

independently pursue the policies they wish is hampered by vertical fiscal imbalance 

(Walsh 1989). Conversely, increased state independence may lead to maverick states 

undermining the national interest. 
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Table 3.4 Federal Government Revenues and Expenditures as a Percentage of Total 

(Federal-State-Local) Government Revenue and Expenditure. 

 Revenues % (1996) Expenditures % (1996)  

Malaysia 89.9  85.6  

Spain 84.0 (1994) 68.8 (1995) 

Austria 72.8 (1995) 68.5 (1994) 

Australia 69.1  61.2  

Unites States 65.8  54.8 (1994) 

India 64.6 (1994) 53.0  

Germany 64.5  41.2  

Canada 47.7 (1993) 40.6 (1993) 

Switzerland 44.7 (1993) 36.7 (1995) 

European Union 1.2  2.5  

(Source: Watts 1999) 
 

Dollery (2002) remarks that relatively few economists or federal theorists have 

embarked on investigating the economics of federalism. Federal systems are 

characterised by the assignment of expenditure functions and revenue raising 

capacities, and particularly in the case of the Australian constitution, result in severe 

vertical fiscal imbalance. The central government collects funds in excess of its 

expenditure needs, whereas state and local governments are unable to finance their 

own needs (Dollery 2002 p.4). In principle, vertical fiscal imbalance can be remedied 

in four predominant ways: 

• Expenditure responsibilities can be transferred between levels of government.  

• Taxation powers can be re-allocated. 

• Inter-governmental grants can be introduced to re-distribute funds.  

• Institutionalised revenue-sharing arrangements can be developed.  

 

Horizontal fiscal imbalance is evident at both state and local levels of government as a 

result of each jurisdiction’s ability to generate revenue, attributed to many factors 

including geographic and demographic disparity and availability of natural resources. 

In sparse regions, imbalance is further compounded by costs associated with service 

delivery. Equalisation procedures can be employed to relatively balance revenue 

distribution or specific payments can be made (Dollery 2002).    
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Regional diversity has a role in the economic independence of states. Canada’s 

economy is very diverse with trade patterns tending north-south (to the United States) 

rather than east-west (inter-jurisdictionally) between provinces (Galligan 1993). 

Australia is highly regionally diverse, but economically homogenous. The nature of 

inter-governmental relations is affected by the ability of states to generate their own 

revenue and the strength of local industries, which means less state reliance on federal 

handouts and less influence of federal policies.  

 

The relationship between federal taxation systems and spatial information is not well 

documented. Spatial information was established earlier in this chapter as being 

crucial for national census activities. Spatially related socio-economic information in 

turn underpins both central and regional government revenue planning. Cadastral 

information underpins land title registration and supports property transfer taxes, a 

robust revenue stream for either federal, state or local government in many federations 

(Masser 1998b). Spatial information underpins a third level of taxation in some 

systems in the form of property information systems, where local governments 

generate revenue from property rates.  

 

A federal Nation’s investment in spatial information and systems will follow the lines 

of federalism. Development of National SDI will be affected and shaped by the 

horizontal and vertical economic disparities and relationships within and between 

levels of governments. National expenditure in the production of spatial information 

has been justified in terms of national economic benefit. A Price Waterhouse 1995 

report into the economic benefits arising from Australia’s investment in SDI, revealed 

that ‘for every dollar invested in producing spatial information, 4 AUD of benefit was 

generated in the economy. In the period 1989-1994 these benefits were in the order of 

4.5 Billion AUD distributed across the broad spectrum of economic activities’ (Nairn 

1999 p.2). National SDI can assist in realising common benefits of expenditure, 

reduced duplication of effort ‘collect once, use many’, enhance the value of currently 

shared resources, and identify existing resources that may have strategic value when 

shared across governments, industry or the community.  

 



3 NATIONAL SDI AND THE NATURE OF COLLABORATION 62 

3.3.5 Coordination of National SDI 
 

Federal systems, national issues, functions and responsibilities of different 

jurisdictions and the needs of the community have now been established. With so 

many actors dealing directly and indirectly with spatial information and systems, how 

can coordination be achieved and who, if any, has overall responsibility for National 

SDI? 

 

Tosta (1999) discusses several options for National SDI management, including 

centralised (top down), federal control for building a National strategy to the creation 

of a pseudo-government, non-profit representative council to a collective of thousands 

of individual data sharing activities loosely connected by standards and common 

objectives. Masser’s (1998b) worldwide investigation of National SDI initiatives 

revealed that special bodies with responsibility for national spatial information 

coordination have been formally established in many countries. The spatial 

management effort of the United States, a federated country, and the Netherlands, a 

non-federated country will now be observed to demonstrate different approaches to 

National SDI coordination.  

 

The Federal Geographic Data Committee (FGDC) of the United States has a 

formidable political profile with its central government. Formed in 1990, under a 

mandate of inter-agency coordination for development, use and sharing of surveying, 

mapping and related spatial information, FGDC’s responsibilities were later 

broadened by President Bill Clinton's 1994 Executive Order. The order called for the 

implementation of a National Performance Review's recommendations that a 

coordinated National Information Infrastructure be developed, in cooperation with 

state, local, and tribal governments, and the private sector, to support public and 

private sector applications of spatial information (The White House 1994). In March 

2003, the original order was amended by President George W. Bush’s Executive 

Order 13286 to ‘advance the goals of the National Information Infrastructure; and to 

avoid wasteful duplication of effort and promote effective and economical 

management of resources by federal, state, local, and tribal governments’ (FGDC 

2004).  
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In the Netherlands, the Dutch Council for Real Estate Information (RAVI) (refer 

http://www.ravi.nl) was established in 1984 to advise the minister of housing, spatial 

planning and the environment on cadastral matters. RAVI was restructured in 1993 as 

the national council for spatial information (Masser 1998b). RAVI evolved from a 

ministerial advisory body to an independent consultative body for organisations that 

perform public tasks in the spatial information sector. A secretariat function provides 

linkage to the two main mechanisms of RAVI: the Consultative Body that supports 

the work of the state secretary of housing, spatial planning and the environment; and 

the Business Platform that seeks cooperation and coordination across the spatial 

information sector including government, academia and the private sector (van Biesen 

2001). The activities of RAVI are largely project based with one of the key projects 

being the development of the Netherlands Clearinghouse for Geographic Information 

(NCGI) (refer http://www.ncgi.nl). Although the Dutch government is centralised 

with tightly controlled regional governments, the combination of industry consultation 

with an early bottom-up ethos resulted in RAVI being a strong model for public and 

private sector participation in coordinating National SDI. 

 

Many SDI coordination bodies have been referred to as umbrella organisations, 

providing top down consistency for regional or national SDI efforts. The FGDC, the 

European Umbrella Organisation for Geographic Information (EUROGI), the 

Permanent Committee for GIS in Asia and Pacific (PCGIAP) and ANZLIC are well-

documented over-arching coordination bodies providing leadership for their 

respective spatial information sectors. Collaborative efforts including the FGDC’s 

Geospatial One-Stop and I-Teams initiatives are increasing local participation and 

contribution to the national effort. However, the development of national SDI policy 

in numerous systems, including Australia has been less than inclusive of jurisdictional 

participants with a particularly low level of participation at the local government level 

(McDougall et al. 2002). A barrier to engaging local government is the sheer numbers 

of local level jurisdictions in a federated system.  

 

INSPIRE is taking a legislative approach for SDI development to achieve widespread 

use of spatial information to support better decision-making and governance across 

the European Union. INSPIRE aims to raise legislation at a European level to 

formalise organisational and coordination issues, technical standards and protocols, 
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data policy issues including data access and the creation and maintenance of spatial 

information (Ryttersgaard 2003). The scope of INSPIRE covers metadata, 

specifications, and application of data sets currently held nationally, locally and 

regionally; the coordination function needs to interact with over 1700 organisations in 

addition to those at the national and European Union levels. Recent studies of SDI 

initiatives across Europe and a comparison with other parts of the world indicate that 

SDI requires more than strong legislation to be effective. A successful SDI requires a 

sustained commitment, vision, support to all stakeholders involved, and capacity to 

build on previous achievements (INSPIRE 2003 p.39). 

 

Conflicts such as ‘turf’ issues can make collaboration difficult during normal periods, 

but the lack of coordination and cooperation during a disaster period could potentially 

translate into further casualties and economic losses caused by the lack of timely 

spatial information for emergency management agencies (Galloway 2003 p.31). There 

still exists a need for pre-disaster coordination among adjacent jurisdictional agencies 

at all levels of government. This raises the question of when do informal coordination 

arrangements need to be formalised or legislated? The trend of governments to 

privatise natural monopolies as observed with electricity, water, and gas supply 

utilities, resulted in governments needing to regulate both the pricing of services and 

access to their facilities in the public interest (Masser 1998b p.98). Access to spatial 

information about critical infrastructure is now a task of cooperation and coordination 

of many public, private, government owned and semi-regulated organisations and no 

longer simple cross public agency coordination.  

 

Many organisations have developed clearinghouses or portals to allow users to detect 

and access spatial information, often as a short-term achievable goal in a broader SDI 

strategy. Two problems limit the success of the clearinghouse approach. First, no 

single site can possibly succeed in establishing a monopoly on access to spatial 

information. Different levels of government with overlapping jurisdictions frequently 

vie for this role and compete with the private sector and individuals. The second 

concerns discovery and the users’ knowledge of available clearinghouses, as there 

will always be numerous clearinghouses (Goodchild 2003b p.101).   
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Bregt concedes that four years of clearinghouse development in the Netherlands did 

not lead to an intensive spatial information market on the Internet. To this extent, the 

clearinghouse failed to meet its original goals. However, the indirect benefits 

attributed to the clearinghouse initiative are a greater appreciation of the importance 

of metadata and standards adoption, and the motivation for agencies to discuss pricing 

and access policies across government (Finley et al. 2000 p.267).  

 

Coordination of National SDI is impacted by the various definitions and perceptions 

of what constitutes National SDI. Clearinghouse and Internet portal development 

provides short-term results and presents a clear opportunity for private industry to 

undertake a proportion of the development tasks. Private industry are driving spatial 

technologies including software and application development and collaborative 

industry bodies including the Open GIS Consortium (OGC) are forging spatial data 

standards. The changing role of government means the private sector is increasingly 

providing public services. The role of the private sector in coordination of SDI does 

not reflect its broader contribution. 

 

3.4 Nature of Organisational Collaboration 
 

In approaching a study of the complex partnerships between multiple agencies (both 

public and private), across multiple jurisdictions and administrative levels, it is 

important to consider the extensive range of literature that exists on relationships, 

collaborations, cooperation and competition between organisations. The authors 

within the spatial information and GIS fields of literature explore data-sharing 

arrangements (Onsrud & Rushton 1995), organisational management and complexity 

(Huxhold & Levinsohn 1995), multi-participatory projects and project-based 

partnerships (Grant & Roeberge 2001, Finley et al. 1998, Jacoby et al. 2002, Mooney 

& Grant 1997). Whilst this literature is useful for understanding advances in spatial 

information management and how to structure and manage GIS-based projects, little 

contribution is made to the nature of partnerships, especially when the interaction is 

competitive and cooperation is maintained. Further, there are little analyses of how to 

forge relationships between the organisations or how to manage their ongoing 

operational and financial sustainability.  
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This section reinforces that while spatial data sharing is important in building SDI, 

many other forms of collaboration between organisations can occur for a variety of 

motives including the sharing of costs, skills or knowledge. In terms of National SDI, 

where the spatial activities and needs of stakeholders are so varied, it is expected that 

an array of different relationships underpin development. 

 

3.4.1 Definition of Collaboration 
 

A vast range of definitions for collaboration exists. Each definition is dependant on 

the context and the perspective of the authors. Lawrence et al. (2002 p.3) define 

collaboration as a cooperative, inter-organisational relationship that is negotiated on 

an ongoing communicative basis independent of market or hierarchical mechanisms 

for control. Cousins (2002 p.71) argues that partnership relationships do not exist, 

referring to the range of collaborative relationships, all of which are competitive.  

 

 

Partnership  noun 1. the state or condition of being a partner; 

participation; association; joint interest. 2.  Law the relation subsisting 

between partners. 

 
Collaborate verb (i) (-rated; -rating) 1. to work, one with another; 

cooperate, as in literary work. 2. to cooperate treacherously: 

collaborating with the Nazis. {Late Latin} 

--collaboration, noun 

--collaborator, collaborationist, noun 

--collaborative, adjective 

(Macquarie University 1997) 

 

This study builds on the definition by Lawrence et al. (2002 p.3) to consider the broad 

range of collaboration forms: informal, formal, partnership, consortia, coalition, joint 

venture, alliance, networks and associations. The term partnership is used commonly 

across the spatial information field in the sense of organisations working together. A 
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matured definition of partnership is adopted throughout the thesis to denote a formal 

collaboration, underpinned by binding agreements, contracts or legislation.  

 

3.4.2 GIS Based Collaboration 
 

The uptake of GIS throughout the past two decades came with the realisation that GIS 

is as much a function of management and institutional issues as of technology alone. 

This lead to much discussion on how to access spatial information, how to ensure 

currency and how to obtain it when needed (Huxhold & Levinsohn 1995). Most GIS 

initiatives are project and/or data orientated and do not provide a useful framework for 

understanding the institutional culture of data sharing. Selected author perspectives 

from Onsrud & Rushton (1995) will be examined to highlight GIS related discussion 

of data sharing arrangements. 

 

Pinto & Onsrud (1995) identified that the continued inability of various public 

agencies at federal, state and local levels to develop collaborative arrangements 

restricted the ability of agencies to effectively share spatial information or integrate 

systems, constraining the widespread use of GIS. This resulted in extensive 

duplication of spatial information systems and services at different levels. Others 

repeat the institutional theme, such as Craig (1995) who describes ‘institutional 

inertia’ as the overriding reason why data sharing is restricted. He points to the 

mission and mandates of organisations’ that guide their existence and day-to-day 

activities as precluding possibilities for sharing and cooperation. Overcoming 

organisational boundaries is a message repeated by Pinto & Onsrud (1995) and 

Obermeyer (1995), where Obermeyer argues that inter-organisational information 

sharing is achieved through a framework of inter-organisational alliances, grown from 

negotiation between relative equals. 

 

Kevany (1995) in an attempt to empirically quantify sharing environments provides a 

useful framework of collaboration issues for consideration. Kevany structures issues 

of collaboration against detailed factors (summarised in Table 3.5). The issues and 

factors form a basis for further analysis to determine relationships between factors 

affecting data sharing and other forms of collaboration. 
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Table 3.5 Data Sharing Issues and Description of Factors. 

Issue Description of factors 
Sharing Classes • Classes of sharing arrangements, data, resources, skills 

• Access to a common dataset by multiple organisations 
• Copying separate datasets for each organisation 
• Sale or purchase of data by an organisation 

Environment • Number of organisations involved 
• Organisational goals/mission 
• Organisational relationships, current and historic 
• GIS specific (technical) relationships 
• Control of information, custodianship, centralised or distributed or ad hoc 
• Growth rate and rate of development, the need and benefits of sharing with 

respect to development rate in an area 
• Leadership/politics, local support, partisan or non-partisan, will support impede 

sharing 
Need • Adequacy of internal data and resources 

• Data of another organisation is needed 
• Need that can best be developed and maintained jointly 
• Level of dependence from sharer perspective 

Opportunity • Organisation(s) have a need for data: sharing may be greatly facilitated if 
organisations already maintain data that is required by others 

• Organisations(s) have a need for resources: the sharing of maintenance and 
development costs is the most effective means of establishing a successful 
sharing environment 

Willingness • Organisation that owns data, offer or are willing to share 
• Organisation offers to share or is willing to share cost of data 

development/maintenance 
• Level of dependence from lead organisation perspective: the level of perceived 

dependence of user organisations, may encourage the lead agency to facilitate 
sharing  

Incentive • Government program, policy or regulations that encourage or require sharing 
• Recognition of the value of sharing data: management recognize the value of 

sharing for cost reduction, improved availability, the sharing environment will be 
improved. Sharing tied to program funding or performance.   

Impediments • Real or perceived requirement for confidentiality 
• Incompatibility in the definition, specifications or structure of available data: the 

cost of redefinition, translation or modification could exceed value of sharing the 
data  

Technical Capability • Basis for sharing will facilitate or impede sharing: range from a formal detailed 
agreement to informal working relationship or ad hoc interaction. 

• Level of planning 
• Capacity and capability of organisations to support data sharing 
• Usefulness of technical specifications 

Resources • Funding source will determine the level of data sharing: whether funded by the 
lead agency, equitable contributions across organisations, payment for fees or 
for information provided or no payment for shared data 

• Data or source materials are available for shared data 
• Service area size in determining conditions of sharing: such as the area in 

square kilometres, number of parcels, population size 
(Source: Kevany 1995 p.76) (adapted) 

 

Azad & Wiggins (1995) document a simple typology of three spatial database sharing 

arrangements to highlight the ‘ideal’ arrangement termed multi-participant GIS. Type 

1: One-way provision - An organisation is the provider of spatial information for a 

nominal charge to other organisations, or provision for a one-off project where 

maintenance is not an issue. Type 2: One-way provision moderated by user demand - 

An organisation is the provider of spatial information with universal value to other 

organisations. The continued maintenance and upgrade is dependent on users 

contributing to expenses and their requirement to demonstrate the usefulness to the 

provider agency. Type 3: Two-way mutual provision - Several organisations in 
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collaboration undertake the development and maintenance of spatial data by sharing 

costs and resources in order to minimise duplication. The success of the two-way 

collaborative effort is dependent on the mutual consent of participant organisations.  

 

3.4.3 Strategies for Collaboration 
 

A review of organisational and collaboration management literature results in many 

and varied schools of thought. Child and Faulkner (1998) provide a summary of the 

main literature areas that comprise economics, game theory, collaborative theory, 

cooperative strategy, strategic management, joint ventures, strategic alliances and 

organisational behaviour. This study highlights the nature of organisational 

interactions and later determines if these characteristics can be observed in 

stakeholder organisations of National SDI in federated countries, rather than 

investigate each of the factors. It is expected that the introduction of organisation and 

collaboration literature will provide an insight to the management of partnerships in 

the development of National SDI. 

 

Even within the organisational and collaborative literature, there is no unified 

approach to understanding partnerships between organisations. Child & Faulkner 

(1998 p.17) remark that ‘one looks in vain for a unified theory or approach to provide 

the basis for understanding cooperative strategy’. In the absence of a unified strategy 

for forging cooperation or managing a partnership, a review of the various schools of 

thought yields a broad understanding and enables cross comparison of collaboration 

concepts and perspectives. Table 3.6 summarises the nature of organisations and 

collaboration from the perspective of four schools of thought.  
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Table 3.6 Nature of Collaboration and the Implication to Management. 

Economic Theory • Cooperative strategies can enhance market power, enabling a smaller or 
new player to gain greater influence in the sector. 

• One consideration for an organisation in choosing whether to collaborate 
with another, and the form of the cooperation is costs of transactions 
involved. 

• Without common interests and mutual trust, an alliance needs to provide 
each partner with adequate incentives not to take advantage of the other 
and have systems in place to monitor respective contributions. 

Game Theory • There is a need to balance and reconcile cooperation and competition 
between partner organisations. 

• Highly self-interested behaviour of interacting organisations tends to be 
self-defeating. 

• If cooperation between partner organisations is established in accordance 
to clear principles, it is more likely that the relationship will become self-
strengthening. 

Strategic 
Management 
Theory 

• Executive level managers need to be clear about their motives for adopting 
cooperative strategy generally and in particular for entering a specific 
partnership. 

• The selection of a suitable partner is of fundamental importance and is 
heavily dependent the success of the partnership. 

Organisation 
Theory 

• The ability of a partner to exercise control (dominance) over an alliance is 
determined by the level of dependency on partners for the provision of 
specialised resources (specialised skills, know-how, ability) which are 
crucial for the alliance’s operation. 

• From this we infer that formal rights set out in contracts may not be 
sufficient to ensure control. 

• Alliances are hybrid organisations that combine features of conventional 
hierarchical management with those of networks. 

• This hybrid nature means the alliance organisation must address resultant 
dilemmas such as the tension between the ability to control it and to learn 
(new skills, knowledge) from it. 

(Source: Child & Faulkner 1998 p.40) (adapted) 

Economic Theory 
 

The economic approach is dominated by the belief of authors that inter-firm 

relationships are based on economic power exchanges brought about by the varied 

size of organisations and therefore the economic power exerted in the market place 

(Cousins 2002 p72). A cooperative strategy can offer a mutual advantage to 

collaborating organisations to augment their position in the industry, thus enabling 

them to increase their market power (Child & Faulkner 1998 p.17). Lawrence et al. 

(2002 p.5) discuss this effect of collaboration in the context of networks referring to a 

form of institutional entrepreneurship. Institutional entrepreneurs may improve their 

positions within the sector by collaborating in ways that move them into positions of 

power. Two forms of behaviour arise in market power theory: that of an offensive 

behaviour or strategy—to develop the competitive advantage of the collaborating 

organisations and strengthen their position by diminishing competitors market share, 

and of a defensive tactic—protective measures, construction of entry barriers, to 
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secure their position in the network and stabilize the industry (Child & Faulkner 1998 

p.18).  

 

The strength of market power theory lies in its contextual considerations whereby 

cooperative strategies are designed and shaped by industry and national determinants 

(Child & Faulkner 1998 p.19). However, market power discussion scarcely takes into 

account trust between collaborators, which can progressively reinforce cooperation 

over time. Nor does it consider progressive changes in strategy as a partnership 

evolves and matures. Thus, market power is limited when trying to understand the 

processes through which cooperative strategies evolve over time (Child & Faulkner 

1998 p.19).  

 

Costs associated with arranging, managing, and monitoring transactions across 

markets, for example drawing up contracts, costs of negotiation, logistics, and 

accounts receivable, are known as transaction-costs (Child & Faulkner 1998 p.20). 

The value-chain concept, also known as supply-chain, is a transaction-based approach 

exploring transactional interactions between organisations. Transaction economics 

was used to differentiate between cooperative strategies and collaborative 

arrangements with early proponents of varied adaptations being Williamson (1975), 

Sako (1992) and later Child & Faulkner (1998), Lewis (1990), Lorange & Roos 

(1992). The concept, which has its roots in strategic supply and management 

literature, refers to an organisation’s primary activities (in-bound logistics, operations, 

out-bound logistics, sales and marketing) and support activities (infrastructure, 

technology, human resources, and procurement) (Child & Faulkner 1998 p.18). 

Studies in this area explore relationships between organisations and suppliers such 

that the number of suppliers is inversely proportional to dependency and complexity 

of relationships, thus fewer suppliers means greater dependency (Cousins 2002 p.71). 

Comparison can be made to data-provider and user relationships in the spatial 

information industry, where fewer data suppliers increase users’ dependency on the 

available data and services.  

 

Several strategies stem from the value-chain angle, including: partner organisations 

combining like resources to generate economies of scale, transfer knowledge or skills, 

share risk and ultimately increase market share; forming complementary alliances, 
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where partners contribute different value-chain activities allowing mutual growth 

from their respective strengths (Child & Faulkner 1998 p.18). For example, a 

construction company may partner with a surveying firm to share skills and resources, 

or similarly a photogrammetric firm may partner with a mapping firm. This will likely 

increase competitive advantage by opening up new markets and allowing the alliance 

to compete for larger contracts or a greater share of public tenders. This need not be 

restricted to private industry; complimentary alliances can be forged to reduce 

spending between government agencies that can benefit from sharing for example IT 

resources or physical infrastructure including office space or customer areas. The 

value-chain also considers business processes as a hierarchy of tasks or processes in a 

supply scenario, for example from product manufacture to customer, where 

collaboration may fulfil processes to complete the value-chain. Joint value-chains may 

provide a competitive advantage to partners where the products and processes are 

complimentary (Child & Faulkner 1998 p.68).        

 

While many of these concepts are entrenched in economic theory, the implications for 

collaboration strategy is how organisations manage transactions, whether control is 

vested in the market forces or brought under the attentive guidance of the 

organisation’s hierarchical structure. This also infers levels of dependency and of 

control over an interaction. Managers and practitioners operating in competitive 

environments in a high-trust culture, who insist on contractual completeness and 

thorough execution will find that transactional attitudes will result in excessive costs 

rendering their business ineffective and non-viable (Williamson 1975 p.107). 

 

Game Theory 
 

Game theory is related to the nature and predicted outcomes of games involving two 

or more (n) players (agents). The theory, based on work by Merrill Flood and later 

termed Prisoner’s Dilemma by Albert Tucker, is concerned with strategies (primarily 

Tit-for-Tat) adopted by ‘agents’ (individuals or actors) and their effects on the 

outcomes of the game. Game theory has been successfully applied to many 

cooperative environments and has direct relevance to collaborative strategy (Child & 
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Faulkner 1998 p.26). The dilemma is that while cooperation has the potential to 

maximise joint-interest, it does not maximise self-interest.  

 

In the book ‘The Evolution of Cooperation’, Axelrod (1984) provides a rigorous 

analysis of the Prisoner’s Dilemma paradigm and proofs of the theoretical 

propositions. There have been many combinations and permutations of the original 

game, later being adapted to multi-agent interaction and a range of ‘what ifs’ such as 

varying the penalty for not cooperating or the value partners place on collaborating. 

Child & Faulkner (1998 p.26) point out that in any cooperation, a partner may 

maximise its own returns at the expense of the other partner despite the tactic being 

high risk and unlikely to yield longer-term reward. 

 

Axelrod (1984) demonstrates that continued cooperation results in a better outcome 

for both parties, despite the potential of one party to gain a greater advantage through 

not collaborating in a single instance. Further, if both parties do not collaborate (thus 

defecting) the outcome is mutually not better. This theory of cooperation is based 

upon an investigation of individuals who pursue their own self-interests without the 

assistance of a central authority to enforce cooperation (Axelrod 1984 p.6). Figure 3.2 

illustrates the possible outcomes from these interactions of self-interest. 

 
A wins 
B wins 
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B loses 
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Figure 3.2 Possible Outcomes from the Interaction of Two Agents A & B (Child & Faulkner 

1998 p.146) (adapted). 

 

An example that highlights this fundamental problem of cooperation is the case where 

two industrial nations have erected barriers to trade. In this two-country illustration, as 

a result of the mutual advantages brought by free trade, both countries would be better 

off if the barriers were removed. However, if either country were to remove its 

barriers unilaterally, it would face terms of trade that would impair its own economy 

while the other country would prosper by retaining them (Axelrod 1984 p.7). Hence, 
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the problem is that each country has incentive to retain the barriers to trade, resulting 

in a worse outcome than if the countries had cooperated.  

 

The Prisoner’s Dilemma makes several assumptions: firstly, that it is a two-agent 

interaction in a more- or less-competitive environment; secondly, that the agents are 

relative equals; and lastly, that there is the likelihood of interaction (ie. rounds of the 

game) in the future. The third implies that the future may effect the decision made at 

the present interaction to a greater or lesser extent, especially if it is the first or final 

interaction.   

 

The Prisoner’s Dilemma encapsulates the tension between the advantages of 

selfishness in the short run versus the need to elicit cooperation from the other player 

to be successful in the long run (Axelrod 1997 p.6). Importantly, this discussion 

highlights the relationship between cooperation and collaboration. Thus continued 

collaboration between two agents does not necessarily involve cooperation in each 

instance or interaction.  

 

Strategic Management Theory 
 

Strategic management theory literature is predominantly concerned with three key 

aspects of collaboration: firstly, the drivers and motivation behind the formation of a 

collaboration; secondly, the selection of partners so as to achieve compatibility of 

goals and complimentary knowledge or skills; and finally, the need to achieve 

integration between partnering organisations’ culture and business processes (Child & 

Faulkner 1998 p.32). 

 

Ford (1998 p.122) acknowledges that some relationships are important because of 

their immediate and direct monetary outcomes, whereas other forms have benefits that 

are only realised over time. Collaboration with suppliers in various forms of 

partnerships is promoted as means to improve efficiency and effectiveness in business 

processes. Attitudes by organisations and their suppliers towards ‘win-win’ objectives 

have emerged, away from adversarial attitudes, with growing support for joint product 

development and integrated logistical processes. Earlier ‘arms-length’ strategies were 
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accepted as a method of reducing dependency and are now shadowed by 

acknowledgment of the importance of supplier relationships and a need to better 

manage them for mutual benefit (Ford 1998). The context of supplier relationships is 

adopted in data-sharing arrangements where organisations are delimited as ‘users’ or 

‘providers’ of spatial information.  

  

Axelrod (1997) notes another form of collaboration, when people organise themselves 

in groups to compete with each other, clearly an example of collaboration with a view 

to compete. We observe this in the coalition of Australian spatial industry businesses 

to form the national body Australian Spatial Information Business Association 

(ASIBA) in 2001. One of the drivers for ASIBA is unified representation to federal 

government. It may also provide an advantage of unified competition and lobbying 

against non-domestic bids for key government contracts or bids by domestic public 

agencies.   

 

Organisational Theory 
 

Organisation theory is dominated by the assumption that relationships between 

organisations can be viewed on the same basis as human inter-personal relationships. 

Hence, organisations are viewed as possessing humanistic or social characteristics, 

where collaboration is based on trust, mutual understanding and cooperation (Cousins 

2002 p.72). In an organisational behaviour sense, human decision making is 

dependent and at times restricted by the ability to receive, store, retrieve and process 

information without error. Language barriers can limit an organisations’ ability to 

articulate knowledge and perceptions by the use of words, numbers and graphics or 

other means to communicate (Williamson 1975 p.21).  

 

Several recent SDI studies concentrated on related problems involving organisational 

interactions. Montalvo (2000) in a study of spatial data sharing in South Africa 

undertook a comprehensive review of GIS literature to arrive at a range of 

determinants of the willingness of organisations to share spatial data. In Giff & 

Coleman’s (2003 p.220) analysis of funding models for SDI, they note the potential to 

fund components of SDI through a range of public-private partnerships. Social, 
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cultural and economic differences were tackled to consider approaches to expanding 

SDI in developing nations.  

 

The organisational perspective provides further means for approaching collaboration. 

However it seldom accounts for an organisation comprising hundreds or more 

individual personalities and behaviours, nor organisational administrative structures 

and policies. This discussion has reinforced that many factors cause and motivate 

organisations to collaborate, resulting in many forms of collaboration between 

organisations.  

 

3.4.4 Structure of Collaboration 
 

Two focus areas of the literature are identified from the previous collaboration 

concept and theory discussion; firstly the economic and strategic management 

perspective, and the secondly, the behavioural, social or humanistic perspective 

offered by organisational theory (Cousins 2002 p.72).  

 

Table 3.7 charts various structures of collaboration from the economic and strategic 

management theory perspectives to collaboration in the SDI literature−against the 

level of integration of organizations: from highly integrated formal arrangements 

(hierarchically ordered) to independent or ad hoc interactions (open market). Forms of 

collaboration observed in SDI theory can be successfully mapped against the 

economic and strategic management approaches. This further demonstrates the 

applicability of the economic and strategic schools of thought to understanding 

organisational interactions in developing SDI.    
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Table 3.7 Types of Collaboration and Level of Integration. 

Integration Hierarchy 
 SDI Theory Economic Theory Strategic 

Management Theory 

Registered business, 
Central Regulatory 
Authority, Departmental 
restructure/merger 

Mergers and 
Acquisitions 

Strategic Alliance 

Registered business of 
collective organizations, 
Central council or body 
funded by member 
organizations  

Joint Ownership Virtual Organization, 
Alliance is effectively 
a new Organization  

Partnership for mutual 
benefit, Formal 
agreement, contract, 
legislated 

Joint Venture Dominated Network, 
Central Organization 

Formal Collaboration, 
SLA, MOU etc. 

Formal Cooperative 
Venture 

Unilateral Agreements 

 

Informal Collaboration, 
‘Getting the job done’ 

Informal Cooperative 
Venture 

Equal-Partner 
Networks 

Independence Markets 
(Source: Child & Faulkner 1998, Lorange & Roos 1992) (adapted) 

 

The term ‘network’ is often used to describe many forms of inter-organisational 

relationships. A network can be simply an executive’s personal network of 

professional contacts or could describe virtual corporations consisting of many 

organisations. Two common forms of networks are the dominated and equi-partner 

networks.  

 

The dominated network, represented in Figure 3.3a is characterised by a single parent 

organisation and a number of discrete smaller satellite organisations with related 

business processes. Limited interaction occurs between satellite organisations unless 

on matter in relation to the parent. The parent organisation may experience advantages 

of consistent supply, agreed prices, and satellites may benefit from association to the 

larger organisation by means of steady demand and reduced need to place effort into 

sales and marketing. A level of dependence and risk is realised if too much percentage 

is placed on the relationship from either the parent or satellite. An analogy can be cast 

to public-private partnership arrangements, where several private industries undertake 

particular (discrete) services for a government agency. 



3 NATIONAL SDI AND THE NATURE OF COLLABORATION 78 

 

 

 

 

 

 

 
Figure 3.3a Dominated Network (Child & 

Faulkner 1998 p.123). 
 Figure 3.3b Equi-partner Network (Child & 

Faulkner 1998 p.123). 

 

Equi-partner networks represented in Figure 3.3b are less formalised relationships 

between relatively equal organisations and are not controlled by a single dominant 

organisation. Members are not assumed to be equal, rather power and dominance is 

constantly shifting throughout the network. While dominance may not be equal, all 

members can withdraw or not concur with others. Equi-partner networks can be 

likened to inter-governmental relationships in this fashion. Equi-partner networks are 

highly adaptable to market changes. However, this flexibility is offset by the ‘lack of 

a permanent brain and central nervous system’ to counteract adversary organisations 

or networks and the inability to act as a whole (Child & Faulkner 1998 p.125). 

Communities of practice are an example of equi-partner networks, where organisation 

is based on mutual knowledge, skills and abilities rather than organisational size or 

structure.    

 

Networks offer reach into new markets and across sectors, thus ideally suited to 

National SDI development. Dominated networks are useful in economic and 

transactional relationships such as data sharing, where issues of trust are mitigated by 

formal agreements and activities of satellite organisations are discrete. While equi-

partner networks are adaptable and facilitate communication across a large member 

base, the lack of leadership and increased likelihood for competition limits the setting 

of common goals and forward development opportunities. Equi-partner networks can 

provide reach across disciplines that use or provide spatial information, suitable for 

uniting communities of practice with a vested interest in National SDI.   
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3.4.5 Time Perspective 
 

The role of time has implications to organisations and collaboration design. In 

government agencies or large organisations, executives usually hold posts for 

approximately two years before moving to another position or organisation. This has a 

two-fold effect where executives have a strong incentive to do well in the short term 

without regard for the long-term interests of the organisation (Axelrod 1984 p.183). 

Consequences are unlikely to follow executives to their new post, giving rise to an 

incentive to defect when their post is nearing term. Defection may result in a positive 

short-term gain, with implications to the long-term success as observed previously in 

Game Theory and collaboration with other organisations.     

 

 

 

 

 

 

 

 

 

 

 
Figure 3.4 Stages of Collaboration (Ford 1998) (adapted). 

 

Ford (1998), in a study of business relationships, examines how relationships change 

and develop over time and identifies four key stages in a collaboration cycle. Figure 

3.4 illustrates the four stages experienced in the evolution of collaboration, 

comprising: 

• Pre-Relationship Stage – initial inertia and circumstances that foster willingness 

for a new relationship: identifying mutual needs and expectations, cost of the 

relationship, expected change and learning requirements. 

• Exploratory Stage –investment of time for learning others business processes to 

reduce distance between organisations, no commitment.  
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• Developing Stage – intensive mutual learning, strengthening trust though sharing 

business details and investments, adaptive change to business processes.  

• Stable Stage – Routine and institutionalisation, the relationship becomes part of 

each organisations everyday business activities.    

 

From the initial inertia prior to collaboration to a mature and stable relationship, a 

time scale cannot be placed on each stage. Organisations may not advance from a 

certain stage of the relationship, or like a courtship may repeat, fail or succeed at each 

step. Ford (1998) concludes that there is no certainty that commitment and trust will 

increase steadily over time with the likelihood that individuals within an organisation 

will have different ideas of how important the relationship is, what they want from it 

and how open they wish to be when talking to their counterparts.  

 

3.5 Conclusion 
 

National SDI is an enabling concept, with the ability to bring together many sectors, 

disciplines and communities of practice to co-manage and respond to the array of 

economic, social and environmental activities and interests of a nation. National SDI 

is attributed to improving access to spatial information for emergency management, 

with direct benefits of improved safety and preparedness, security of infrastructure 

and economies, and environmental protection. Many other sectors benefit from 

National SDI including agriculture, health, defence, mineral resources, transport all 

produce or depend on spatial information.  

 

National SDI coordination structures need to balance the interests and mandates of 

agencies at different levels of government and across many jurisdictions. Stakeholders 

at all levels of government and the community need to be engaged. A collaborative 

National SDI (that is both bottom up and top down) requires coordination 

arrangements to progress national consistency and local implementation. A legislative 

approach may be required where public-good issues necessitate compliance. It is 

evident that a country’s system of governance will impact the nature of National SDI 

and how it is administered. In federated countries where governance is distributed 
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across central and regional jurisdictions, federalism brings a greater dimension to the 

complexity of how to administer issues that are in the national interest.  

 

Collaboration theory provides a useful way of thinking about coordination problems. 

Despite the potential for benefits to be realised through cooperation, the incentives to 

cooperate do not typically outweigh perceived gains from uncoordinated action. 

Theorems such as game theory reveal that the safest course of action in the short term, 

is a mutually self-destructive (win-lose) interaction. However, mutually benefiting 

(win-win) collaboration is shown to yield a sustained benefit to both parties in the 

long run. Collaboration theory enables interactions to be observed from several 

perspectives, facilitating analysis of collaboration from individual relationships to 

large multi-partner networks of organisations. The importance of time in collaboration 

can also be observed in stages of evolution and development.  

 

This chapter investigated the nature of National SDI, federalism and national 

administration and the nature of organisational collaboration. The study leads to the 

following research questions: What are the most pressing national issues of a 

community that require SDI? How can organisations collaborate to build National 

SDI? When do informal coordination arrangements need to be formalised or 

legislated? How can coordination be achieved and who, if any, has overall 

responsibility for National SDI?  

 

The following chapter sets out the research method and design to address the 

questions arising from the background chapters and achieve the research aim.  
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RESEARCH METHOD AND DESIGN 
 
 

4.1 Introduction 
 

Chapter 4 considers techniques and approaches to qualitative research. Aspects of 

design, management of data collected and ethics in research will be discussed. 

Research questions arising from the background chapters form the basis of a research 

strategy to fulfil the research aim and to arrive at a research hypothesis. The strategy 

of inquiry adopted will then be presented, setting out the research method and 

framework for the case studies performed.  

 

4.2 Research Design  
 

Many tools, techniques and instruments are available to explore research questions 

and test research hypothesis (Maxwell 1996, Miles & Huberman 1984, Strauss 1987). 

The nature of this study, concerning the interaction and behaviour of organisations 

within an applied setting would involve qualitative techniques such as observation and 

interview. To fulfil requirements of research within the engineering discipline, a 

rigorous systematic approach needs to be structured to conduct case studies and 

provide a framework for analytical comparison of data collected. The structure of the 

study has largely been influenced by the method described in Evan’s (1995). Where 

traditional scientific and engineering research involves a technological or quantifiable 

problem that neatly fits common research methods, this study is concerned with the 
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coordination and management of technologies rather than of the technology itself. 

Therefore, a combination of qualitative and quantitative techniques is required for this 

study to be successful in meeting the research aim and addressing the research 

problem while satisfying requirements of engineering research. 

 

4.2.1 Research Questions 
 

Chapter 2 established that SDI is crucial in supporting the decision making of 

government and meeting the social, economic and environmental imperatives of the 

community. Despite the recognised importance of SDI, there is much debate on the 

nature and characteristics of SDI and further how to progress development. While the 

technological and spatial data standards components of SDI are advancing rapidly, 

more work is required on the institutional and administrative aspects. SDI involves 

complex, intra- and inter- jurisdictional stakeholder interactions that span all sectors 

of society including tiers of government, industry, academia and community. 

Administration of spatial information is spread across government and industry, 

where both government and industry are users, providers and managers of SDI.  

 

Research questions that arose from discussion in Chapter 2 are:  

• Which themes of spatial information are fundamental to SDI?  

• What are the relationships between the components of SDI and what are the 

critical factors for SDI development?  

• Who are the key stakeholders of SDI and who are the potential and existing users 

and providers?  

• Is contemporary SDI meeting the needs of users business functions and 

processes? 

 

Chapter 3 establishes that National SDI is an enabling concept, with the ability to 

bring together many sectors, disciplines and communities of practice to co-manage 

and respond to the array of economic, social and environmental interests of a nation. 

These interests extend beyond mapping and land administration to involve many other 

sectors and activities including agriculture, health services, emergency management, 

defence, mineral resources, transport, that all produce or rely on spatial information. 
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In federated countries where governance is distributed across central and regional 

jurisdictions, federalism brings a greater dimension to the complexity of how to 

administer issues that are in the national interest. Collaboration and organisational 

theory enables interactions to be studied in terms of; staff interaction to intra- and 

inter- jurisdictional partnerships, the nature of formal and informal interactions, what 

forms the basis of the interaction and what are the outcomes, and the importance of 

time.  

 

The discussion in Chapter 3 lead to the following research questions:  

• What are the most pressing national issues of a community that require SDI? 

• How can organisations collaborate to build National SDI? 

• When do informal coordination arrangements need to be formalised or legislated? 

• How can coordination be achieved and who, if any, has overall responsibility for 

National SDI? 

 
From Chapter 1 we observe the initial research problem. From this statement we draw 

three avenues of investigation: Identification of SDI and current theory and concepts; 

Investigation of the nature of collaboration and organisational culture of National SDI 

stakeholders; Understanding the nature of administration in countries that are 

federations of states and the challenges to building National SDI within them. 

Chapters 2 and 3 explored these avenues of investigation to provide research 

questions deduced from the current theory and knowledge. These questions 

contributed to the development of the research aim, hypothesis, and set of objectives 

to address the research aim.   
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4.2.2 Research Aim and Objectives 
 

Recall from Chapter 1 the research aim was to develop a collaboration model to 

describe and facilitate interaction between National SDI stakeholders in countries that 

are federations of states. The following objectives were also identified to fulfill this 

aim: 

1. To document the complex and dynamic, intra- and inter-jurisdictional nature 

of existing collaboration contributing to National SDI development in 

Australia; 

2. To determine critical factors that advance or limit National SDI development; 

3. To develop a collaboration model to guide National SDI development in 

federated countries; 

4. To test the National SDI Collaboration Model against a comparative case 

study of another federated country. 

 

4.2.3 Hypothesis 
 

The research questions derived from the background fields of literature in Chapters 2 

and 3 contributed to the formulation of the following research hypothesis:  

 

Collaboration between federal, state and territory and local governments 

and the private sector underpins National SDI development within 

countries that are a federation of states. 

 

A case study framework addresses these research questions to ultimately test the 

hypothesis. Based on the evidence and data collected, is re-applied to the case study 

and also tested. The Jurisdictional Questionnaire survey is presented as the instrument 

to investigate the research questions. The study of another federated country is 

required to test the transferability of the findings of the federal and state case study. 

Canada was selected for the purpose of validation.   
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4.3 Research Method 
 

Several research techniques were chosen for the investigation. Figure 4.1 depicts the 

key phases in the research process. The first phase involves a review of literature in 

the SDI and GIS fields to identify the research problem and gaps in the knowledge. 

The review lead to an examination of literature in the fields of organisational 

behaviour and collaboration theory that provided innovative thought to how 

organisations interact. A federal and state case study of SDI stakeholders in 

jurisdictions across Australia involved targeted in-person interviews and distribution 

of questionnaires to interviewees. Both of these steps contribute to the development of 

the Collaboration Model.  
 

 

Figure 4.1 Research Design. 

 

The second phase of the investigation involves the application of the Collaboration 

Model to Australia using the evidence collected earlier in the case study. This enabled 

development of the model. The model was then tested by application to a case study 

of Canada as a comparative federated country. Validation enabled generalisation of 

the model for other countries that are a federation of states.    

 

The major outcome of the research is the National SDI Collaboration Model for 

countries that are a federation of states. Derived from the model is an accompanying 

set of collaboration strategies and design principles for National SDI development in 

countries that are a federation of states.   

 

Federal and State Case Study: 
• AUSTRALIA including selected 

States of New South Wales, 
Queensland, Western Australia & 
Victoria 

Collaboration Model Development: 
• Apply Model to Australian Situation 
• Jurisdictional Questionnaire Survey

Test Collaboration Model: 
• Comparative Federal and State 

Case Study: CANADA including 
selected Provinces of New 
Brunswick and Ontario  

National SDI Collaboration Model 
Strategies for National SDI Development 

in Federated Countries 
First Phase Second Phase 

Review Literature: 
• Spatial Data, Information and SDI 
• National SDI and Nature of 

Collaboration 
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4.3.1 National SDI Research Project 
 

The questionnaire and interview based survey was titled the National SDI Research 

Project. The survey involved the study of stakeholder organisations and their 

interactions that use, manage or provide spatial information in selected Australian 

states and Canadian provinces. The survey data collected contributed to exploring the 

research questions stemming from the literature review, and later development of the 

Collaboration Model for National SDI in federated countries.  

 

A qualitative research method was adopted involving interviews with personnel of 

stakeholder agencies (including public, private, non-profit organisations) and targeted 

distribution of a questionnaire, mostly (but not restricted) to persons interviewed. 

Approximately 80-100 individuals are to be interviewed across Australia, with an 

expected deployment of questionnaires to approximately half of the interviewees. The 

questionnaire provides a structured framework for investigation to enhance the 

qualitative interview process. The response rate should be a representative sample of 

the organisations and personnel interviewed. Given the targeted nature of the 

questionnaire, a high response rate is expected. 

 

4.3.2 Interview Technique 
 

Interviews are conducted in selected states for approximately one-week of pre-

arranged meetings. Each jurisdiction’s lead agency for spatial information was 

requested to act as a host organisation for the research visit. Each lead agency 

prepared an itinerary for visits that comprised staff of the lead agency and related 

organisations that interact with that agency (as nominated by the lead agency). 

Participants were asked if they are willing to be interviewed by the agency 

representative when setting the itinerary or by the principal investigator during the 

field visit. All participants were provided with the background documents, 

questionnaire, and research consent form. All data was aggregated for analysis and 

contributes to the authors understanding of business process, organisational issues and 

technical aspects.  
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Interviews are not conducted with set questions. Discussion is dependent on the 

interviewee’s role in the organisation, experience and knowledge. Where possible and 

appropriate, the discussion flowed in accordance with the format of the questionnaire 

to investigate the nature of collaboration and organisational culture of the National 

SDI stakeholders. The structure of the interviews broadly followed the following 

research questions:  

• Organisational overview (structure, staffing, main business/role). 

• Spatial activities of the organisation. 

• Relationship with local, state, and federal government agencies. 

• Relationship with national coordination bodies. 

• Data used that is provided by other agencies. 

• Data provided that is used by other agencies. 

• Specific SDI or collaborative initiative of the organisation. 
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4.3.3 Jurisdictional Questionnaire Survey 
 

The Jurisdictional Questionnaire (refer to Appendix 1.1) is targeted at representatives 

of user and provider organisations of spatial information. The questionnaire was 

designed as a quick response with multiple choice questions and quick check boxes 

for responses. Questionnaires and interview transcripts are considered confidential. 

The questionnaire design was based on the outcomes of Chapters 2 and 3. Table 4.1 

illustrates the structure of the Jurisdictional Questionnaire, which is ordered into three 

parts.  

 
Table 4.1 Structure of the Jurisdictional Questionnaire. 

Assessment of SDI Development 

Questions 1-5 

Identification 

Aspects of Spatial Data 

Use of Spatial Data 

Types of Spatial Data 

Area, Region or Jurisdiction of Interest 
Identification of Partnerships and Linkages 
Questions 6-12 

User of Your Spatial Data 

Providers of Your Spatial Data 

Spatial Data Policy 

Coordination Bodies 

Aspects of Coordination 

Standards Bodies 

Transfer of Spatial Data 
Nature of Partnerships and Collaboration  

Questions 13-20 

Collaboration Between Organisations 

Basis of Collaboration 

Formal Collaboration 

Informal Collaboration 

Staff Collaboration Between Organisation 

Outcomes of Collaboration 

Duration of Collaboration 

Characteristics of Formal Collaboration 
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4.4 Conclusion 
 

This chapter sets out the design and method adopted for this research investigation. 

Techniques and approaches to qualitative research are considered to arrive at a design 

to meet research objectives and to fulfil requirements of engineering research. 

Research questions arising from the background chapters form the basis of a research 

strategy to fulfil the research aim and to arrive at a research hypothesis. A case study 

approach is the research method chosen involving in-person interviews and 

distribution of a Jurisdictional Questionnaire as part of the National SDI research 

Project. Aspects of survey design, management of data collected and ethics in 

research are also discussed. 

 

The following chapter documents the federal and state case study of Australia and 

selected jurisdictions. The case study was used to develop the National SDI 

Collaboration Model, which is presented later in Chapter 6.  
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FEDERAL AND STATE CASE STUDY: AUSTRALIA 
 
 

5.1 Introduction 
 

Chapter 5 documents a case study of intra- and inter-jurisdictional collaboration in 

National SDI development in Australia. The chapter will examine the system of 

governance and administration of spatial information across the nation. The study 

observed selected state jurisdictions of NSW, QLD, WA, and VIC, federal 

government agencies, national coordination bodies and some private sector 

organisations and communities of practice. The case study enabled the author to 

overview the status of SDI development in Australia, the nature of collaboration 

between SDI stakeholders, and the role of coordination mechanisms at both state and 

national levels.     

 

5.2 Australia: A Federation of States 
 

Australia is playing a lead role in the development of SDI both locally and in 

international forums. Australia is largely credited with pioneering many of the early 

advancements in SDI, a significant catalyst being the release of a discussion paper by 

ANZLIC, Australia’s Spatial Information Council in November 1996 that defined the 

Australian Spatial Data Infrastructure (ASDI) (ANZLIC 1996, Holland et al. 2001).  

 



5 FEDERAL AND STATE CASE STUDY: AUSTRALIA 
 

94 

Several Australian states and territories in partnership with local government are 

driving SDI development through unique intra- and inter- jurisdictional collaboration 

at the local, state and federal levels of government. Although the benefits of 

collaboration between levels of government is well recognised within the SDI 

concept, few successful partnerships have actually been forged (Jacoby et al. 2002). 

Instances of intra- and inter- jurisdictional collaboration are examined to determine 

the presence of key factors for collaboration as discussed in previous chapters and to 

further explore the nature of National SDI in a federated country. 

 

Australia was chosen for the case study for reasons of proximity and access to 

stakeholder organisations and professionals. The study aims to yield findings that will 

benefit coordinators and practitioners of SDI in Australia, as well as being 

transferable to other countries that are federations of states. To date, many studies of 

SDI in Australia have focussed on the national strategy and the sustained effort of the 

peak body for spatial information ANZLIC together with PSMA’s assemblage of 

nationally consistent spatial datasets. This unique study considers SDI effort beyond 

the national and federal initiative to expose the contribution at the state level, 

including the role of industry and the broader range of stakeholders.  

 

The case study will delve further into Australia’s SDI effort to look at a cross section 

of jurisdictional SDI activities and coordination arrangements. The selected 

jurisdictions are chosen to represent the diversity in population size and density, land 

area, economy, natural resources and industry of Australian states and territories. A 

variety of different SDI approaches and progress is anticipated due to the 

demographic and geographic variations, prioritisation of local issues and autonomy of 

the regional governments. The case study will observe the profile of the jurisdiction, 

assess SDI development and coordination and will examine the nature of 

collaboration.  
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5.2.1 Profile of Australia 
 

Australia, with a population of over 

20 Million, is the only nation to 

govern an entire continent and with a 

land area of 7.692 Million Square 

Kilometres (refer to Table 5.1), it is 

the sixth largest country by landmass 

in the world. Although English is the national language, Australia has a culturally 

diverse society that includes its Indigenous peoples and migrants from some 200 

countries. Australia enjoys a robust economy with high-growth, low-inflation and a 

low-interest rate (DFAT 2004a). Australia’s Gross Domestic Product (GDP) for the 

financial year 2001/02 was $697,607m (ABS 2004b). Australia has an abundance of 

natural resources and high level of ecological biodiversity. Australia is the driest 

inhabited continent on Earth. Its interior has one of the lowest rainfalls in the world 

and about three-quarters of the land is arid or semi-arid. European farming methods 

combined with extensive deforestation and clear felling since colonial settlement has 

contributed to increased salinity and a reduction in fertile lands.  

 

 
Figure 5.1 Population Distribution 2000 (ABS 2003). 

 

Table 5.1 Profile of Australia. 

Land Area: 7.692 Million Km2  
Population:  20.008 Million  
Language:  English  
Currency:  Australian dollars (AUD) 

Gross Domestic Product:  753,252 Million AUD  
 (Source: ABS 2003, DFAT 2004a) 
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The population is largely concentrated to the temperate coastal regions, eastern and 

south-eastern capital cities. A smaller populated region lies to the far south-west of 

the continent. Figure 5.1 demonstrates the distribution of Australia's estimated 

residential population.  Approximately half of the continent contains only 0.3 per cent 

of the population, while the most densely populated 1 per cent of the continent 

contains 84 per cent of the population (ABS 2003).  

 
Table 5.2 Residential Population by Land Area. 

State/Territory (Capital) Estimated Residential 
Population of State  

Area Km2 

New South Wales (Sydney) 6,716,300 800,640 
Victoria(Melbourne) 4,948,000 227,420 
Queensland (Brisbane) 3,840,100 1,730,650 
South Australia(Adelaide) 1,531,400 983,480 
Western Australia(Perth) 1,969,000 2,529,880 
Tasmania(Hobart) 480,000 68,400 
Northern Territory (Darwin) 198,700 1,349,130 
Australian Capital Territory 
(Canberra) 

322,600 2,360 

Australia 20,008,700 7,692,030 
(Source: ABS 2004a, ABS 2003) 

 

The Australian federation consists of six states and two territories. Most inland 

borders follow lines of longitude and latitude (DFAT 2004b). The political capital is 

Canberra in the Australian Capital Territory situated approximately 290km south west 

of Sydney, which is Australia’s biggest capital city by population, trade and industry. 

Table 5.2 provides summary of the estimated residential population and land area of 

the states and territories, showing both NSW and VIC having the largest proportion of 

the population, which equates to approximately 36 and 25 per cent respectively.  

 

5.2.2 Government System in Australia 
 

The Commonwealth of Australia was forged when the former British colonies, now 

the six states agreed to federate by royal decree on 1st July 1901 (DFAT 2004c). 

Australia is a federation of six states and two self-governing territories. There are also 

several minor and non-self governing territories including Norfolk Island, Christmas 

and Cocas Islands, Jervis Bay and Australia’s claim to the oceans and Antarctica 

(ABS 2004c). The states and territories have their own constitutions, parliaments, 

governments and laws. The Constitution of Australia establishes the federal 
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government, known as the Commonwealth or Australian Government. The 

constitution sets out the powers of the parliament, the executive and the judicature 

(judiciary).  

 

The three main powers of government are outlined in Table 5.3. The powers are 

recognised in political theory as: legislative power to enact laws, the judicial power to 

interpret the laws and to judge whether they apply in individual cases, and the 

executive power to carry out and to enforce the laws (House of Representatives 2002). 

Australia’s system of governance is based on the United Kingdom’s Westminster-

style government where the Executive government comes from within the Parliament 

and is responsible to Parliament. Several features of the Australian system are a result 

of its evolution leading to and from federation, together with custom, and convention 

such as the two-party preferred system with an officially recognised Opposition 

government. The three pillars act as checks and balances on each other with sufficient 

overlap in powers and functions to uphold scrutiny and accountability (House of 

Representatives 2002). 

 
Table 5.3 Three Pillars of Government: Parliament, the Executive and the Judiciary. 

Parliament The parliament comprises the Queen’s representative, the Governor-General and two 
Houses, the House of Representatives (lower House) and the Senate (upper House).  
Proposed legislation (a Bill) must make passage through both Houses of Parliament 
with final assent (to become an Act) provided by the Governor-General. Both Houses 
have equal powers. Parliament serves as a forum for the debate of public policy and 
administrative actions of the Executive. Public spending and taxation proposed by the 
Executive is also authorised by Parliament (House of Representatives 2002). 
 
The Executive Government are elected members of the parliament. After a general 
election, the party (or coalition of parties) with the majority in the House of 
Representatives becomes the governing party (referred to as the Government or 
Executive) and its leader the Prime Minister. The party with the most non-government 
members becomes the Opposition government. The governing party does not usually 
hold a majority in the Senate as result of the process of Senator election. 
 

Executive The Prime Minister and Cabinet assume executive power by way of constitutional 
membership of the Executive Council as advisory to the Governor-General, election to 
the House of Representatives and by way of convention. Although the constitution 
vests executive power to the Queen as Head of State, this position is formal, symbolic 
and ceremonial. The elected government is vested with the powers to administer and 
govern the country with Prime Minister as the Head of Government (House of 
Representatives 2002). 
 
The Executive comprises the Prime Minister as Head of Government; Cabinet, which 
consists of senior Ministers appointed by the Prime Minister as the core policy-making 
body; and Ministers, which are Senior Ministers and members selected by the Prime 
Minister or party to be responsible for particular administrative areas of departments. 
The Opposition also appoints ‘shadow’ Ministers to oppose the Government in these 
areas.   
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Judiciary The High Court is established by the constitution and vests power to interpret laws and 
to judge whether they apply in the individual cases. Other federal courts are 
established by legislation in Parliament and Judges appointed by the Governor-
General. A major function of the High Court is to interpret the Constitution. The High 
Court has the power to rule a law to be unconstitutional and beyond the power of the 
parliament to enact and thus of no effect. Parliament in-turn may then amend or pass 
an Act of Parliament to override the court’s interpretation. However, the Parliament is 
subject to the Constitution and no Act of Parliament can change the Constitution. A 
referendum of the people is required for constitutional change (House of 
Representatives 2002).  
 

(Source: House of Representatives 2002, DFAT 2004c, Galligan 1989) 
 

Australia’s parliamentary system, not unlike other democratic nations is complex and 

while considered rigorous, comes with much duplication of powers, effort and 

expense to the community (Hodgins et al. 1989).  In federated systems particularly, 

the replication of the parliamentary system across two levels of government equates to 

immense duplication. Although justified for the most part with separated and 

constitutional powers, roles and responsibilities, much duplication remains as 

discussed in chapter 3. Determining which matters are of state, national or of shared 

interest are central to the confusion and debate (Davis 1995, Painter 1998).   

 

Relations Between Levels of Governments 
 

The two levels of Government cooperate in many areas where state and territory 

governments are formally responsible such as education, transport, health, and law 

enforcement. Income tax is levied federally, with perennial debate surrounding access 

to revenue and duplication of expenditure functions between levels of government 

(DFAT 2004c). Local government bodies are created by legislation at the state and 

territory level.  

 

The Commonwealth Government is elected by and accountable to the citizens of the 

entire nation. State governments are elected by and are accountable to citizens of a 

particular territory within the nation. All Australian Governments must respect the 

national interest, as all Australian electors are Australian citizens. State and territory 

governments also have a role to play in representing the interests particular to their 

own state, in both state and national policy making (Parliament of Victoria 1999 

p.189).  
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A State Parliamentary inquiry into intergovernmental relations, federalism and the 

role of the states determined that the states’ should be free to make their own policy 

decisions unless there is an overriding national imperative for a single nationally 

consistent policy (Parliament of Victoria 1999 p.190). The report made several 

recommendations on the responsibility of federal decision-making. Where an issue 

necessitates national consistency but there is no national interest, states should 

collaborate. In cases where both state and national interests are involved, both states 

and the commonwealth should collaborate for effective federal decision-making.   

 

The primary role of states in a federation is to represent the interests and needs of a 

distinct political community, territorially defined. As the territories governed by state 

and federal governments overlap, so do the interests they represent. Therefore, the 

State representation encompasses areas of autonomous state jurisdiction, interstate 

cooperation and participation in national decision-making with the federal 

government (Parliament of Victoria 1999 p.187).  

 

The economics of Australia highlights the dominance of the Commonwealth over the 

States. Total taxation revenue collected in Australia during 1999/2000 was 196,224 

Million AUD, which was 81 per cent of total revenue. Commonwealth government 

taxation revenue was 152,576 Million AUD and accounted for 78 per cent of total 

taxation revenue. Total state and local government taxation revenue was 43,813 

Million AUD, just 22 per cent of total taxation revenue. The largest component of 

taxation revenue for the Commonwealth Government was income taxes; for state and 

local governments the largest component was property taxes (ABS 2003).  

 

State independence has increased through discrete activities separate from the 

Commonwealth, with some generating considerable revenue. Australian states are 

responsible for land administration and land title registration. The revenue generated 

from land transfer has contributed greatly to consolidated revenue of the states and 

fastened the role of state lands and mapping agencies. Even at the local government 

level, property rates are drawn to provide local services such as sewerage connection 

and collection of refuse. A strong relationship exists between the taxation powers of 

all levels of government and having up-to-date and complete spatial information and 

systems. Census activities conducted by the federal government produce important 
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demographic information required by all levels of government for planing and 

taxation. However, all levels of government contribute land and property related 

spatial information that enables the Census to be performed.  

 

Council of Australian Governments 
 

The peak inter-governmental forum in Australia is the Council of Australian 

Governments (COAG). COAG comprises the Prime Minister, State Premiers, 

Territory Chief Ministers and the President of the Australian Local Government 

Association (ALGA). The Prime Minister chairs COAG. The Prime Minister, 

Premiers and Chief Ministers agreed to establish COAG in May 1992. It first met in 

December 1992. The Secretariat for COAG is located within the Department of the 

Prime Minister and Cabinet (DPMC 2003). Over 40 Commonwealth-State Ministerial 

Councils and forums facilitate consultation and cooperation between governments in 

specific policy areas to initiate, develop and monitor policy reform, and take joint 

action in the resolution of issues that arise between governments.  

 

The role of COAG is to initiate, develop and monitor the implementation of policy 

reforms which are of national significance and which require cooperative action by 

Australian governments (eg. National Competition Policy, gas reform, electricity 

reform, water reform and reform of Commonwealth and State/Territory roles in 

environmental regulation). Issues may arise from, among other things: Ministerial 

Council deliberations; international treaties which affect the States and Territories; or 

major initiatives of one government (particularly the Commonwealth) which impact 

on other governments or require the cooperation of other governments. Issues 

currently being addressed by COAG include National Water Reform and the Murray 

Darling, counter terrorism, bushfire inquiry and health care.  
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5.2.3 Administration of Spatial Information in Australia 
 

SDI development in Australia is being advanced by three key bodies: ANZLIC, the 

Intergovernmental Committee on Surveying and Mapping (ICSM) and the Public 

Sector Mapping Agencies Australia Ltd. (PSMA). Together with Australia’s eight 

states and territories and the Commonwealth Government, these bodies are providing 

leadership for spatial information and various elements of SDI development 

nationally (Warnest et al. 2002). 

 

ANZLIC is the peak intergovernmental council for spatial information in Australia 

and New Zealand (ANZLIC 2002a). ANZLIC is a national committee representing an 

extensive community of coordination arrangements that facilitate the unity of views 

and interests of spatial data users and producers across government and the public 

sector (Bell & O'Keeffe 2001). ANZLIC was originally established in January 1986 

as the Australian Land Information Council (ALIC) by agreement between the 

Australian Prime Minister, State Premiers and Chief Ministers and later formally 

included New Zealand (ANZLIC 2002a). Membership of ANZLIC comprises 

representatives from all jurisdictions, a representative from the Commonwealth 

Government and a New Zealand representative. In addition to providing a 

jurisdictional coordinating structure, ANZLIC provides the overarching framework 

for other relevant coordinating bodies, such as ICSM and PSMA (Bell & O'Keeffe 

2001). Up until 2002, ANZLIC administrative support was provided from within the 

Commonwealth Government, ANZLIC operates a national office with three full-time 

Commonwealth staff, a chief executive and two project officers to provide central 

administrative services to the Council (Fairall 2002).    

 

ANZLIC maintains two dedicated standing committees working towards the ASDI 

and development of nationally agreed policies for the management of spatial 

information. The first committee, is the ASDI Standing Committee that coordinates 

ASDI technical implementation projects and ASDI related activities of ICSM and 

ANZLIC sub-committees and working groups (ANZLIC 2002a). The ASDI Standing 

Committee identifies and promotes the development of the standards and protocols 

required for implementation of the ASDI. The second is the Land Administration 
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Standing Committee (ANZLIC 2004b). Each committee is chaired by a Council 

member and comprises broad government and industry membership from within 

Australia and New Zealand (Clarke 2001). 

 

ICSM undertakes the development of national geodetic, topographic and cadastral 

standards and reports to ANZLIC Council as part of the ANZLIC framework.  PSMA 

is a intergovernmental consortium formed in 1993 comprising all public sector 

mapping agencies of the federal, state and territory level to integrate the best available 

map data for a national digital map base of Australia (Bell & O'Keeffe 2001). PSMA, 

formally incorporated in 2001, develops national spatial datasets such as road 

networks and cadastre by integrating jurisdictional datasets (Clarke 2001). Both 

PSMA and ICSM are represented on the ANZLIC ASDI Standing Committee.  

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Figure 5.2 Coordination Bodies for Spatial Information in Australia. 

 

Representatives from each of the eight state and territory jurisdictions, the 

Commonwealth and New Zealand that make up ANZLIC, PSMA and ICSM are 

usually drawn from the respective Government land administration or mapping 

agency of each jurisdiction. The Commonwealth's National Mapping Division, 

formerly known as AUSLIG and now structured within Geoscience Australia, 

together with the newly formed Office of Spatial Data Management (OSDM) works 
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closely with ANZLIC supporting the pursuit of the ASDI and industry development 

goals. OSDM, supported by Geoscience Australia, has the lead responsibility for 

ASDI implementation in the Commonwealth Government. ANZLIC is affiliated with 

other regional SDI coordination bodies that support the development of the ASDI and 

its contribution as a component of regional and global SDI initiatives. Figure 5.2 

depicts the organisational structure and relationships between the key 

political/administrative bodies in Australia, providing a simplified view of the 

communication channels and hierarchy of reporting.  

  
Commonwealth coordination of land related information commenced as early as 1983 

(OSDM 2002). Despite subsequent changes to coordination arrangements over the 

next decade, an inherent weakness of a focus on land and technical matters still 

remained, which restricted the ability of the Commonwealth to address broader spatial 

data management issues. The Commonwealth Spatial Data Committee (CSDC), 

formed in 1992, set out to maximise the benefits from spatial information by enabling 

efficient use of spatial data through common standards and avoiding duplication of 

effort in the collection and management of that data. The CSDC promoted the 

development of a NSDI through working with state and territory agencies and 

interaction with the spatial information industry (OSDM 2002). In 2002, the 

Commonwealth introduced the OSDM with new strengthened coordinating and 

reporting arrangements to facilitate the implementation of whole-of-government 

spatial data policy, particularly the Spatial Data Access and Pricing policy which 

would involve mutually benefiting arrangements with the states and territories. The 

coordinating structure comprises a Policy Executive that provides strategic direction 

and a Management Group to act as a reference group for the OSDM.  

 

The need for strengthened coordination of spatial information management as 

recognised by the Commonwealth has also been reflected in the states and territories. 

Spatial information coordinating mechanisms have been established in most of the 

jurisdictions with each providing representatives on ANZLIC committees and sub-

committees. 
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5.2.4 Australian Spatial Data Infrastructure 
 

Australia has played a lead role in the development of SDI both locally and in 

international forums. Australia is largely credited with pioneering many of the early 

advancements in SDI, an important catalyst being the release of a discussion paper by 

ANZLIC in November 1996 defining the ASDI (Holland et al. 2001). This discussion 

paper documents four key components (ANZLIC 1996 p.5): 

• Institutional Framework – the policy and administrative arrangements for 

building, maintaining, accessing and applying the standards and datasets; 

• Technical Standards – the technical characteristics of the fundamental datasets; 

• Fundamental Datasets – spatial datasets deemed essential to the national interest 

and that require national coverage, produced within the institutional framework 

with compliance to the technical standards; 

• Clearinghouse Network – platform for community access to the fundamental 

datasets. 

 

ANZLIC's (1996) model for ASDI did not propose a centralised database, rather the 

model was a distributed network of fundamental spatial datasets maintained by 

individual custodians, integrated through the adoption of consistent standards, policies 

and administrative principles (ANZLIC 1996, Holland et al. 2001). In 2004 ANZLIC 

redefined the ASDI as being a national framework to link the users with providers of 

spatial information (ANZLIC 2004b). The ASDI definition was broadened to consider 

the people, policies and technologies necessary to enable the use of spatially 

referenced data through all levels of government, the private sector, non-profit 

organisations and academia.  

 

Several elements and principles of the ASDI can be observed in other SDI initiatives 

globally such as the Asia-Pacific SDI (APSDI) initiative of the Permanent Committee 

for GIS Infrastructure for Asia and the Pacific (PCGIAP). In the Asia-Pacific region, 

Australia has contributed to the development of the APSDI through involvement with 

PCGIAP. Australia has also taken a strong role globally with an active involvement in 

the Global Map project and the Global Spatial Data Infrastructure (GSDI) initiative 

(Holland et al., 2001). For many years, ANZLIC's (1996) model for the ASDI has 

provided an effective framework for SDI development (Clarke 2001). The high 
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standing of Australia in the research and development of SDI throughout the world is 

illustrated in GSDI's 'SDI Cookbook' (2001), which makes reference to ANZLIC's 

ASDI model to guide other practitioners in the SDI field. An advanced research 

Centre for SDI and Land Administration was established at the University of 

Melbourne, Australia in 2002 and has already generated many contributions to the 

field of SDI. Notably a book on SDI titled ‘Developing SDIs: From Concept to 

Reality’ has been well received by practitioners globally (Williamson et al. 2003). 

 

ANZLIC and its working groups have enjoyed notable successes such as the 

Australian Spatial Data Directory released in 1998. This directory now comprises 

over 30,000 metadata records on 22 distributed nodes (Clarke 2001). According to 

Clarke, a past chair of the SDI Standing Committee, considerable effort is still 

required before all of the components of the ASDI are operating as a fully functioning 

infrastructure. Clarke further states that, ‘parallel developments including the onset of 

new technologies and an emerging ethos of public-private sector partnerships, are 

now causing ANZLIC to review the 1996 model’. Accordingly, the roles of the public 

and private sectors need to be better understood and managed.   

 

5.2.5 PSMA Australia 
 

Public Sector Mapping Agencies Australia Ltd. (PSMA) is a national 

intergovernmental consortium formed in 1993 that comprises all Australian public 

sector mapping agencies of the federal, state and territory level to integrate the best 

available map data, for a national digital map base of Australia. PSMA was formed by 

the mapping agencies to respond to a public tender placed by the Australian Bureau of 

Statistics (ABS) for a complete large-scale digital map base to support the national 

census.  

 

The ABS, established in 1906 shortly after federation, is the central statistical agency 

for the nation. The mission of the ABS is to ‘assist and encourage informed decision 

making, research and discussion within governments and the community’ in its ability 

to provide high quality, objective and responsive national statistical services to both 

the Commonwealth and state and territory governments (Masser 1998b p.61).  PSMA 
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was successful in the development of a nationally consistent, single format, multi-

resolution dataset comprising cadastral and topographic mapping information to 

underpin the 1996 and 2001 national census. 

 

The project's success attracted other users for this unique dataset, which lead to an 

awareness of deficiencies in the existing institutional arrangements for PSMA. 

Consequently, an independent review of the PSMA's organisational and management 

structure was conducted in 1997. The review called for a restructuring of PSMA into a 

Government owned company limited by shares: the joint shareholders being the 9 

state and territory Governments themselves.  In June 2001, PSMA Australia was 

incorporated as a company, a major development in Australia’s SDI. The evolution of 

PSMA as a legal entity was essential if spatial information products derived from all 

member jurisdictions were to become accessible to a wider market (other than the 

ABS). 

 
Figure 5.3 PSMA’s CadLite, Cadastral Parcel Dataset of Australia. 

 

The key product developed by PSMA was a national cadastral map base comprising 

every current land parcel in Australia, in a single format, on a common datum. Coined 

CadLite, the nationally consistent cadastral map base of Australia was released by 

PSMA in 2001. CadLite consists of 10.2 Million polygons representing every land 

parcel in Australia (refer to Figure 5.3). Although other state and territory 
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governments in Australia have provided cadastral data to PSMA to provide national 

coverage, unlike Victoria's cadastral map base, there is no coordinated linkage with 

local government that ensures a synchronised view of the cadastral map base between 

these key participants.  

 

PSMA, in conjunction with other key stakeholders is actively pursuing the creation of 

other national spatial information products derived from the best available data 

including the Geocoded National Address File (GNAF) in partnership with the ABS, 

Australia Post, the Electoral Commissions of Australia and Telstra (the largest 

Australian telecommunications company). PSMA Australia has been collaborating 

with as many as 15 government agencies and organisations over several years to 

develop a methodology to deliver an authoritative G-NAF to Australia (PSMA 2004).   

 

5.2.6 Australian Spatial Information Industry 
 

Australia is now experiencing a strengthening and unification of the spatial 

information industry. Developments nationally saw Senator Nick Minchin release the 

Spatial Information Action Agenda ‘Positioning for Growth’ in Parliament in 

September 2001. The Action Agenda (ISR 2001b) sets out 45 recommendations for 

Government, Industry and Academia to work together in advancing Australia's spatial 

information industry by identifying opportunities for and barriers to growth, and 

development of framework policy to foster an internationally competitive industry. It 

was estimated that for the period 1989-1994 approximately 1 Billion AUD has been 

spent in Australia on investment in spatial information (Nairn 1999 p.2). 

 

The roles of the public and private sectors are changing as governments move away 

from being service providers to providing the policy, framework, coordination and 

facilitation. Governments are increasingly out-sourcing non-core business activities to 

the private sector and community (ANZLIC 1996). This changing role is in-line with 

the federal government National Competition Policy (NCP) of Australia and New 

Zealand that set out to remove government barriers to competition (Southbridge 

1997). The spatial information industry needs to reposition itself to take advantage of 

the new opportunities presented by ASDI development.  
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The Action Agenda is supported by the concurrent release of the Spatial Data Access 

and Pricing policy, which the Commonwealth claims will greatly improve access to 

fundamental spatial data held by government. The policy aims to maximise benefits to 

the community from the Commonwealth’s investment in spatial data and promotion 

of growth of the spatial information industry (ISR 2001a). Key businesses from the 

spatial information sector have united arms to form the Australian Spatial Information 

Business Association (ASIBA). ASIBA is an important early outcome of the Action 

Agenda providing a single point of contact for Government (ISR 2001a). To 

complement ASIBA is the recent collaboration of professional bodies to create the 

Spatial Sciences Institute (SSI). Now both industry and the profession each have a 

single voice to tackle issues and lead the spatial information industry.  

 

5.2.7 Summary of Findings 
 

This section examined SDI activities at the federal level and national coordination 

arrangements in Australia. ANZLIC, the peak body for spatial information, has 

enjoyed notable success in advancing the management of spatial information across 

Australia together with ICSM and PSMA’s integration and distribution of nationally 

consistent spatial datasets on behalf of the states and territories, and the development 

of the ASDI. Australia’s advancement of SDI has received international acclaim and 

has contributed to development and understanding of SDI worldwide.  

 

The case study will now delve further into Australia’s SDI effort to look at 

jurisdictional SDI activities and coordination arrangements in the states of New South 

Wales, Queensland, Western Australia and Victoria. The selected jurisdictions were 

chosen to represent the diversity in population size and density, land area, economy, 

natural resources and industry of Australia.  The case study will observe the profile of 

the jurisdiction, assess SDI development and coordination and will examine the nature 

of collaboration, demonstrating that National SDI extends beyond the federal 

initiative.  
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Sydney 

5.3 New South Wales 
 

New South Wales (NSW) pioneered land 

information systems in Australia. The Land 

Information Centre (LIC) was established in 1947 

and over the next decades, completed the 

extensive task of mapping the entire state of 

NSW. Having outgrown its accommodation in the 

century-old Department of Lands building in 

1976, the LIC, known then as the Central 

Mapping Agency and its 400 staff were relocated 

to Bathurst as part of a Government decentralisation policy. Located approximately 

200 kilometres west from Sydney across the Great Dividing Range, Bathurst 

continues to play a central role in the development of National SDI in Australia.   

 

While organisational change, early advancement and decentralisation have presented 

its challenges, the NSW Government is revolutionising spatial information sector with 

a model of E-Governance in the fields of natural resources information, coordination 

of spatial information for emergency management and a suite of online property and 

planning information systems.  

 

5.3.1 State Profile 
 

NSW is the birthplace of the colonial 

settlement and is now the largest state 

both by population and economic 

activity. Australia’s largest capital 

city is Sydney, which lies on the mid 

eastern coast of the state. The state 

profile of NSW is shown in Table 5.4. The Great Dividing Range spans the entire 

north-south extent of the state delimiting four regions, the eastern seaboard, 

tablelands, western slopes and the western plains that account for two-thirds of the 

state.      

Table 5.4 Profile of New South Wales. 

Land Area 800,640 Km2  
State Population  6.716 Million  
Capital City  Sydney 

Gross State Product  265,966 Million (AUD) 

Proportion of GDP  35.3% 

 (Source: ABS 2003, DFAT 2004a) 
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5.3.2 Assessment of Spatial Information and Activities 
 

NSW was the first Australian state to complete statewide coverage within their Digital 

Cadastral Database (DCDB). The other states with the exception of the territories 

have followed a very similar evolution to varying stages of development. NSW was 

the driving force in meeting the Australian Bureau of Statistics’ (ABS) need for a 

nationally consistent cadastral map of Australia, which saw the birth of PSMA. More 

recent events including the Sydney Olympic Games in 2000, devastating bushfires in 

NSW and the ACT over the past four fire seasons, and new concerns of terrorism and 

community safety have forced governments to address the coordination of spatial 

information in their jurisdictions. NSW had responded by establishing an Emergency 

Information Coordination Unit (EICU) within the Department of Lands. The EICU is 

the first of its kind formally established in Australia.  

 

NSW Digital Cadastral Database (DCDB) 
 

The State’s DCDB is an important component of NSW’ SDI. Completed in 1994, the 

DCDB is continuously updated by the addition of new subdivision plans. The 

database represents the legal cadastre, not the actual land use. This is highlighted by 

corridors for major roads, utilities and railways that are represented by the numerous 

parcels owned by the responsible authorities. In the case of a main freeway, the 

corridor may account for thousands of individual titles crossing hundreds of map 

sheet tiles (DITM 1999).  

 

The DCDB is based on the existing hard copy cadastral maps. A policy of capturing 

the best available data meant that the DCDB is a conglomeration of data that ranges 

from digitised 1:100,000 base maps to accurate survey data collected by bearing and 

distance. While the capture policy was necessary in such a vast state, where 

population density is very low west of the dividing rangelands, the result is a 

graphical best fit of data where accuracy can vary from less than 0.33m to less than 

46.2m from 1:100,000 plans. Data was also obtained from various authorities 

including the Hunter Water Board, Albury Council, and Sydney Water (DITM 1999). 

The accuracy of this data also varied from different capture methods for different 
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purpose (asset management rather than legal cadastral definition). The variation in 

absolute accuracy has implications to users that need to appreciate the capture process 

to ensure that the data is not used for the wrong purposes and appropriate level of 

confidence in the data is maintained.  

 

The graphical representation of the cadastre is useful for many agencies and the 

private sector. However, many public and private authorities still maintain duplicate 

cadastral databases which they captured themselves, or undertake their own updates, 

based upon earlier versions of the State’s DCDB. Sydney Water maintains a full 

duplicate cadastre for asset and facility management in the Sydney Metropolitan area, 

containing the majority of the population. The accuracy of the State’s or Sydney 

Water’s data over the metropolitan area is not defined. Different collection and 

storage techniques, together with different data collected for specific agency business 

processes (i.e. consistency in easement collection) means that to merge the two is very 

problematic, without some loss in data, accuracy or completeness. Both Sydney Water 

and the LIC have discussed the requirements to address the duplication. Cost is a 

prominent obstacle in making the data coincident, when respective agencies business 

needs already being met.   

 

At present the State’s DCDB is polygon based, containing approximately 4.2 Million 

polygons, requiring 4.3Gb of storage that could now easily fit on pocket sized 

personal music devices. The data set is partitioned into map tiles that are generally 

based on the 1:25,000 and 1:50,000 scale map sheets. In urban areas of greater parcel 

density, the tiles are broken down into quadrants that contain approximately 8-10,000 

parcels each (DITM 1999). The proposed data management strategy aims to provide a 

seamless dataset and allow point and line identification. Work is underway by 

consultants ESRI converting both the DCDB and the State’s Digital Topographic 

Database (DTDB) from the tile-based Hewett Packard GenemapTM environment to a 

seamless InformixTM / ESRITM, ESRI ArcIMSTM environment. 

 

The DCDB and DTDB are legacy tile-based systems that require an enormous effort 

to maintain and incorporate updates. Updating hard copy topographic maps usually 

requires a full re-fly of the region and reproduction of the map using photogrammetric 

and cartographic means. In a tile-based system, incrementally updating requires 
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amending each affected tile or map sheet. In the case of a new freeway, updating can 

be an immense undertaking where up to thousands of tiles are affected. Even a new 

subdivision may affect four neighbouring tiles. Incremental update refers to the 

updating of one database from another. Rather than a full replacement of a more up-

to-date database, only the changes made since the previous update period are 

incorporated, thus saving time, effort and resources. Periodical or automated 

incremental update cycles would be the preferred method. However, tile-based 

systems do not lend themselves to incremental updating. Again, the advantage of a 

seamless and open system GIS environment would allow progression towards 

incremental update format files being available to all users of the DCDB.  

 

The DTDB is managed in isolation from the DCDB as part of the State’s topographic 

map production strategy, providing hard copy maps across the State for tourism, 

mapping key localities, areas of interest, communities and for special services 

including mapping for fire and emergency situations. At present there was no 

programme to look at integration of topographic and cadastral themes. However, 

completion of the conversion process is likely to present an opportunity for addressing 

inherent inconsistency between these themes. The isolation of cadastral and 

topographic data is a result of their evolution and support of what was previously 

viewed as discrete activities of title registration and cadastral recording, and statewide 

hard copy map production.  

 

The DCDB is a fundamental part of the SDI for NSW. Many utility and planning 

agencies use the DCDB in planning and mapping of utility assets such as electrical 

cables and drainage lines, land use and zoning, road centerlines and kerbs, local 

government areas, flood prone areas and waterways. Customer centric service 

enhancements being progressed include online access to the DCDB, baseline supply 

and incremental update capabilities and support with regional upgrades. 
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Community Access to Natural Resources Information (CANRI) 
 

In addition to the State’s property-based land information, much environmental data 

resides in many agencies, organisations and community groups. All natural resources 

information in NSW has now been brought together, accessible through the one 

gateway via the Community Access to Natural Resources Information (CANRI) 

program. The CANRI program is an outstanding model for E-Government and 

community participation, where the community is able to make informed decisions 

based on the same information held by the Government. Conversely, having access to 

the best available natural resource information enhances Government’s decision-

making in the area of natural resource management.  

 

The CANRI program provides information products tailored for community-based 

local and regional environmental management in NSW. CANRI is a collaborative 

initiative involving all NSW State agencies with natural resource information 

management within their portfolios, in a jointly commissioned system redefining 

whole-of-government service delivery (Atkinson & van der Vlugt 2001). The NSW 

Government has allocated 4 Million AUD to the four-year program, which began in 

July 2000 with assistance from the Commonwealth Atlas project. CANRI allows 

anyone, from individuals, local community groups to ministerial advisors to access 

the latest spatial data and key natural resource information on topics such as salinity, 

vegetation, wildlife, inland and coastal waters, and pollution, all publicly available via 

the Internet (see http://www.canri.nsw.gov.au) (CANRI 2003).           

 

The CANRI program relies on inter-agency and stakeholder cooperation, and 

maintains several committees and groups working towards building an integrated 

information access framework.  CANRI is built on an open technology framework 

that consists of a suite of applications, catalogues and data repositories that enable 

maps from various websites to be accessed and operate on one system (Atkinson & 

van der Vlugt 2001). The CANRI program addresses six themes: coordination; data; 

systems; quality and standards; products and services; and communications (CANRI 

2003).  The CANRI infrastructure serves more than 150 datasets in situ belonging to 

more than 10 custodian agencies. Social Change Online, a leading web services 
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provider for over 200 organisations globally including Australia’s state and federal 

governments, is currently contracted to supply hosted web mapping services for up to 

130 NSW Local Government Councils, using the CANRI infrastructure (SCO 2004). 

While providing commercial off-the-shelf solutions to SDI, Social Change Online is a 

good example of the role the private sector can fulfil in enabling collaborative SDI 

across government and the community. CANRI itself is recognised worldwide as a 

leading model for SDI development based on a distributed network (ANZLIC 2003b). 

 

Planning Information and Services for NSW (iPLAN) 
 

The iPlan portal is a statewide planning information network that delivers integrated 

computer based, location focused planning information and services accessible to the 

community of NSW (see http://www.iplan.nsw.gov.au). A study commissioned by the 

NSW planning authority projected that providing planning information via the 

Internet could save NSW business more than 20 Million AUD a year (OICT 2004). 

iPlan removes the need to visit each relevant agency individually to access planning 

and zoning information and is set to promote industry and business investment in the 

State.  

 

iPlan is a government initiative contributing to the State’s E-Government services 

objectives. iPlan is coordinated by the Department of Infrastructure, Planning and 

Natural Resources (DIPNR) with funding support provided by the Office of 

Information and Communications Technology connect.nsw program and the NSW 

Treasury. iPlan provides a single point of access for planning information such as 

infrastructure, natural resources, zoning, land use, transport, socio-economic and other 

relevant property information in NSW, integrating information from 28 state agencies 

and 172 councils in NSW. iPlan represents the State Government’s commitment to the 

delivery of government services online to the community of NSW.  

 

The iPlan is underpinned by the same open source web mapping technology as the 

CANRI program and is strongly related in mission terms of public access to all 

planning relevant information. However, a state of the art collaborative data centre 

hosts the iPlan rather than the CANRI distributed network model. The Australian 
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Centre for Advance Computing and Communications (AC3) is a specialist-computing 

centre, established by the NSW State Government in 2000 to provide government, 

commerce and academia with access to specialist computing infrastructure and 

services. AC3 is a private company in which the NSW Government has 57 per cent 

equity, the remainder being held by eight NSW-based Universities. The AC3 data 

centre offers security, redundant power systems, high capacity Internet connectivity 

and system monitoring, reducing in-house technical personnel and specialist 

infrastructure requirements. AC3 hosts web services and computers in a secure data 

centre, 24 hours a day, 7 days week. The site offers the potential to act as a secondary 

data centre for an organisation’s disaster recovery plan (AC3 2004).  

 

5.3.3 Coordination of Spatial Information and Activities   
 

NSW is entering a new era of spatial information management. Paved by the success 

of initiatives such as CANRI and iPlan, the State Government is looking towards 

spatial information coordination for the benefit of emergency management, with 

eventual view of expansion to meet the needs of other sectors and activities of 

government.  

 

The Emergency Information Coordination Unit (EICU) is a new division of the 

Department of Lands, with mandate to focus on the needs of emergency services 

organisations, particularly counter terrorist activities, at both state and federal level. 

The EICU, established by the Director General Lands, ensures that emergency 

management organisations have the best spatial information and related data available 

to deal with multi-agency emergencies. Set up as a counter-terrorist initiative, there is 

much commonality in the spatial information required for managing bushfires, floods, 

earthquakes, storms, and criminal activities (Department of Lands 2004).  

 

The EICU aims to implement and maintain a collaborative data sharing system on 

behalf of emergency management agencies. The unit collects spatial data from a wide 

range of providers including the utilities, local government, natural resources and 

emergency management sectors, and then processes the information into common 

data sets for distribution to emergency services. It also develops standards, 
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applications and new datasets to meet user needs, provides training to users, and 

supports the spatial component for training exercises and live events. The role of the 

unit is to promote the use and application of spatial information and GIS in 

emergency management agencies.  

 

The nature of collaboration and State administrative arrangements in NSW is 

represented in Figure 5.4, which shows an array of State Government departments and 

agencies and the relationship to key strategies and initiatives. The administrative 

arrangements in NSW highlighted a very institutionalised state. Mega-departments 

managed large portfolios that spanned several Ministers. Spatial information and 

activities remain largely silo based. The large population and landmass, means 

departments require many regional service centres, vast service districts and central 

metropolitan bureaus. Liaison amongst departmental divisions is an immense 

undertaking. The ability of departments to collaborate is restricted by their own 

enormity.  Little local government interaction with state government was observed in 

NSW. The role of the private sector was observed to be market based rather than a 

strategic engagement with government.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 5.4 Coordination of Spatial Activities Observed in New South Wales. 
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There still remains a need for robust cross agency coordination of spatial information 

situated within higher or central government, and tying in with the E-Government 

strategy of the State. The role of the private sector in NSW appears to be minor, with 

some conversion and maintenance operations undertaken. The State would benefit 

from a spatial information industry action agenda prepared at a state level.  

 

5.3.4 Summary of Findings 
 

Pioneering development and early adoption has placed NSW as a world leader in their 

knowledge and experience of land information systems. However, with the 

exponential rate of advancement in technology and innovation, legacy systems are 

readily outdated. Late adopters gain the benefit of avoiding the pitfalls experienced by 

the early adopters. The large population base and vast landmass hampers coordination 

of spatial information in NSW, which necessitates agencies to maintain disparate 

services centres. The spatial information and activities of the State are largely silo-

based as a result of the evolution of mega-departments. The advent of new 

government business models in the 1990s lead to further restrictions to the sharing of 

spatial information as departments sought to identify their commercial opportunities 

and community service obligations.  

 

Community and industry focused initiatives such as CANRI and iPlan are changing 

the spatial paradigm in NSW with environmental and planning based approaches to E-

Government. These electronic service delivery initiatives together with the whole-of-

government ICT strategy are redefining governance in the State. At present there is no 

whole-of-government spatial information coordination in the state. CANRI, iPlan and 

the recent establishment of the EICU to advance spatial information coordination for 

emergency management are advancing inter-departmental collaboration. However, 

coordination of spatial activities, outsourcing, access, delivery and doing are the 

responsibility of individual agencies. The potential role of the private sector and the 

local level of government necessitate greater consideration in a State’s strategy for 

spatial information.  
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Brisbane 

5.4 Queensland 
 

Queensland’s use, management and 

coordination of spatial information is 

comprehensive with positive activity in 

developing the State’s SDI. Attention is 

drawn to the Government’s Queensland 

Spatial Information Infrastructure Strategy 

(QSIIS), whose council and committee’s 

are working towards a vision of spatial 

information being accessible and used to 

support business, lifestyle and a sustainable environment across the State (QSIIS 

2004). 

 

More recent State focus has concentrated on progressing ICT as part of a broader 

‘Smart State’ policy. Access Queensland and the delivery mechanism, Smart Service 

Queensland is an initiative to provide the community a single point of entry to all 

government services online. Customers can already access through one-portal, 

services such as motor vehicle and vessel registration renewals, stocked impoundment 

permits (fishing stocked dams), and permits for selected camping grounds. Eventually 

the community will be able to find information about and complete online 

transactions, for a range of government services. Local and federal agencies are also 

involved with a view to integrate services from all three tiers of government from a 

single location (State Government of Queensland 2004c).  

 

The coordination structure of QSIIS and the spatial infrastructure advancements 

within the Department of Natural Resources and Mines (NRM) are important steps in 

advancing the State’s SDI, providing an excellent framework to build upon. However, 

further effort is required on building the relationships between departments, agencies, 

the private sector and particularly local government. Strategic directions must be 

accompanied by goal setting and targeted milestones. For the QSIIS to be effective, 

ownership and control must also be collaborative for collaborative outcomes to be 

achieved.  
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5.4.1 State Profile 
 

Queensland is characterised by a 

densely populated coastal fringe and 

vast arid lands to the west beyond the 

rangelands and spectacular Great 

Barrier Reef system spanning the 

State’s east coast. The State profile in 

terms of land area and population is shown in Table 5.5. Tourism and related sectors 

form one of Queenslands largest industries. In 1999 tourist expenditure in Queensland 

had a higher contribution to the Gross State Product than both mining and agriculture 

(State Government of Queensland 2004a). Queensland is the third most populous state 

and has one of the strongest economies in Australia, with prospering primary 

industries of agriculture, mining and, more recently, tourism (State Government of 

Queensland 2004a). 

 

5.4.2 Assessment of Spatial Information and Activities 
 

Queensland exemplifies a strong model of jurisdictional coordination. The QSIIS 

framework together with an advanced DCDB and forward vision towards E-

Government service delivery, the State is considered a robust example of State SDI. 

Investigations revealed that despite excellent coordination arrangements, much 

duplication of effort, ad hoc purchasing of common datasets, and use of non-current 

spatial information still occurred. The most striking question was why in such a 

progressive state was spatial information still not being managed well across 

government departments and agencies, even across divisions within some 

departments?   

 

NRM is the main stakeholder agency for SDI in the State. NRM is responsible for 

managing the State’s natural resources, land and property management, and mineral 

and petroleum resources. Spatial information is inherent to all aspects of the NRM’s 

business. Previously disparate environmental and natural resource information is 

being brought together in a corporate management system coined the Spatial 

Table 5.5 Profile of Queensland. 

Land Area 1,730,650 Km2  
State Population  3.840 Million  
Capital City Brisbane 

Gross State Product  126,582 Million (AUD) 

Proportion of GDP  16.8% 

(Source: ABS 2003, DFAT 2004a) 
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Information Resource (SIR). SIR will initially enable organisation-wide access online 

and eventually community access and inquiry to over 120 natural resource datasets 

(State Government of Queensland 2004b). Another project is working towards web 

enabling the former Basic Land Information Network (BLIN), an internal land and 

property information inquiry service now known as Smart Map Information Services 

(SMIS). SMIS is set to evolve to a publicly accessible portal for online transactions of 

property information from the current over-the-counter service.    

 

In addition to the QSIIS, other notable collaborative initiatives include the Property 

Location Index – state and local government partnering to reconcile address and 

property information for the State, and the Herbert Resource Information Centre 

(HRIC) that supports the cooperative management of natural resources in the Herbert 

River catchment. More recently government stakeholders of the State Digital Road 

Network (SDRN), one of the most commonly used datasets, have come together to 

develop a whole-of-government licensing agreement to enable multiple agency access 

and use of a State fundamental dataset. Individual licensing arrangements and pricing 

barriers had previously restricted access to the SDRN. The SDRN highlights the 

potential of the QSIIS framework, which is yet to be fully realised.    

 

SmartMap Information Service (SMIS) 
 

Community access to property information has predominantly been via SmartMaps. 

Existing infrastructure, based on the former BLIN, allows over the counter, phone and 

email transactions for the range of property map products that include cadastral 

information, valuations, property sales and survey information. Integration of these 

services to Smart Service Queensland involves more than allowing the financial 

transaction to occur online. The underlying spatial infrastructure needs to support 

web-enabled search, query and retrieve functionality while maintaining data security.  
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Figure 5.5 SmartMap Information Service.  

 

The SMIS project, shown in Figure 5.5 involves development of HTML screens, 

Spatial Vector Graphics (SVG) for the graphic generation, and will be 95 per cent 

Java enabled, with security enhanced through Light Weight Directory Access Protocol 

and WebLogicTM technology. 

 

Property Location Index   
 

The Property Location Index (PLI) project provides a statewide index of property 

street addresses matched to unique cadastral plan identifiers for all properties in 

Queensland (QSIIS Information Office 2003). The project is a partnership 

arrangement involving Local Government Authorities (LGAs) and NRM. The PLI 

was intended to be a single authoritative index for the whole of Queensland, 

maintained and managed on behalf of the State by a Custodian appointed by the 

QSIIC. The authoritative source for Real Property descriptions is the Queensland 

Government and the Department of Natural Resources and Mines administers these 

descriptions. The authoritative sources for street address are the relevant Local 

Authorities. There are 125 of these in Queensland. 

 

The benefits to the Local Authorities from contributing to the PLI include improved 

data quality through the use of validation techniques, free use of the revised dataset 

within the LGA, an annual payment for their contribution and reduced requests for 
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data from government and private organisations. The PLI is established through a 

Data Sharing and Licensing Agreement between each of the local governments and 

the state. Each participating local government receives an upfront fee for the exchange 

of the information and then a proportion of the sales of the combined product. As of 

May 2003, approximately 54 local governments or 43% had signed the formal 

agreement for supply of data. It is expected that up 90 local authorities will eventually 

participate in the data sharing and potential profit sharing arrangements (Barker 

2003).   

 

The data in the PLI has been modelled on Australian Standard AS4212 and will 

contribute to the PSMA’s development of the G-NAF. The first PLI agreements were 

established in 2000 and will expire in September 2003. A major stumbling block to 

date with the PLI has been the failure to gain the support of the major local authorities 

in south-east Queensland. These local authorities comprise the major population base 

of the state and have invested considerable resources in developing and maintaining 

their own spatial information and systems. 

 

Herbert Resource Information Centre  
 

The Herbert Resource Information Centre (HRIC) is a best practice Joint Venture GIS 

facility that supports the management of natural resources in the Herbert River 

catchment by providing and allowing access to spatial information, GIS tools and 

expertise (HRIC 2003). The HRIC developed from the Herbert River Mapping 

Project, which started in 1994. It was formed to facilitate the collection and sharing of 

data between eleven agencies from industry, community and the three tiers of 

government (local, state and federal) (Walker et al. 1999). It currently involves six 

Joint Venture Partners from three tiers of government, industry and primary producers 

to facilitate a common spatial view of the catchment and to enable synergistic 

planning amongst partners and the community (Walker et al. 1999).  

 

The HRIC’s vision is to disseminate spatial information within a collaborative 

framework to the advantage of all interested in the ecologically sustainable 

development of the Herbert River Catchment. Whilst the HRIC does not resource data 
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capture and maintenance directly, it acts as a project manager to coordinate these 

activities. Through the centre’s activities it aims to provide leadership and high level 

technical advice to assist all the Joint Venture Partners and improve communication 

and collaboration with the wider community (see http://www.hric.org.au). The HRIC 

is funded through annual cash and in-kind contributions from the Joint Venture 

Partners and other project funding acquired during its operation. 

 

5.4.3 Coordination of Spatial Information and Activities  
 

The QSIIS is driving development of the State’s spatial information infrastructure. 

QSIIS comprises the Queensland Spatial Information Infrastructure Council (QSIIC), 

an Executive Committee of QSIIC, and several standing committees and working 

groups chaired by QSIIC members as shown in Figure 5.6.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 Figure 5.6 QSIIS Organisational Structure (QSIIS 2004).  

 

QSIIC sets the direction and provides coordination for the strategy. QSIIS is a 

collaborative initiative between the State Government, the Local Government 
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Association of Queensland (LGAQ) and the private sector through the Australian 

Spatial Information Business Association (ASIBA). QSIIS also maintains a strong 

linkage to the national spatial information council ANZLIC (QSIIS 2004). 
 

 

The QSIIS Information Office provides support to the QSIIS. The Information Office 

is a business unit within the Office of Economic and Statistical Research (OESR), an 

arm of Queensland Treasury. OESR is responsible for providing policies and 

guidelines for access to and use of information, including spatial information, to 

support business activities of government, industry and the community. The QSIIS 

Information Office is operated on behalf of the QSIIC and takes on the role of 

implementing QSIIC policy with particular emphasis of cross-agency and -sector 

integration. Operational support comes from the QSIIC Executive who handle 

activities between QSIIC meetings and manage projects that cross the responsibilities 

of standing committees. A QSIIC Secretariat, located in NRM, provides dedicated 

resources for the daily operation of QSIIC. The current work program of QSIIS 

comprises (QSIIS 2004): 

• Striking a common user license for the State Digital Road Network (SDRN),   

• An investigation of government use and management of spatial imagery,   

• Development of the Information Queensland portal to deliver a variety of the 

State’s physical, environmental, economic and social information,   

• A review of QSIIS business environment including governance, pricing and 

access arrangements, and  

• Continuation of property addressing initiatives rural addressing project and 

Property Location Index together with local government.    

 

In Queensland, NRM plays a central role in the management of the State’s SDI. A 

close relationship exists between NRM and QSIIS. The QSIIC secretariat is located 

within NRM offices, and situated alongside NRM’s strategic policy function for 

spatial information. The chair of QSIIC has up to this point in time been provided by 

NRM. NRM is a large user and provider of spatial information with much of the 

State’s spatial information assets managed by NRM and would be expected to be an 

important contributor to QSIIS. However, other government agencies perceive QSIIS 

to be far too aligned with NRM. The QSIIS Information Office helps balance these 
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tensions and interests, acting as an arm of QSIIS in higher level and central 

government. The QSIIS Information Office is well positioned to encourage whole-of-

government participation.  

 

State Digital Road Network (SDRN) 
 

The potential of the QSIIC is highlighted by the development of a common SDRN 

License Agreement. Road network datasets are one of the most fundamental spatial 

information assets to a State, with the majority of government agencies using the road 

network directly or to underpin their business information. Until the common license 

agreement was established, it was the responsibility of each individual agency or 

business to acquire the SDRN. The SDRN is used extensively in the areas of traffic 

management, transportation, emergency management for dispatch routing, 

environmental protection and management, planning and demographic trend 

modelling (QSIIS 2003).  

 

The SDRN comprises several primary and secondary elements of spatial information. 

Primary information includes DCDB road parcels and casements, road centrelines, 

street/road names, public roads and some private roads, address ranges, rural 

addresses where available, suburb and district boundaries. Secondary information 

gives context and is not part of the maintenance program; it includes, railways, 

drainage, coastline and towns that are updated when required (QSIIS 2003).   

 

The SDRN is managed by the private organisation MapInfo who maintains 

intellectual property rights over the spatial information, while updating and 

distributing the SDRN on behalf of the State. The SDRN License Agreement is 

sponsored by Queensland Main Roads and facilitated by the QSIIS Information 

Office. Rather than each agency striking and funding user agreements with MapInfo, 

a common whole-of-government agreement was developed with the assistance of the 

QSIIS Information Office and a Value Added Reseller (VAR) license model. The 

whole-of-government agreement allows the SDRN to be used in daily business of 

government agencies, and for products derived (value-added) from the SDRN to be 

freely shared across all participating government agencies. The agreement also allows 
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for SDRN information to be displayed online. The key benefits of the agreement are 

the realisation of economies of scale through whole-of-government purchasing, and 

encouraging widespread use of the most up-to-date copy of the State’s road 

information (QSIIS 2003). The agreement embodies the QSIIS vision of easy access 

to relevant and reliable integrated information for the State, which could not have 

been realised without such a spatial information infrastructure coordination body to 

bring disparate parties together.   

 

Access Queensland 
 

Information management in Queensland is being guided by an array of E-Government 

services and whole-of-government ICT strategies under the Department of Public 

Works with responsibility shared across several departments. Access Queensland is an 

initiative to integrate all online government services and deliver them through Smart 

Service Queensland, a single point of entry for all service customers. The delivery 

infrastructure has been tendered to the private sector to allow integrated services to be 

delivered by phone, Internet and customer service counters across the State 

‘anywhere, anytime’ (State Government of Queensland 2004b). Agencies are actively 

preparing up to 400 services, including access to over 140 government licenses for 

delivery through Smart Service Queensland (State Government of Queensland 

2004b). This follows an increase in the uptake by agencies of web-based 

communication to provide information to key client groups and to the general public.  

 

Instrumental in progressing ICT in the State is a set of information standards that 

assist Government agencies by defining and promoting best practice in the 

acquisition, development, management, support and use of information systems and 

technology infrastructure. The information standards are the key deliverables of the 

Government Information Architecture that aims to promote the interoperability of 

communication and information systems and the sharing of information resources 

across agencies, providing a guiding framework for IT policy development. The 

standards are the basis for achieving improved consistency and operations across 

government and are the local implementation of National standards and Federal 

legislation. Spatial information is not explicitly defined by the standards. However, 
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the guiding principles of information management are clearly relevant with standards 

for metadata, pricing and access, and information privacy. 

 

The Information Standards apply to all Queensland government agencies, under the 

authority of the Financial Management Standard 1997 and Financial Administration 

and Audit Act 1977, which prescribe for strategic planning of information systems 

(State Government of Queensland 2000 p.6). Of most relevance in terms of SDI is the 

Cabinet endorsed Information Standard 33: Information Access and Pricing (IS 33) 

(State Government of Queensland 2000). IS 33 recognises that government 

information is a strategic resource that must be managed to provide for the differing 

needs of government, business and the community at large. Queensland agencies 

adhere to IS 33 through their information management practices and policies. 

However, many agencies do not deem spatial information under the guise of the 

standard, developing separate policies for management of their spatial information 

resources.    

 

IS 33 states that Government Information must be made ‘accessible, directly or 

indirectly, to the citizens of Queensland and those doing business in Queensland at no 

more than the cost of provision and in a manner which provides reasonable access to 

the community’ (State Government of Queensland 2000 p.2). The standard 

acknowledges that agencies within the Queensland Government are a single entity 

under law, and that Government Information should be accessible between agencies at 

no charge to the accessing agency, or at least no more than the cost of provision. The 

principles of IS 33 which are to be considered mandatory prescribe that licensing 

should not unnecessarily inhibit the use of information by citizens and ‘strongly 

encourages the creation of inter-agency information sets’ to promote sharing, improve 

efficiencies and reduce overall costs (State Government of Queensland 2000 p.4).  

 

The QSIIS Information Office is the crucial link for the State’s ICT strategy and 

information standards to the management of spatial information in Queensland. The 

private sector is encouraged to develop information products and services by 

enhancing Government Information, or value-adding existing information to satisfy 

market demands rather than fulfil Government’s service delivery responsibilities. In 

terms of spatial information, the private sector can provide the most up-to-date 
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information products and functionality that cannot be achieved within government. 

Another key priority for Government ICT is leveraging private and public sector 

investment to achieve rapid development of the State's telecommunications 

infrastructure. It is certain that spatial information will play a key role in the 

Queensland ICT strategy with many government websites already displaying vast 

amounts of spatial information online and QSIIS plans for a state-based spatial data 

directory.  

 

The relationship between agencies and the coordination of spatial information and 

activities in Queensland is shown in Figure 5.7. The high-level and whole-of-

government Access Queensland initiative is the peak E-Government strategy in the 

State. The QSIIS with broad cross-agency membership has strong support from NRM 

and the QSIIS Information Office within Queensland Treasury. In addition to state 

departments and agencies, membership of QSIIC includes industry and local 

government representatives through ASIBA and the LGAQ.  
 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

Figure 5.7 Coordination of Spatial Activities Observed in Queensland. 
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Although the coordination arrangements for spatial information are well structured, 

the on-the-ground situation uncovered much duplication of effort and expense, ad hoc 

purchasing of common datasets, and use of non-current spatial information still 

occurring. These issues pointed to inadequate access and pricing arrangements and the 

need for a more effective governance model. 

 

5.4.4 Summary of Findings 
 

Queensland is a leading state for spatial information coordination and management. 

The QSIIS framework has operated for well over 10 years, successfully promoting the 

use and benefit of spatial information across government and the private sector to 

support the State’s economic, social and environmental interests. The PLI initiative 

that is contributing to the development of a national address file highlights the need 

for a state-based coordination agency to bring together stakeholders from local to 

national levels. A new government vision for electronic service delivery Access 

Queensland, which calls for all government services to be available online via a single 

portal will impact the State’s management of spatial information that underpins these 

services. Whole-of-government information standards are already in place. However, 

spatial information is still largely treated differently than other forms of public 

information.  

 

Throughout its evolution, QSIIS has benefited from the strong support of NRM. 

However, the governance of QSIIS must reflect the collaborative nature of its 

mandate, allowing member agencies to have equal influence in setting the work 

program and achieving QSIIS goals. The QSIIS Information Office within 

Queensland Treasury is well positioned to encourage cross-agency participation as 

demonstrated by the success of the common SDRN license agreement for government 

users of road network information. An effective QSIIS requires strong leadership and 

a governance model with a firm base in high-level, central government. The goals of 

QSIIS should link to the broader government ICT strategy. Further effort is required 

to develop the relationships between departments and agencies, with the local level of 

government, and in fostering the private sector.  
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Perth 

5.5 Western Australia 
 

The most successful model for jurisdictional 

collaboration and spatial information 

coordination lies in Western Australia. The 

Western Australia Land Information System 

(WALIS) is a show case model for 

outstanding inter-agency and cross sector 

collaboration to develop State spatial 

information infrastructure. Although member 

agencies do not always come to agreement, 

the WALIS framework enables open 

communication between government 

agencies and industry, the key being broad awareness of spatial activities occurring in 

the State. This allows recognition of common interests, striking of joint projects, 

reduction of duplication of effort and greater awareness of the potential of spatial 

information to other sectors and disciplines.   

 

The work of the Department of Land Information (DLI) has been instrumental in 

supporting WALIS. The WALIS secretariat is located in the DLI building and support 

staff are employees of DLI. The executive director of DLI chairs the central WALIS 

committee. With the majority of the State’s fundamental spatial datasets managed by 

DLI, there is a natural synergy between WALIS and DLI. However, WALIS also 

recognises fundamental spatial information vested with other agencies and industries 

such as planning information, geology, mining and extractive industries, 

environmental themes and agriculture information.   

 

Western Australia provides an interesting example of how the largest Australian State, 

with moderate population base, manages its investment in spatial information. The 

State’s limited resources means key stakeholder agencies need to collaborate 

effectively to ensure public spending meets the business needs of each agency.   
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5.5.1 State Profile 
 

Western Australia, Australia’s largest 

State is approximately equivalent to 

the size of Western Europe (DFAT 

2004b). However, the population of 

Western Australia is largely 

concentrated to the south-western 

coast in and around the capital city Perth. The profile of the State in terms of 

population and landmass is shown in Table 5.6. Western Australia is characterised by 

vast remote regions to the north and interior, extensive inland mineral reserves, a 

prosperous mineral and petroleum reserves on the north-west shelf and a large 

agricultural and pastoral belt in the southern districts of the State. The State is one of 

the most productive and diversified mineral and petroleum regions in the world. 

Western Australia contributes greatly to the resources industry in Australia and 

broader Asia-Pacific region with production exceeding 27 Billion AUD in 2003 or 

approximately 40 per cent of Australia's total output of minerals and petroleum 

(DOIR 2004b). 

 

5.5.2 Assessment of Spatial Information and Activities 
 

The Western Australian Department of Land Information (DLI) provides and 

maintains the State’s land and property information, a secure land titles system and 

land valuation services. Although DLI is not the only agency dealing with spatial 

information, DLI does play a central role in the management and development of 

much of the State’s spatial information assets. The core business of DLI is land and 

property information. DLI is in the process of developing a common platform to 

provide increased access to government land and property information and is 

investigating ways to partner with sections of industry and government to provide 

better quality and more accessible land and property information (DLI 2003a). 

 

Notable activity in other areas of government includes: advances in spatial tools for 

agriculture, the extensive minerals and energy resources available online, and the 

Table 5.6 Profile of Western Australia.  
Land Area 2,529,880 Km2  
State Population  1.969 Million  
Capital City Perth 

Gross State Product  82,405 Million (AUD) 

Proportion of GDP  10.9% 

(Source: ABS 2003, DFAT 2004a) 
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broader E-Government directives of the State. Progress in Western Australia is 

marked by a ‘no fuss’ attitude and awareness of the need for an integrated approach.  

 

Statutory Authority 
 

DLI with Cabinet support is moving towards establishing a statutory authority for 

land registration, land information, and property valuation functions and services in 

the State (DLI 2003a). The statutory authority, which is the first of its kind in 

Australia to manage state land and property information, will have commercial 

powers enabling the body to generate revenue from services provided. The new body 

will become self-funding. Revenue will be reinvested into customer service, in 

particular new online services that will ensure Western Australia remains a world 

leader in land information technology and providing a greater return on the State’s 

land information asset (DLI 2004b). Not all statutory authorities have commercial 

powers or functions, and some do not need to fully recover costs of service provision, 

with funding secured from State consolidated revenue. Strict government principles 

guide the commercial powers of statutory authorities and their levels of independence 

and accountability. Prime examples of existing bodies in the State include the Water 

Corporation and Western Power, which are fully government owned business 

enterprises.  

 

From the 2002 Cabinet decision, the new statutory authority will be required to 

continue providing core government services in land titling, land information and 

property valuation. The body will also manage and drive the commercial development 

of the State’s land and property information datasets to generate a fair return on this 

investment; work with other agencies to improve access to its land and property 

information, and deliver a whole-of-government platform to improve access to land 

information for the benefit of the government, industry and the community (DLI 

2003b). Important to these steps is Government recognising the commercial and 

business components of current government business and those functions and services 

that are a community service obligation.  
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SmartPlan 
 

SmartPlan is an umbrella title for a suite of property information applications 

including spatial and tenure information held and maintained by DLI. SmartPlan is 

geared to streamline DLI’s business processes and remove the need for in-house 

analogue map production and maintenance in DLI (WALIS 2003). Through 

SmartPlan, customers can obtain cadastral information in hard or soft copy formats. 

SmartPlan brings together previously disparate spatial information and datasets 

including geographic names, central map agency and survey index plans, and geodetic 

survey information enabling local access over Intranet and eventually Internet. The 

public benefit includes improved timeframes for spatial data lodgement, ability to 

obtain user tailored hard copy maps and the availability of spatial information in a 

greater range of proprietary formats for wider dissemination.  

 

Shared Land Information Platform (SLIP) 
 

Central to the future direction of the State’s spatial information strategy is a Shared 

Land Information Platform (SLIP). Driven by DLI, the land information platform is 

geared towards a whole of government model in a shared scenario where the State’s 

spatial information infrastructure needs are met by the new statutory authority and 

shared access across all government agencies, improving access and services to 

industry and the community.  

 

In the first phase of SLIP four key focus areas will be progressed, they include; 

streamlining the land development process; enhancing the current register of interests 

on land; providing a single point of access to a range of information to facilitate 

emergency management and recovery situations; and increasing awareness and 

decision-making in respect to the management of the State’s natural resources (DLI 

2004a). SLIP is set to reduce the need to replicate information across agencies and to 

also simplify the need for data to be manipulated into different formats for use by 

these agencies, greatly reducing duplication of spatial information and effort.  
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The SLIP initiative is expected to provide strategic benefit and efficiencies across the 

whole of government. The goal of DLI is to work collaboratively with other agencies, 

whilst custodianship of their spatial information remains with the respective agencies 

(DLI 2003c). If agencies were to independently develop their own systems, there 

would be significant duplication of effort, resources, and infrastructure resulting in a 

fragmented agency-oriented approach to service delivery. SLIP provides shared 

enabling architecture, software, hardware and support services to allow the 

development and management of a cross-government and citizen-centric approach to 

the delivery of land information (DLI 2004a). This approach is in line with the State’s 

E-Government agenda and contributes to achieving sustainable development 

objectives.  

 

Agricultural and Pastoral Spatial Information 
 

The Department of Agriculture in Western Australia provides leadership and strategic 

services in partnership with industry and rural communities to maximise the 

agricultural industry’s contribution to the State’s sustainable development (WALIS 

2003). As part of the National Land Water Resources Audit activities undertaken 

across Australia, the Department of Agriculture and Department of Conservation and 

Land Management developed an array of spatial information products and resources 

at a range of map scales consistent with national standards (WALIS 2003).  

 

Highlighting the Department of Agriculture’s work is the progress of web-enabled 

GIS technologies to meet the needs of the agricultural industry. The Client and 

Resource Information System (CRIS) is supported by Intergraph’s Geomedia 

Webmap ProfessionalTM to web enable the various spatial databases managed by the 

Department. Although the project is still under development, all interfaces are up and 

running and providing access to the agricultural spatial information assets of the State, 

and already proving to be a valuable tool to farmers, pastoralists and related 

industries. The Departments approach has been client based and user need orientated 

rather than a technology first development. The  CRIS offers a range of client inquiry 

services including: 

• Feed-on-Offer interface – a pasture condition management tool; 
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• Client / Property interface – cadastral information including property manager 

identification; 

• Weed Watcher – an online spatial weed sighting notification service; 

• NDVI interface – raster NDVI (vegetation information from satellite based remote 

sensing) with property information; 

• Rangelands – allows pastoral property boundaries and infrastructure inquiry; 

• Locust Outbreak interface – a management tool for a specific outbreak 

occurrence; 

• Field Inspection – reporting service of field inspections for various species. 

 

Challenges faced now include maximising information able to be accessed, yet 

allowing for the limited computing resources available to land managers in remote 

locations. CRIS is an excellent example of using spatial information infrastructure to 

the best of ability and resources to assist industry and state development, particularly 

in an industry where the knowledge and skill base is not greatly GIS skilled. CRIS is 

now well positioned for future national roll out.    

 

Minerals and Energy and Geological Survey Information 
 

Natural resource and extractive industries are the greatest contributors to the Western 

Australian economy. Hosting more than 250 mines and 35 petroleum operations, the 

State is the powerhouse of the resources industry in Australia and for the Asia-Pacific 

region as a whole with minerals and petroleum production exceeding 27 Billion AUD 

in 2003 (DOIR 2004b). With this in mind, the geological and related themes of spatial 

information that underpin the activities of these industries needs to be managed 

appropriately to meet the needs of government and industry. The Geological Survey 

of Western Australia, a division of the Department of Industry and Resources fulfils 

this task. Since the 1880s, Geological Survey has gathered, synthesised and published 

information on the State’s geology and mineral and petroleum resources (DOIR 

2004a).   

 

Geological Survey provides five online interactive map viewers to geological 

information and distributes a vast range of spatial information including GIS products, 



5 FEDERAL AND STATE CASE STUDY: AUSTRALIA 
 

136 

catalogues and hard and soft copy maps. The five geological databases accessible 

online are (DOIR 2004a); 

• GeoVIEW – allows users to browse geoscience datasets in an interactive GIS 

environment. 

• MINEDEX – is a continuously updated textual database of mines and mineral 

deposits. 

• WAMEX – is a mineral exploration data index, recording the mineral exploration 

data submitted by private companies. 

• WAPIMS – is a petroleum exploration data system, allowing inquiry of data on 

wells, geophysical surveys, and related reports submitted to the government. 

• MAGIX – is the minerals and petroleum resources airborne geophysics 

information exchange, a GIS based register and record of airborne geophysical 

surveys reported to the government. 

 

Remarkably mineral and energy related spatial information is viewed differently than 

most other forms of spatial information managed by state government agencies. 

Geological spatial information is the ‘business card’ for investment and exploration in 

the State. Rather than rigorous policies for pricing, access, security and privacy 

controlling the access and distribution of information, and ethos of open access 

permeates the sector. Added benefits of open access to geological information and 

incorporation of private industry spatial information is a greater knowledge of the 

State’s natural resources, particularly in remote regions improving environmental 

management, emergency management and hazard mitigation.  

 

Information Management and E-Government 
  

The E-Government strategy for the Western Australian Public Service was released in 

August 2004 (Office of E-Government 2004). The government is working towards an 

integrated approach to online service delivery and has actioned several task forces to 

progress a model of joined-up government. The Machinery of Government Taskforce 

has made a series of fundamental recommendations to change the way in which the 

public sector is organised and to achieve much more with the resources available. A 

Functional Review and Implementation Team has been instrumental in merging many 
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government agencies and establishing Shared Services Centres enabling a consistent 

approach to service delivery. The Western Australian Government recognises the 

potential of ICT as a vital tool for redefining the way in which agencies work together 

and deliver improved services to the public (Office of E-Government 2004).  

 

Projects involving land and property information feature prominently in the State’s 

integrated E-Government strategy, demonstrating spatial activities can be considered 

in much the same context as information management. Highlighted in the strategy is 

SLIP, representing a single web based access platform to the State’s land and property 

spatial information assets across government. Another initiative, a partnership 

between DLI, Office of State Revenue and the Water Corporation will enable 

conveyancers in the State to conduct business in an online environment. Accuracy of 

information will be enhanced as manual tasks are reduced, enquiries are processed 

efficiently and the need for communication through postal services eliminated.   

 

Western Australian’s have an increasing expectation that government will deliver 

quality services and more so that they will be available online 24 hours a day, 7 days a 

week. The challenge for government is for the public sector to re-engineer not only 

the service delivery activities, but also how the machinery of government will operate 

in an E-Government environment (Office of E-Government 2004).  
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5.5.3 Coordination of Spatial Information and Activities  
 

Cross agency coordination of spatial information and activities in Western Australia is 

the mandate of the highly successful WALIS. WALIS is based on a partnership of 27 

State Government agencies, Local Government authorities and an increasing number 

of private sector organisations committed to improving the management and use of 

the State’s land and spatial information. WALIS provides the enabling framework for 

coordination of the State’s spatial information, establishing policies and standards to 

ensure the effective management of the State’s vast collective resource (WALIS 

2003).  

 

The structure of WALIS is based on three committees, the WALIS Executive Policy 

Committee (EPC), the WALIS Advisory Committee and the WALIS Council. The 

EPC is responsible for WALIS and reports to the Minister for Planning and 

Infrastructure. The members of EPC are the chief executive officers of all WALIS 

state government agencies, a representative of the Western Australian Municipal 

Association and the Chairman of the WALIS Advisory committee. A smaller EPC 

Management Group has EPC mandate for specific management of WALIS (WALIS 

2003). The WALIS Advisory Committee represents business, education, local 

government and the community and provides high-level strategic advice to EPC and 

Council. The WALIS Council provides the focus for the coordination and 

management of spatial information with a special focus on improving data 

accessibility. The members are from WALIS agencies, the Advisory Committee and 

the Western Australian Municipal Association (WALIS 2003).  

 

Unique to WALIS is the recognition of fundamental spatial information for each 

member agency, as opposed to the most commonly used information in the State. The 

distinction is that each agency will use or produce spatial information that is 

fundamental to their business activities, which may or may not be the same priority as 

another agency. Under the WALIS pricing policy, WALIS members can obtain data 

(from member custodians) at cost of extraction and distribution. Non-members can be 

charged full commercial rates, which are usually cost of extraction and distribution, 

and an allowance for data capture and maintenance. An outcome of an October 2001 
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WALIS planning session was the development of seven guiding principles for 

member agencies to aspire including (WALIS 2003): 

• Improved provision of information to support emergency and incident 

management; 

• Coordinated access to natural resource information for sustainable land use and 

development; 

• The establishment of a common register to provide access to all interests affecting 

the use or enjoyment of land; 

• Increased awareness of the availability of spatial information and potential uses; 

• Strengthened and expanded partnerships within the WALIS community; 

• The adoption of spatial information architecture to facilitate interoperability; 

• Establish an efficient state-wide land development strategy to process related 

cadastral information within the private sector; 

 

WALIS is attributed with success in the development of world leading Land 

Information Systems, improvements to inter-agency information flows, and resolving 

many aspects of spatial information management including custodianship, pricing, 

marketing, metadata and licensing (Bourke & Piesse 2004). The State Land 

Information Capture Program (SLICP) highlights the success of WALIS. The 

program is produced with input from all WALIS stakeholder agencies, other State 

government agencies and local councils in Western Australia. The purpose of the 

SLICP is to identify agency’s spatial information capture or acquisition programs 

including digital spatial data, aerial photography, satellite imagery and topographic 

map production. The program coordinates these capture activities of WALIS agencies 

by prioritising agency requirements and determining areas of greatest whole of 

government need at a time where the cost of aerial and satellite imagery is at a 

premium, and simply out of the reach of smaller agencies and councils. The program 

has resulted in enormous cost reductions through the elimination of duplicate data 

acquisition programs and enhanced the availability of the most up-to-date spatial 

information in the areas of highest priority.  
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Figure 5.8 Nature of Coordination Observed in Western Australia. 

  

The nature of collaboration and State administrative arrangements observed in 

Western Australia is depicted in Figure 5.8. In Western Australia, DLI plays a 

principal role in managing the State’s SDI. While DLI is the defined agency for land 

information in the State, other central and line agencies of government manage vast 

amounts of spatial information and advanced GIS technology to deliver a range of 

services online. Investigation revealed minimal interaction occurred between state 

agencies and local governments other than municipal association representation on 

WALIS committees. The private sector is involved with several service contracts with 

state government in the delivery of IT and spatial expertise and services. The 

involvement of private sector beyond this service role was limited, despite good 

communication on WALIS and via the annual WALIS forum.  

 

A common need to manage the State’s spatial information assets was recognised as 

early as the 1970s (Bourke & Piesse 2004). The WALIS framework evolved largely 

from DLI’s effort and initiative together with other government agencies. Currently, 
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twenty-five state government agencies perceive value in being members of WALIS 

and the voices of local government and industry are being heard. However, few of the 

envisaged cross-government improvements and efficiencies have been achieved since 

the inception of WALIS in 1980 (Bourke & Piesse 2004). A natural synergy exists 

between WALIS and DLI. The WALIS executive and secretariat functions are 

performed from the DLI offices and the chair of the WALIS EPC is the executive 

director of DLI. However, this synergy is disadvantageous from the point of view of 

other WALIS member agencies. 

 

5.5.4 Summary of Findings 
 

Western Australia is an excellent example of communication and spatial information 

coordination. The broad membership and success of WALIS demonstrates a good 

operational framework and exemplar model for SDI development. Notably, WALIS 

recognises a breadth of fundamental spatial information managed by various agencies. 

Under WALIS access and pricing arrangements, WALIS members appear to be 

getting appropriate access to the spatial information they require. Pricing policy does 

not appear to be a barrier. Thus, discussion amongst WALIS member agencies 

concerned more the quality of spatial data, format, completeness, and how up-to-date 

the data is. The added benefit of the open communication is peripheral awareness of 

each other’s business and business needs for spatial information.  

 

Sectors of excellence include the mineral resources and agricultural activities in the 

State. Geological Survey of Western Australia with its ethos of free and open access 

distributes a vast amount of spatial information about the State’s geology and mineral 

and petroleum assets, fostering new investment in an industry producing nearly 30 

Billion AUD annually. The Department of Agriculture has developed advanced 

spatial systems with an Industry and user needs ethos, overcoming challenges of 

technology and capacity. DLI is a strategic department to the State and is central to 

providing land and property information, a secure land titles system and land 

valuation services to Western Australia. As DLI progresses towards becoming a 

statutory authority, the relationship with WALIS is evolving. For WALIS to remain 
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effective, it must reposition itself in higher level or central government and connect to 

the State’s broader E-Government strategy.  
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Melbourne 

5.6 Victoria 
 

Through initiatives such as the Victorian Spatial 

Information Strategy (VSIS) and the Land Exchange, 

Victoria is driving the development of SDI within the 

State. The Department of Sustainability and Environment 

(DSE) is actively participating in national agencies and 

councils including PSMA, ICSM and ANZLIC, with 

Victoria contributing greatly to the development of SDI 

nationally.  

 

The State is moving towards a new era of E-Government service delivery. The State’s 

collection of nearly 5 Million paper titles and other related property records have been 

converted to electronic format and are now readily accessible online. The Land 

Exchange is set to be the gateway to Victoria’s 28 Billion AUD-a-year property 

industry facilitated by the well-established portal for the State’s land and property 

information the Land Channel. The Victorian Property Information Project (PIP), that 

set out to reconcile property information at the state and local government levels is 

recognised as world best practice for information sharing. Other Australian States 

looking at implementing similar PIP relationships with their local governments.  

 

Victoria is leading in many areas of spatial information management, particularly in 

the management of land and property dealings. However, there is still a need for 

cross-agency coordination of spatial information and activities in the State. The 

Victorian whole-of-government ICT strategy and recent appointment of a Chief 

Information Officer (CIO) at high-level government is already realising benefits to the 

State in cross-agency management and spending on ICT infrastructure. Similar 

provisions are required for the management of spatial information and activities in the 

State. Proposals for a Geospatial Emergency Information Network and the 

establishment of a Spatial Information Council look set to achieve the required 

coordination for State SDI.   
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5.6.1 State Profile 
 

Victoria is the smaller of the mainland 

states, rich in pastoral and agricultural 

industries, manufacturing, fishing, 

and oil and natural gas reserves in the 

south-western on- and off-shore 

regions producing 3 Billion AUD per 

annum for the economy (DPI 2004). The profile of the State in terms of population 

and landmass is shown in Table 5.7. The capital city Melbourne is Australia’s second 

largest and is a strong economic centre for international business and trade in the 

region. 

 

5.6.2 Assessment of Spatial Information and Activities 
 

Land Victoria is Victoria’s land administration agency. Land Victoria is a division of 

DSE (formerly the Department of Natural Resources and Environment). Spatial 

Information Infrastructure (formerly a division of Land Victoria) provides and 

manages Victoria’s core spatial information infrastructure assets and also manages 

DSE’s corporate spatial information resources including the Corporate Geospatial 

Data Library (CGDL) with DSE’s Geographic Information Unit. DSE is responsible 

for balancing the development and protection of Victoria’s natural and cultural 

resource base. Its role includes resource and industry development, land identification 

and administration, and the protection, conservation and management of Victoria’s 

natural environment.  

 

Development of SDI in Victoria is being progressed by DSE and Spatial Information 

Infrastructure’s development of the Victorian Spatial Information Strategy 2004-2007. 

However, many other agencies and departments in the State also use and produce a 

vast amount of spatial information to perform their everyday business processes. Key 

spatial information infrastructure progressed by DSE include the PIP, Victorian 

Online Titles System (VOTS), Land Exchange, GPSNet and Land Channel. SII is 

Table 5.7 Profile of Victoria.  
Land Area 227,420 Km2  
State Population  4.948 Million  
Capital City  Melbourne 

Gross State Product  192,407 Million (AUD) 

Proportion of GDP  25.5% 

(Source: ABS 2003, DFAT 2004a) 
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responsible for the Vicmap suite of statewide fundamental dataset products that 

comprise (Thompson et al. 2003): 
 
• Vicmap Control and Position – control and positioning services based on 

Victoria’s extensive survey ground mark network, and on GPSnet; 

• Vicmap Property – spatial and aspatial information for Victoria’s 2.7 Million 

properties and 2.5 million land parcels; 

• Vicmap Address – property addresses for Victoria’s 2.7 Million properties; 

• Vicmap Administrative – state, local government, electoral, locality, postcode, and 

parish/county boundaries and geographic names; 

• Vicmap Transport – transportation networks, including all roads trafficable by 

four-wheeled vehicles, and rail and tram networks; 

• Vicmap Elevation and Bathymetry – those elements required for the description of 

height including spot heights, contours, and digital elevation models; 

• Vicmap Hydrography – all surface water features; 

• Vicmap Imagery – satellite imagery and a range of aerial photography. 

 

Maintenance for Vicmap Property and Vicmap Transport, and several other Vicmap 

spatial elements are outsourced to the private sector who undertake data management 

and maintenance, data update and distribution to key users and stakeholders 

throughout the State on behalf of SII. Many of the Vicmap products can be viewed 

and most are available for online purchase through the Land Channel portal (refer 

http://www.land.vic.gov.au)    

 

Property Information Project (PIP) 
 

The Property Information Project (PIP) is a highly regarded partnership between the 

Victorian State Government through Land Victoria and the State’s 78 Local 

Governments. Prior to the PIP initiative, Local Government was treated identically to 

any other prospective user or licensee, resulting in approximately one-third not 

utilising the State cadastral map. Land Victoria proposed funding an initiative to 

match or reconcile each Council’s rating database with the cadastral map base, 

creating a State property layer to overcome statewide inconsistencies and duplication 

of property information. The partnership arrangement offered each Council free use of 
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the cadastral map base and periodical supply of fully maintained updates. In return, 

Council’s agreed to adopt the State cadastral map base Vicmap PropertyTM; allow key 

property information owned by the Council to be fed into Vicmap; and advise Land 

Victoria of all proposed plans of subdivision and changes to property information (ie. 

new street addresses) (Jacoby et al. 2002).  

 

A twelve-month start-up phase introduced the concept to local governments, which 

saw 53 Councils signing the ‘in-principle agreement’ by June 1998. By early 2001, all 

78 Councils had signed the initial contract and the ‘agreement in-principle’ with 73 

having signed the formal agreement. PIP also brought some capital funding to assist 

local governments mostly with data reconciliation. Between 15,000 AUD and 35,000 

AUD was made available to Councils, based upon agreed recommendations in the 

works program (Jacoby et al. 2002). One of the Councils reported ‘finding’ 400 land 

parcels which were not included in their property database, generating an additional 

AUD 90,000 pa income (increasing their annual budget by 3 per cent) (Jacoby et al. 

2002). PIP went far beyond data reconciliation, encompassing allocation of property 

addresses, identification and incorporation of Crown lands into Council map bases 

and importantly, establishment of processes to support on-going maintenance. The 

success of PIP has meant Vicmap is well positioned to supply Victoria’s contribution 

to a Geographic National Address File (G-NAF) currently being constructed by 

PSMA.   

 

Victorian Online Title System (VOTS) 
 

Almost five million paper titles and other land-related records, some dating back to 

1863, were converted to electronic format and are now accessible remotely by all 

Victorians, enabling instant access to information on any piece of freehold land 

throughout the State. This includes ownership, dimensions, location, any restrictions 

or caveats on its use, and any mortgage details. This initiative, completed in 2001, has 

provided significant time and cost savings to Victoria’s land administration system, to 

the property industry and to Victorian consumers.  
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Land Exchange 
 

The Victorian Government has approved the establishment of a Land Exchange to 

operate as a new gateway to Victoria’s 28 Billion AUD -a-year property industry 

(Land Victoria 2002). The Land Exchange will be a first for Australia, providing 

business and the community with a single point of online access to integrated state 

and local government land information and transactions. Illustrated in Figure 5.9, the 

Land Exchange is designed to operate as a comprehensive online market place, where 

parties can exchange land-related information and perform transactions via the 

Internet in a safe and regulated environment. 

 

 

 

 

 

 

 

 

 

 

 
Figure 5.9 Structure of Land Exchange, Stakeholders and Projects (Land Victoria 2001).  

 

The benefits of Land Exchange to Victoria will be considerable through savings of 

more than 200 Million AUD per annum to users of land related information, including 

vendors and purchasers and the property, legal, conveyancing, finance and 

development industries; faster and easier property dealings throughout Victoria (Land 

Victoria 2002). The Land Exchange will provide a coordinating avenue for customers 

to access and use the content without the responsibility, custodianship and revenue 

generated by content providers being transferred to the Land Exchange. Development 

of the Land Exchange will not involve stopping ‘over-the-counter’ services currently 

provided by government agencies nor compromise existing statutory obligations with 

regard to land-related information and transactions.  
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Several key projects remain to be completed and integrated to enable the Land 

Exchange to work providing the technical framework and environment for the ‘point 

and click’ vision. The key online projects include: 

• Electronic Conveyancing (EC) – conveyancing system for transferring ownership 

in land, including online settlement and lodgement and registration;  

• Vendor Statement Certificates Online (VSCO) – online delivery of vendor 

statement certificates on planning, conservation, water, power, roads, and heritage 

trust matters, required for most property transactions;  

• Streamlined Planning via Electronic Applications and Referrals (SPEAR) – an 

online system to manage the planning, building and subdivision applications and 

referral process, allowing councils to electronically refer the applications to 

referral authorities; 

• Standard Parcel Identifiers (SPI) – standard parcel identifiers that give every 

property parcel in the State a unique identifier; 

• Crown Land Status Online (CLSO) – integration of the State’s owned (Crown) 

land with the freehold land to form a single integrated cadastral map base for the 

State. 

 

GPSNet 
 

GPSNet is developing as a key component of Victoria’s SDI. GPSNet in its current 

arrangement is a network of GPS base stations located across the State to support 

reliable and accurate Global Positioning System (GPS) position determination, with 

recent effort to develop the network to deliver a continuously operating real-time 

positioning service. The move from the traditional physical ground marked geodetic 

network to GPS infrastructure began in 1995. To remain pivotal and effective, 

GPSNet must provide the fundamental spatial reference to underpin other themes of 

spatial information, allowing accurate data integration and improving quality of 

spatial data collection.   

 

The trend to wireless applications and location based services will drive the need for 

GPS infrastructure, and the critical role of GPSNet in enabling Victoria’s SDI will 

continue to grow in importance. GPSNet is managed online and delivered to users via 
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the Land Channel portal on the Internet. Research is being conducted on advanced 

base station networking solutions to deliver very high accuracy solutions wirelessly to 

users over large areas of operation. Future consumers are expected to demand timely 

and accurate positioning information as the drive, commute and navigate their way 

throughout the natural and built environment.    

 

Land Channel 
 

Land Victoria has implemented online delivery of spatial information products and 

services through the Land Channel website (http://www.land.vic.gov.au) and the Land 

Channel Services initiative. Land Channel is now an integral part of the Victorian 

government’s online service delivery, providing the community with a whole-of-

government portal for land related information across the State. The Land Channel is 

one of the most visited government Websites, with over 400,000 page impressions 

and more than 55,000 property reports generated each month. Property reports are the 

most common spatial information service provided (Thompson et al. 2003). This level 

of application and use demonstrates the value of online service delivery for spatial 

information, providing a powerful marketing and awareness device for the spatial 

information industry. 

 

The government online program also saw the creation of online channels and ‘life 

events’ that arranged information to help users find what they were looking for. In the 

case of channels, services were arranged to reflect common patterns of activity. The 

seven channels created to date are: Better Health, Business, Clinicians Health, 

Education, Land, Legal, and Tourism channels (Multimedia Victoria 2002). 

 

Information Management 
 

The online service delivery suite of life event channels is central to the Government 

Online Program. The core of this program is the recognition that, from the citizen’s 

point of view, it does not matter from which government agency a service or piece of 

information originates. What is more important is that the citizen gets access to the 

service quickly and seamlessly (Multimedia Victoria 2002). The Victorian 
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Government released its people centric E-Government strategy in March 2002 

(Multimedia Victoria 2002). The strategy has focus on four key areas: 

• Improving support and services to citizens,  

• Providing better community engagement and more effective democracy,  

• Using innovation to find new opportunities, and  

• To create a framework for ongoing reform in government.  

 

Coordinated ICT requires strong, coordinated governance that is designed for efficient 

and collaborative decision-making (Boston Consulting Group 2003). The current 

governance structures in Victoria designed for information sharing between 

departments and agencies are based on a silo model, making this difficult to achieve. 

To ensure that the benefits of a more coordinated approach to ICT management can 

be realised, a study was commissioned by the Victorian Government. The Boston 

Consulting Group Report (2003) called for a range of E-Government implementation 

strategies for the Victorian Government, including several recommendations for 

whole-of-government management and spending on ICT. The report proposed the 

establishment of a whole-of-Victorian Government Chief Information Officer (CIO) 

and Chief Technology Officer (CTO) to progress development of state ICT 

infrastructure.  

 

Recommendations from the Boston Consulting Group’s report have since been 

implemented and Victoria is on the way to realising benefits to the State of an 

estimated 78-138 Million AUD over five years in avoiding costs related to agencies 

investing independently in ICT infrastructure (Boston Consulting Group 2003 p.7). 

These advancements follow recognised best practice of ICT management, as observed 

in the Federal Government of Canada, Province of Ontario, Singapore and 

Washington State, which have strong collaborative and effective CIO/CTOs. 

 

5.6.3 Coordination of Spatial Information and Activities  
 

SII together with DSE, have assumed de facto responsibility for whole-of-government 

spatial information coordination in the State (Land Victoria 2003b). The Victorian 

Spatial Information Strategy (VSIS) that is refreshed every 3-4 years has been an 
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important mechanism for improving management and promoting use of spatial 

information in Victoria. The Geospatial Information Reference Group (GIRG) has 

been an important means of communication amongst the Victorian spatial industry 

sector with regular GIRG forums opening discussion and debate on key aspects of 

spatial information use and management. Concerns for community safety and counter-

terrorism initiatives are fuelling new proposals for improved spatial information 

management and coordination for emergency management. 

  

Development of Victoria’s GIS Strategy 
 

In 1992 Tomlinson Associates Ltd were commissioned to prepare a strategy for GIS 

Development in Victoria (Jacoby et al. 2002). The report, completed in 1993, would 

prove to be one of the most significant reviews commissioned, largely shaping the 

development of GIS in the State. The 1993 report (OGDC 1993) encompassed 

approximately 40 State agencies and reviewed 270 datasets, recommended an 

investment of 56 Million AUD over a six year period in return for a fully discounted 

benefit to the State of up to 312 Million AUD.  

 

The Tomlinson review demonstrated the importance and value of land information. It 

was perhaps the first time the State fully recognised the potential value of investment 

in the establishment of SDI and that reprioritization was necessary to harvest the 

opportunity. The formation of Land Victoria is one of the more recent actions by 

Government towards modernisation and automation of land administration in the 

State (Jacoby et al. 2002). Victoria’s current administration of spatial information and 

activities stem from the initial vision ‘Building the Foundations’ 1997-2000 that set 

out to implement many on the Tomlinson recommendations (Land Victoria 1997). 

The reference group model now performed by the Geospatial Information Reference 

Group (GIRG) was proposed in the 1997-2000 strategy. However, technical and 

policy advisory group functions were assumed by GIRG. The strategy, although well 

ahead of its time in 1997, did not make recommendation for a high-level government 

advisory function. Regional Development, Private Sector and knowledge base 

working and advisory groups in the areas of emergency management, industry 
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development, socio-economic planning, transport, environment and heritage, land 

administration and infrastructure did not eventuate (Land Victoria 1997).   

 

GIRG comprises members from key agencies SII, Department of Infrastructure, 

Multimedia Victoria and a selection sourced from industry and academia. GIRG 

provides an advisory role to the Victorian Government through the Secretary of DSE 

annually. GIRG purports to represent the wider stakeholders in the spatial information 

community in providing advice to the Victorian Government on issues relating to the 

development and implementation of spatial information policies, strategies and 

incentives, and contributes to the development of the VSIS. However, some 

stakeholders perceive that GIRG does not represent broader industry and is seen as an 

advisory role for SII policy (Land Victoria 2003b p.64). The GIRG Secretariat 

function is provided by SII and the Director of SII approves the selection of the GIRG 

Chair as nominated by the group (Land Victoria 1999b).    

 

Victorian Spatial Information Strategy 
 

The objectives of the Victorian spatial information strategy are to contribute to 

Victoria’s development, wealth creation and protection of natural resources. This is 

achieved through maintenance and enhancement of a comprehensive spatial 

information resource (Land Victoria 1999a). These objectives are based on the 

strategic vision that ‘all Victorians can access and use the spatial information they 

require’ (Land Victoria 1999c). As previously noted, the strategy is reviewed and 

recast every three years.  

 

 

 

 

 

 

 

 
Figure 5.10 Key Strategy Detail Documents of VGIS 2000-2003 (Land Victoria 1999c). 
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The strategy for 2000-2003 comprises eight key components. Outlined in Figure 5.10, 

they include: Framework Information, Key Business Information, Custody, Metadata, 

Access Infrastructure, Pricing, Spatial Accuracy, and Awareness (Land Victoria 

1999c). 

 

The Victorian spatial information strategy 2004-2007 will focus on comprehensive 

whole-of-government and whole-of-sector initiatives aimed at providing 

comprehensive SDI for Victoria, and for cementing SDI as part of Victoria’s economy 

and economic resources. The 2004-2007 strategy has been delayed by the 2003 

review into the administrative arrangements for survey and spatial information for the 

State and subsequent implications and recommendations (Land Victoria 2003b). In 

addition to approximately 80 recommendations for change, the report delivered 

several options for spatial information coordination in Victoria. The main premise for 

change centred on the establishment of a Spatial Information Coordination Council 

located in high-level government.  

 

In a further change to administrative arrangements, a Geospatial Emergency 

Information Network (GEIN) was proposed by SII in 2003 in response to the 11th 

September 2001 attack on the World Trade Centre in the United States (Land Victoria 

2003a). A coordinated emergency response information management plan for Victoria 

was set out based largely on the United State’s approach to emergency management 

before and after the events in September, 2001, devastation during the recent bushfire 

seasons, and past events such as the Longford gas explosion that crippled the State’s 

natural gas infrastructure and supply in 1998. GEIN proposes an access network for 

key emergency management agencies to obtain critical spatial information 

immediately to assist response and aid decision makers. The GEIN spatial information 

infrastructure would be also available for everyday use including environmental 

planning, risk assessment and management for major projects and events (Land 

Victoria 2003a). The progress of GEIN and establishment of Spatial Information 

Coordination Council has not been published to date.  
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The administration of spatial information and activities is illustrated in Figure 5.11. At 

present, there is no overarching body with mandate to coordinate spatial information 

and activities across departments and agencies in Victoria. The new whole-of-

government ICT strategy, encompassing the CIO and CTO, have redefined the 

‘machinery of government’ in the State with cross-agency efficiencies being realised 

in the management of the State’s ICT infrastructure. Some communication with 

industry is performed by GIRG, but the majority of private sector involvement with 

government is fulfilling service contracts. The PIP initiative has been very successful 

in promoting collaboration to share and reconcile spatial information between levels 

of government and across Victoria’s 78 municipalities.    

 

Figure 5.11 Coordination of Spatial Activities Observed in Victoria.  

 

A great deal of spatial information and related initiatives are still managed in silo-

based departments and even divisions. Professor Michael Batty from the University 

College of London visited Victoria in March 2004 to specifically observe SDI, 

mapping and GIS in the State. Batty’s report (2004) found that much more needs to be 

done about the coordination of spatial information, technologies and activities, 
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particularly between the Department of Primary Industries and DSE and their various 

divisions, agencies, and research institutes. Batty called for a full survey of the status 

of SDI in the State in comparable depth to the 1993 Tomlinson report.     

 

There is little doubt that the many information systems that I come 

across, all of which contain spatial data, should be better coordinated. It 

is almost impossible to develop more than a handful of systems without 

some organisational integration and so many have been developed, 

coordination becomes essential. This is compounded by the institutional 

and physical separateness of many of the groups developing such 

systems. Those charged with such coordination already largely in DSE 

do not have the capacity or mandate to effect such coordination without a 

more explicit organisational mission to do so. 

Professor Michael Batty, University College London (Batty 2004 p.18)  

 

5.6.4 Summary of Findings 
 

Victoria is a world leader in the development of land and property information 

systems and management of spatial information. The Land Exchange together with 

VOTS is allowing Victorian’s online access to the states nearly 5 Million property 

titles and related records, enabling land dealings and property enquiries to be 

conducted 24 hours a day, 7 day a week. The Land Exchange suite will also 

streamline the planning and development processes in the State, allowing online 

interaction between builders, developers, councils and referral authorities and to lodge 

and approve plans.  

 

Progress in Victoria is underpinned by a strong vision for GIS development in the 

State and an early awareness of the current State of play in the 1990s. While 

management of Victoria’s land and property activities were consolidated, the 

management of broader themes of spatial information and activities still remain silo-

based and ad hoc. SII has been very successful in bringing together the State’s eight 

key fundamental datasets that form the Vicmap suite of spatial information products. 

The GIRG forum has also improved awareness and promoted the use of spatial 
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information together with DSE’s regional education program the Newtech conference 

series.  

 

Despite these successes, there still remains a need for high-level government and 

cross-agency coordination of the State’s spatial information and activities. Current 

industry and community advisory mechanisms are not heard above DSE. Spatial 

information management in Victoria currently maintains a strong land and property 

information focus, somewhat removed from the management of natural resources and 

environmental information, mineral resources and petroleum, scientific information, 

and regional planning information. Proposals such as the GEIN are set to improve the 

situation for access to spatial information for emergency services. Victoria can build 

on its strong GIS expertise, with improved high-level coordination of spatial 

information such as establishment of a Spatial Information Coordination Council. 

Linkage then to the State’s broader ICT and E-Government strategy, Victoria is well 

placed to be at the forefront of SDI development internationally.    

 

5.7 Conclusion 
 

This chapter examined a cross section of jurisdictional SDI activities and coordination 

arrangements in Australia to assess SDI development, coordination, and nature of 

collaboration. Australia’s development of SDI extends far beyond the national effort. 

The peak body for spatial information ANZLIC, has enjoyed notable success in 

advancing the management of spatial information across Australia together with 

ICSM and PSMA’s integration and distribution of nationally consistent spatial 

datasets on behalf of the states and territories, and the development of the ASDI. 

Australia’s advancement of SDI has received international acclaim and has 

contributed to development and understanding of SDI worldwide.  

 

Many studies of SDI in Australia have focussed solely on the national strategy and the 

peak bodies for spatial information. A variety of different SDI approaches and 

progress were observed at the state level. State diversity in population size and 

density, land area, economy, natural resources and industry impacted the nature of 

spatial activities. New government business models throughout the 1990s lead to the 
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restriction of data sharing as departments sought to identify their commercial 

opportunities and community service obligations. As a result, management of state 

level spatial information and activities remains largely silo-based. The potential role 

of the private sector and the local level of government necessitate greater 

consideration in all of the state spatial information strategies.  

  

Community focused electronic service delivery together with whole-of-government 

ICT strategies are redefining State governance. Recent calls for all government 

services to be available online via a single portal will impact state management of 

spatial information that largely underpins these services. The states of Queensland and 

Western Australia have well-established whole-of-government mechanisms for spatial 

information coordination. New South Wales and Victoria have either no or de facto 

arrangements for whole-of-government spatial information coordination. In states 

with effective coordination, debate amongst members and stakeholders had moved on 

from issues of access to spatial information, to discuss user related matters of quality, 

format, coverage, and update cycles. This demonstrated that effective communication 

and access and pricing arrangements are attributed with strong coordination 

frameworks.    
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NATIONAL SDI COLLABORATION MODEL  
 
 

6.1 Introduction 
 

Chapter 6 documents the development of the National SDI Collaboration Model. The 

results of the Jurisdictional Questionnaire survey are firstly presented and discussed. 

Findings from the survey contribute to determining success factors for SDI, 

coordination and collaboration. The model for collaboration is then developed based 

on the survey, jurisdictional case studies, and earlier findings that stem from the 

review of the body of knowledge. A comparative federal and state case study of 

Canada and selected provinces is then presented. The case study is then assessed 

based on the National SDI Collaboration Model to determine the transferability of the 

strategic components and guiding principles to another federated country.  

 

6.2 Jurisdictional Questionnaire Survey Results 
 

The objective of the Jurisdictional Questionnaire is to assess the current status of 

spatial information use and management in Australian jurisdictions, determine the 

nature and extent of interactions between stakeholders and evaluate coordination 

mechanisms. The questionnaire contributes towards a nation-wide study of lead 

agencies and organisations that use, maintain or distribute spatial information. The 

study aims to identify key challenges in SDI implementation and development, and 

provide recommendations for future action based on these findings and discussions. 
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6.2.1 Profile of Responses 
 

The Jurisdictional Questionnaire survey was undertaken from May 2003 until October 

2004. A total of 42 questionnaires were distributed to individuals across selected 

organisations. Approximately 5-10 organisations and agencies were visited in each 

selected jurisdiction, which included four states, and federal and national agencies. 

Respondents were targeted during research interviews throughout the jurisdictional 

visits. Individuals were selected based on either their overall understanding of the 

spatial systems and activities of the organisation, on the business processes of the 

organisation or knowledge on how the organisation interacts with other organisations.  

 
Table 6.1 Questionnaire Rate of Response. 

Total Number of Responses 28 

Number of Questionnaires Distributed 42 

Total Interviewees (approximately) 87 

Response Rate % 67 

 

A total of 28 responses were received providing a good response rate of 66.67 per 

cent (refer to Table 6.1). In addition, approximately 87 formal interviews were carried 

out in Australia over the period from February 2002 to October 2004. This figure 

cannot be definitive due to the nature of many additional discussions while attending 

conferences and workshops, over the telephone, and interactions at industry meetings 

and forums. The sample size and level of response provides a good representation of 

stakeholder organisations and the perspectives of their managerial personnel. The 

nature of spatial activities of these organisations and particularly how they interact 

with each other can be confidently extracted. 

 

The breakdown of respondent’s positions is shown in Figure 6.1. The largest group 

were acknowledged as GIS Managers who were directly in charge of spatial 

information or GIS operations of the organisation or division. A large number of 

respondents were business managers highlighting the strategic and commercial nature 

of spatial information to many organisations. Over 40 per cent of respondents 

represented the executive levels of the organisations investigated. This demonstrates 
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that of the organisations investigated, the executive levels of staff have a sound 

understanding of the spatial information activities of the organisation, and that spatial 

information is important to that organisation’s operations. 

Figure 6.1 Respondent Profile by Position. 
 
 

 
Figure 6.2 Respondent Profile by Sector. 

 

The respondent’s identified a total of 13 sectors of business operations. Many 

organisations identified multiple areas of operation with spatial information and 

mapping by far the most common. Figure 6.2 shows the respondent profile by sector, 
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which displays emergency management/public safety as a strong aspect of the 

organisations investigated. The common profile appears to be land administration and 

natural resource management organisations that conduct business directly or 

associated to spatial information, mapping and emergency management. Other unique 

areas of operation included statistics, defence and criminal prosecutions. 

 

 

 

 
 
 
 
 
 
 

Figure 6.3 Respondent Profile by Jurisdiction. 

 

The profile of responses by jurisdiction is shown in Figure 6.3. The predominant 

jurisdictional level that responded was that of the state. This was an expected outcome 

of the research methodology where the SDI activities of selected states of Australia 

were to be investigated. A reasonable response was received from national and federal 

agencies that will provide insight to their spatial activities to contrast the needs of 

state level organisations. The overall response to the questionnaire was very positive. 

The strong response rate gives confidence to draw conclusions from survey trends and 

will further reinforce findings from interviews and the review of literature. 

Questionnaires in the majority of cases were returned promptly giving an indication 

that the language was suitable and the length and design of the questionnaire was 

appropriate and efficient.  
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6.2.2 Assessment of SDI Development  
 

The first part of the questionnaire looks at the status of SDI development in the 

organisation. Five questions inquire to the organisation’s use of spatial information 

including the type of information, area of interest and their perspective on issues of 

spatial information use. Question 1 looks at the role of the organisation as either a 

user or provider of spatial information or both a user and provider. A total of 68 per 

cent of respondents identified their organisation as being both a user and provider of 

spatial information. The breakdown is shown in Figure 6.4.  

 

 

Figure 6.4 Identification. 

   

The response to Question 1 reinforces that spatial information is a core interest of the 

responding organisations. A strong response from both user and provider agencies is 

very beneficial for understanding how to develop spatial information infrastructure. A 

small sample of the user base for spatial information responded with 11 per cent of 

organisations identified as sole data users.  
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Figure 6.5 Aspects of Spatial Data. 

 

Question 2 observes the level of importance respondents place on eight contemporary 

aspects of spatial information. As shown in Figure 6.5, access to data, currency of 

spatial information, and availability of metadata were the most important issues facing 

users and providers in order of importance. Issues uniformly considered important 

were format of the data, pricing, completeness, and relative spatial accuracy. Absolute 

spatial accuracy was considered an important issue by nearly half of respondents. 

However, the majority of remaining respondents regarded absolute spatial accuracy 

neither important or not important. This divergence may allude to a difference in 

needs of users and the ability of providers to meet those needs. The survey data 

cannot discern beyond this anomaly.  
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Figure 6.6 Use of Spatial Data. 

 

To contrast issues facing users and producers of spatial information, the same aspects 

were tested against respondents level of agreement in the use and provision of spatial 

information, rather than what issues were deemed to be important. Figure 6.6 shows 

the response to Question 3. The response to availability of data in the required format, 

together with metadata is a positive sign in the progress of spatial information 

management. However, no one issue received overwhelmingly strong agreement. 

Non-consensus surrounds issues of pricing, access, and again the issue of absolute 

spatial accuracy exhibited a divergence in responses giving an indication these issues 

require further investigation. A total of 21 of 28 respondents answered Question 3.   

 

In comparison to the response to Question 2, although recognised as a very important 

issue, the response to accessibility of data showed inadequate access occurred in 

practice. The completeness and currency of data in practice demonstrated a breadth of 

response from strong agreement to disagreement. It is likely that different data types 

and different applications demand different levels of completeness and currency. For 
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example, the dynamic nature of property information versus vegetation related spatial 

information. 

 
 

Figure 6.7 Types of Spatial Data. 

 

The various types of data and themes of spatial information used by the respondents 

were established in Question 4 as shown in Figure 6.7. This question aimed to 

highlight the most common themes of spatial information as an indication of which 

are deemed fundamental. The question also aimed to demonstrate that many 

organisations use multiple themes of spatial information and not solely the 

information produced by that organisation.  

 

Figure 6.7 illustrates that topography, road networks, geographic names and 

administrative boundaries, ortho-imagery, cadastral, and street address were the most 

commonly used themes of spatial information in order of level of use. These themes 

were strongly followed by elevation and bathymetry, hydrology, and vegetation data 

usage. The response reinforced that the concept of fundamental datasets is valid. The 
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breadth of response of multiple forms of data across all themes indicates that other 

themes of spatial data could be considered fundamental to organisations from other 

sectors, recalling that respondents largely represented organisations in the business of 

spatial information, mapping, natural resource management and land administration 

(refer to Figure 6.2). Other forms of spatial information specified included 

demographics and census, emergency service points and boundaries, cultural heritage, 

and parks and reserves.  

 

 
 

Figure 6.8 Area, Region, Jurisdiction of Interest. 

 

Question 5 inquired to the area, region or jurisdiction for which the respondent’s 

organisation uses or provides information. The response is shown in Figure 6.8 and 

demonstrates that the most common area of interest was of the organisation’s state. 

This result was not unexpected with 82 per cent of respondents identifying themselves 

as representing state level organisations. Of key interest is the breadth of spatial 

information use across other regions and jurisdictions. The response demonstrates that 

use and provision extends beyond the organisation’s political or administrative level. 

Figure 6.8 shows 84 per cent of responses used or provided state level spatial 

information in addition to a strong interest in spatial information from all other 

jurisdictions. This response highlights the occurrence of much collaboration between 

organisations and different political and administrative levels.  

 

To summarise, the majority of respondent agencies are users and providers of spatial 

information. Access to data, currency of spatial information, and availability of 
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metadata were the most important issues facing users and providers. Although access 

to spatial information was recognised as a very important issue, the response showed 

inadequate access occurred in practice. Topography, road networks, geographic 

names and administrative boundaries, ortho-imagery, cadastral, and street address 

were the most commonly used themes of spatial information. Of key interest is the 

breadth of spatial information use across other regions and jurisdictions. Use and 

provision extends beyond the organisation’s political or administrative level.  

 

6.2.3 Identification of Partnerships and Linkages 
 

The second component of the questionnaire observes the partnerships and linkages 

between different types of organisations, the coordination of spatial information in 

jurisdictions, the adoption of spatial data standards, and the methods used to transfer 

spatial information. 

 

Question 6 looks at the sectors and types of organisations that use the respondent 

organisation’s spatial information. The response shown in Figure 6.9, depicts the 

greatest users are other state government departments and agencies, self use by the 

respondent organisation and local government. A very high use is evident by all other 

organisation types demonstrating the important role of the state level in National SDI, 

given 82 per cent of respondents represented state agencies. A total of 86 per cent of 

respondents answered Question 6.   
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Figure 6.9 Users of Your Spatial Data. 

 

In contrast, Question 7 looks at the source of spatial information used by the 

respondent organisation. A total of 75 per cent of respondents answered Question 7.   

 

 
 

Figure 6.10 Providers of Your Spatial Data. 
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Figure 6.10 shows the response to Question 7, which illustrates the other state 

agencies, self supply, and federal agencies are the largest sources of the spatial 

information for the respondent organisations. Organisation types 6 – 12 that include 

national bodies, regulatory bodies, private utilities and community groups, while 

shown to be large users of spatial information in Figure 6.9, are not large providers of 

spatial information as shown in Figure 6.10.  

 

 
 

Figure 6.11 Spatial Data Policy. 

 

The response to Question 8, shown in Figure 6.11 gives insight to SDI development in 

respondent agencies. The presence of policy on key areas of spatial data management 

demonstrates awareness of spatial data issues and indicates a level of spatial 

competency. The response received was positive with over 60 per cent of all 

respondents confirming policies in all aspects of spatial information management as 

listed.  

 

Linkages to national coordination bodies is drawn from Question 9 and shown in 

Figure 6.12. A very positive response was received with 93 per cent of respondents to 

Question 9 subscribed, member of or adhered to the peak body for spatial information 
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ANZLIC. A strong response was also received for the other bodies listed, 

demonstrating effective coordination of spatial information nationally and a high level 

of awareness of the relevant bodies. Other bodies respondents indicated included 

several state based coordination bodies, two emergency management coordination 

bodies and several professional and business representative associations. It was noted 

that PSMA is not an authoritative coordination body, but rather a government owned 

business enterprise to collect and distribute state level spatial information on behalf of 

the states who are directors and shareholders of the business.  

 

 
Figure 6.12 Coordination Bodies. 

 

 
Figure 6.13 Aspects of Coordination.  
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Question 10 looks at the level of agreement to aspects of coordination within the 

jurisdiction of the respondent. Responses to Question 10 are shown in Figure 6.13, 

which depicts moderate agreement that coordination in the respondent’s jurisdiction 

was appropriate, with divergent levels of strong agreement through to disagreement. 

There was no strong response to coordination nationally being adequate in either 

direction.  

 

The two statements in Question 10 that pertained to adequate legislation for spatial 

information management and coordination at the state and federal levels returned like 

responses. In both cases a moderate response was observed of neither agree or 

disagree with a moderate skew towards disagreement. From this response it was 

deduced that there is not adequate legislation pertaining to spatial information 

management at the state and federal levels and that there is debate as to whether it is 

required. A majority disagreed that there was adequate legislation at the state and 

federal levels. A moderate level of agreement showed that the lead agency for spatial 

information was clearly identifiable in the respondent’s jurisdiction.  

 

 
 

Figure 6.14 Standards Bodies. 

 

Question 11 identified the level of adherence to standards bodies and organisation by 

respondents. Figure 6.14 shows the result with a strong adherence to ANZLIC and 

positive subscription, membership or adherence to other standards bodies including 

the International Standards Organisation (ISO), Standards Australia, 
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Intergovernmental Committee on Surveying and Mapping (ICSM) and the Open GIS 

Consortium (OGC). Other bodies suggested included state based organisations. 

 

Question 12 observed the various methods of transferring spatial information between 

organisations. The response is illustrated in Figure 6.15, which shows the most 

common medium for transfer is by CDROM or other portable digital medium. Paper 

maps and email (as an attached file) were also highly common, followed by Internet 

and Local Area Network (LAN) and Wide Area Network (WAN) based methods of 

receiving or distributing spatial information. Other mediums included the Internet 

based File Transfer Protocol (FTP), and access via private organisations such as Data 

Service Providers and Value Added Re-sellers. 

 

 
 

Figure 6.15 Transfer of Spatial Data. 

 

To summarise findings in identifying partnerships and linkages, the greatest users of 

spatial information are other state government departments and agencies, self use by 

the respondent organisation and local government. Other state agencies, self supply, 

and federal agencies are the largest sources of the spatial information for the 

respondent organisations. Over 60 per cent of all respondents confirming policies in 

all aspects of spatial information management with 93 per cent of respondents 

subscribe, member of or adhered to the peak body for spatial information ANZLIC. 

There was no strong response that coordination in the respondent’s jurisdiction or 
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nationally was adequate. The most common medium for spatial information transfer is 

by CDROM or other portable digital medium. Paper maps and email (as an attached 

file) were also highly common, followed by various methods of Internet transfer. 

 

6.2.4 Nature of Partnerships and Collaboration 
 

The third part of the questionnaire examines the nature of how organisations partner 

and collaborate with other organisations. Questions in this section address the basis of 

collaboration, the nature of formal and informal interactions, interactions between 

levels of personnel, the outcomes and duration of collaboration.  

 

 
 

Figure 6.16 Collaboration Between Organisations. 

 

Question 13 looks at the way organisations collaborate with other organisations as 

shown in Figure 6.16. Respondents identified many forms of organisational 

collaboration with the most common response being many-to-many, multiple 

collaborations with many others. Other forms noted were interactions that are one-to-

one, individual or unique, one-to-many, and mutually benefiting collaborations. Many 

organisations also indicated that their interactions involved leading or guiding others, 

while a select few responded that their organisation interacted competitively, such as 

experienced in a commercial or market environment.  
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The basis for collaboration between organisations is exposed in Question 14, with the 

response shown in Figure 6.17. The most dominant basis for organisational 

collaboration is data sharing. The response showed that other resources also form the 

basis of collaboration to a lesser degree, including knowledge transfer, technical 

skills, technology, economic rationalism, commercial or product orientated 

collaboration and lastly some sharing of human resources. 

 

 
 

Figure 6.17 Basis of Collaboration. 

 

Question 15 observes the instrument that underpins formal collaboration between 

organisations such as agreements, licenses and contracts. The response shown in 

Figure 6.18 demonstrates licensed based agreements are the most common basis of 

formal collaboration. Various other instruments are also employed including 

contracts, memorandums of understanding and service level agreements.   
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Figure 6.18 Formal Collaboration. 

 
 

 
Figure 6.19 Informal Collaboration.  

 

To contrast Question 16 identified what forms the basis of informal collaboration 

between organisations. Figure 6.19 shows the response to Question 16 with mutual 

needs and goodwill the most common foundation for informal collaboration. Personal 

rapport, friendship, industry and professional, and historical associations contributed 

to informal collaboration between organisations.  
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Figure 6.20 Formal Staff Collaboration Between Organisations. 

  

Question 17 continues the study of formal and informal collaboration with a deeper 

observation of the interaction of how personnel interact with those of other 

organisations. Figures 6.20 and 6.21 show the response to the nature of personnel 

interaction. Figure 6.20 shows executive and middle management staff were most 

involved with formal interactions with other organisations, while Figure 6.21 shows 

mostly the specialists, technicians and support staff together with the middle 

management interacted informally with other organisations. A moderate response to 

staff interacting with other staff at any level was shown for both formal and informal 

collaboration.  

 

 
 

Figure 6.21 Informal Staff Collaboration Between Organisations. 
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Figure 6.22 Outcomes of Collaboration. 

 

Question 18 looks at past and existing collaborations to determine if they have 

resulted in new opportunities, innovations or the creation of new organisations or 

committees. Figure 6.22 illustrates the response showing a range of outcomes have 

eventuated in the experience of the respondents. Most commonly, a new product or 

innovation, and new processes or methods have resulted from the collaboration. Other 

common outcomes included new committees or working groups, development of 

standards or guidelines, and new knowledge and skills.  

 

 
 

Figure 6.23 Duration of Collaboration. 
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The importance of time in collaboration between organisations is explored in 

Question 19. Figure 6.23 shows the response, which demonstrates the majority of the 

respondent’s collaborations were ongoing and not project based. Collaborations were 

often project based with many ongoing and some fixed term projects lasting less than 

three years.  

 

Question 20 observes the level of importance respondents place on five characteristics 

of formal collaboration with the aim to identify what is the most important 

characteristic to consider in a formal collaboration. Figure 6.24 shows trust between 

organisations is the most important characteristic of formal collaboration. High levels 

of importance were placed on confidence in the partner organisation to meet the 

requirements of the agreement, followed by goodwill and defining the bounds of the 

partnership. While all characteristics were deemed important to varying degrees, some 

divergence was observed in the response to financial transparency with many 

respondents determining it to be important, with a moderate response to neither 

important or not important. Both open documentation and financial transparency were 

deemed important.  

 

 
Figure 6.24 Characteristics of Formal Collaboration. 
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In summary, many forms of organisational collaboration occur in practice with the 

most common response being many-to-many: multiple collaborations with many 

others. The most dominant basis for organisational collaboration is data sharing. 

Licensed based agreements form the most common basis of formal collaboration 

whereas mutual needs and goodwill the most common foundation for informal 

collaboration. Executive and middle management staff are engaged with the formal 

interactions with other organisations, whilst specialists, technicians and support staff 

mostly interact informally with other organisations.  

 

A new product or innovation, new processes or methods have resulted from 

organisational collaboration with the majority of the respondent’s collaborations being 

ongoing and not project based. Trust between organisations is the most important 

characteristic of formal collaboration. A high level of importance was placed on 

confidence in the partner organisation to meet requirements of the agreement, 

followed by goodwill and defining the bounds of the partnership as important 

considerations.  

 

6.2.5 Summary of Jurisdictional Questionnaire Survey 
 

The majority of respondent agencies are both users and providers of spatial 

information. Access to data, currency of spatial information, and availability of 

metadata were the most important issues facing users and providers. The concept of 

fundamental data is reinforced with the most commonly used themes of spatial 

information highlighted. A breadth of spatial information is used and provided beyond 

an organisation’s political or administrative level. The greatest users of spatial 

information are other state government departments and agencies, self use by the 

respondent organisation and local government. Other state agencies, self supply, and 

federal agencies are the largest sources of the spatial information for the respondent 

organisations. There was no strong response that coordination in the respondent’s 

jurisdiction or nationally was adequate. The most common medium for spatial 

information transfer is by CDROM or other portable digital medium rather than 

Internet based transfer.  
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Many forms of organisational collaboration occur in practice with the most common 

response being many-to-many: multiple collaborations with many others. Data 

sharing is the most common basis for organisational collaboration. Licensed based 

agreements are the most common basis of formal collaboration whereas mutual needs 

and goodwill the most common foundation for informal collaboration. Executive and 

middle management staff engage formally with other organisations, whilst specialists, 

technicians and support staff mostly interact informally. New products, innovations, 

and processes have resulted from organisational collaboration. The majority of the 

respondents’ collaborations are ongoing and not project based. Trust between 

organisations is the most important characteristic of formal collaboration.  
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6.3 Development of National SDI Collaboration Model 
 

A model for National SDI collaboration was developed based on the survey, 

jurisdictional case studies, and earlier findings drawn from the review of the body of 

knowledge in Chapters 2 and 3. The model is a construct of interrelated lessons and 

strategies (denoted by the bi-directional arrows) found to support the development of 

National SDI, comprising strategies for SDI (data, people, institutional framework, 

technology and standards), for SDI coordination in federated countries, and for 

organisational collaboration as illustrated in Figure 6.25. The key strategic 

components are presented in a set of tables addressing each of the factors identified 

that support National SDI development in federated countries.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.25 Key Components of the National SDI Collaboration Model. 

 

The SDI Strategy relates to the need for National SDI and sets out guiding principles 

for a country to adhere to in their overall SDI effort. Principles of management for 

spatial data and technology are outlined from the perspective of users and providers. 

The Coordination Strategy considers the administration aspects of National SDI 

development and addresses particularities of federated countries. Community and 

stakeholder participation, industry development and a whole-of-government 

perspective are considered essential principles of coordination. The state level plays a 

particularly important role in National SDI development. The Collaboration Strategy 

SDI Strategy 

Coordination 
Strategy 

Collaboration 
Strategy 

National SDI 



6 NATIONAL SDI COLLABORATION MODEL 
 

183

concerns the many and complex interactions of organisations to provide a guiding set 

of principles for organisations to consider prior to entering into a form of 

collaboration such as a spatial data partnership.  

 

6.3.1 SDI Strategy 
 

Towards a Collaborative National SDI 
Need for National SDI 
 

 
National SDI underpins sustainable 
development objectives 

SDI is crucial in supporting the decision-making of 
government at all levels and meeting the social, economic 
and environmental imperatives of the nation. 
 

National SDI fulfils an existing gap in 
the transition of data to knowledge and 
supports better decision-making 

Coordinated spatial data through National SDI allows 
decision-makers to access the best available spatial 
information, timely and in the required format. Current 
institutional arrangements and silo-based management of 
spatial information restricts decision-making.     
 

National SDI supports E-Governance 
and E-Citizenship  
  

Community access to spatial information collected by the 
government promotes open and transparent government 
decision-making. Community groups can make 
assessments based upon the same information available 
to the government. Improved information and 
communication with the community means citizens can 
make more informed judgements supporting better 
democracy. 
 
 

Institutional Framework – People & Policy Aspects 
 
 
 
 
Institutional and administrative 
arrangements are just as important as 
the technology, spatial data and 
standards 

Work on the technological and spatial data standards 
components of SDI is advancing rapidly worldwide. 
However, more effort is required on progressing the 
institutional and administrative components to keep 
abreast of technological advancements.  
 

Better collaboration and coordination 
improves the sharing and management 
of spatial information, facilitating 
development of National SDI 

National SDI builds upon a complex array of interactions 
and partnerships between stakeholders at all levels of 
government, industry and community. Recognition of the 
broad range of stakeholders, sectors and communities of 
practise combined with a greater knowledge of the needs 
and interests of a nation assists in the design of improved 
collaboration and coordination arrangements.   
 

 

People Policy Data

Standards 
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People Policy Data
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Spatial Data and Technology 
User and Provider Perspectives – Access, Policy, Standards  
& Data Aspects 
 
 
Access to data is most important  Access to data, currency of spatial information, and 

availability of metadata were the most important issues 
facing users and providers. However, inadequate access 
to spatial information occurs in practice. Access does not 
necessarily equate policies for distribution. Access 
pertains to all means that facilitate or inhibit use of the 
information such as pricing, format or technology. The 
information being accessed ranges from whole-spatial 
datasets to an online ‘bind’ to a user defined extent across 
the Internet.    
 

Fundamental data is essential  Topography, road networks, geographic names and 
administrative boundaries, ortho-imagery, cadastral, and 
street address were the most commonly used themes of 
spatial information in Australia. These themes are widely 
recognised as fundamental in National SDI strategies 
worldwide and essential to the business of many 
organisations. Fundamental data is the most commonly 
used spatial information within a jurisdiction, organisation, 
discipline or community of practise. The list of 
fundamental datasets will grow, as more stakeholders 
become involved in National SDI development.  
 

Broad spectrum of spatial data used  A great breadth of spatial information types and themes is 
used and produced. Spatial data is also treated differently 
by different sectors: as a strategic business asset; simply 
as a tool to support business processes; to free and open 
access to encourage use and uptake, investment in a 
particular region; or to foster a spatial information 
marketplace.   
 

Spatial data is used beyond an 
organisation’s jurisdiction 

Use and provision of spatial information extends beyond 
the organisation’s political or administrative level such that 
local government use more than local information, state 
government agencies use information from all levels of 
government and other sources.  
 

National SDI will increasingly be 
dependent on ICT  

Spatial information and activities will increasingly be 
conducted in a web-enabled environment. Multiple themes 
of information can be access worldwide and virtually 
overlayed via open system technology. This evolution 
compliments and supports government ICT strategies that 
progress towards comprehensive online service delivery.  
 

Web-enabled spatial information 
supports both E-Government and 
Location Based Services  
 

Existing spatial information assets are not readily 
available online. The most common medium for spatial 
information transfer is by CDROM or other portable digital 
medium. Online delivery of spatial information does not 
negate the requirement for hard copy spatial information 
products such as paper maps. Location Based Services 
depend on readily available web-enabled spatial 
information in the appropriate format.   
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6.3.2 Coordination Strategy 
 

Coordination of National SDI in a Federation of States 
Administration of National SDI – People & Policy Aspects 
 

 
National SDI development is both top-
down and bottom-up 

A collaborative National SDI requires coordination 
arrangements that progress national consistency and local 
implementation.  
 

Coordination bodies need mandate of 
high-level government at both the 
federal and state levels  

The powers of coordination bodies to encourage 
cooperation can vary from high-level political mandates to 
none; where member’s adoption or participation is 
voluntary. Cross-agency coordination within government 
requires high-level mandate to effect whole-of-government 
change and compliance.  
 

Public-good infrastructure requires a 
formal approach  

A legislative approach may be required where public-good 
issues necessitate a consistent approach and cross-
agency collaboration. 
 

Arrangement of government impacts 
the nature of National SDI  

It is evident that a Country’s system of governance 
impacts the nature of National SDI, how it is structured 
and administered. 
 

Demographic, economic and 
geographic diversity of communities 
impact the nature of National SDI  

The demographic, economic and geographic diversity of 
communities and their localities impact the nature of 
National SDI. A community’s particular economic, social 
and environmental priorities will be reflected in the design 
of the National SDI. Factors of adjacency and non-
adjacency affect the nature of collaboration between 
jurisdictions and nations. 
 

Nature of Federated Countries – People & Policy Aspects 
 
 

 
Federally organised countries bring 
greater complexity to their National SDI  

In federated countries where governance is distributed 
across central and regional jurisdictions, federalism brings 
a greater dimension to the complexity of how to administer 
issues that are in the national interest. 
 

Inter-governmental coordination 
mechanisms can assist National SDI 
development  

Where responsibility is shared amongst administrative 
levels, inter-governmental coordination mechanisms have 
successfully been applied to mediate multiple interests 
and responsibilities. However, these forms of collaboration 
are removed from parliament, have minimal public 
accountability and without a central lead agency, 
experience difficulty in setting and achieving future goals 
and distributing costs.  
 

Administration of SDI involves both 
users and providers 

Administrators of spatial information and activities should 
represent the users and providers spread across levels of 
government, industry, and community. The majority of 
stakeholders are both users and providers. Some 
organisations, groups or individuals may only be a user or 
provider of spatial information or service. 
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Engaging Stakeholders and Community 
Stakeholder Participation – Access, People & Policy Aspects 
 

 
Build on existing collaboration to 
progress National SDI 

Collaboration and interactions already in-place can be 
built upon for the purposes of sharing spatial information 
and building SDI.   
 

Engage the broader range of 
stakeholders  

A National SDI that meets the need of the various sectors 
of a community should engage the broader range of 
stakeholders from levels of government, industry, sectors, 
and disciplines need to be engaged. 
 

Engage community and local interests  Coordination and management of spatial information and 
activities that contribute to the National SDI must 
represent both local interests and those of the wider 
community.  
 

National SDI development requires a 
clearly defined strategy encompassing 
all levels of government, industry and 
community  

Coordination of National SDI is impacted by the various 
definitions and perceptions of what constitutes National 
SDI. Jurisdictional strategies need to be consistent with 
the national strategy.  
 

National SDI is an enabling mechanism 
for cooperation  

National SDI can facilitate cooperation between levels of 
government, industry sectors and community groups. A 
National SDI strategy has the ability to bring together 
many sectors, disciplines and communities of practice to 
co-manage and respond to the array of economic, social 
and environmental activities and interests of a nation. 
 

 

 

Industry Development and Participation 
Stakeholder Participation – Standards, People & Policy Aspects 
 

 
Foster industry involvement and 
development  

Clearinghouse and Internet portal development provide 
short-term results and present a clear opportunity for 
private industry to undertake a proportion of the 
development tasks.  
 

Harness skills and knowledge base of 
industry  

Private industry are driving spatial technologies including 
software and application development and collaborative 
industry bodies such as the Open GIS Consortium (OGC) 
are forging spatial data standards.  
 

Industry should participate at the 
coordination and administrative level 

The changing role of government means the private 
sector in increasingly providing public services. The role of 
the private sector in coordination of SDI does not reflect 
its broader contribution.  
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Role of State Level in National SDI 
Administration of National SDI – People & Policy Aspects 
 

 
State level is crucial to contributing to 
the National SDI  

The State level is crucial to contributing to the National 
SDI and forming the link to local level information. The 
greatest users of state government spatial information are 
other state government departments and agencies, self-
use by the state provider agencies and use by local 
government.  
 

State and Federal agencies are the 
principal suppliers of spatial 
information 

State and Federal agencies are the principal suppliers of 
spatial information, largely for their own use. Other state 
agencies, self supply, and federal agencies are the largest 
sources of the spatial information for the respondent 
organisations.  
 

National SDI in federated countries is 
dependent on State-based coordination 

National SDI in federated countries is dependent on State-
based coordination of spatial information and activities. 
State based coordination mechanisms for spatial 
information and activities across government, industry, 
and community promote nationally consistent policy and 
standards for local implementation. State coordination 
body is the logical delivery mechanism to a Country’s 
National SDI strategy. 
 

 

 

Whole-of-Government Coordination 
Administration of National SDI – Access, People & Policy Aspects 
 

 
Whole-of-government coordination of 
spatial information and activities  

Each level of government requires whole-of-government 
coordination of the spatial information assets, activities 
and initiatives of department and agencies, to reduce 
duplication and investment, improve efficiency, and 
improve development of set of most commonly used 
themes of spatial information: ‘collect once, use many’.  
 

Federal Government agencies require 
coordination of spatial information and 
activities 

The federal government, treated as an additional 
jurisdiction to those at the state level, requires a 
coordination mechanism for spatial information and 
activities to connect to a Country’s National SDI strategy.   
  

Whole-of-agency coordination of spatial 
information and activities 

An organisation’s spatial information assets, activities and 
initiatives need to be coordinated across the organisation 
and division in the same manner as corporate IT 
infrastructure.   
 

Whole-of-government ICT strategies 
should expand mandate to include 
spatial information and activities 

Spatial information management should be considered as 
part of a broader ICT strategy of a jurisdiction or 
organisation. Consistent spatial information management 
across agencies should compliment and dovetail existing 
information and technology management strategies 
progressed by central or high-level government.  
 
 
 

People Policy Data

Standards 

Access 

People Policy Data

Standards 

Access 
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6.3.3 Collaboration Strategy 
 
Nature of Organisational Collaboration 
Purpose/Basis for Collaboration – All Aspects of SDI 
 

 
Collaboration refers to many forms of 
organisational interaction 

Numerous forms of collaborative interaction including: 
informal, formal, partnership, consortia, coalition, joint 
venture, alliance, networks and associations. These 
interactions can be observed from individual relationships, 
to large multi-partner networks of organisations. 
 

Partnership is a formal interaction 
between organisations  

The term partnership is used commonly across the spatial 
information field in the sense of organisations working 
together. A matured definition of partnership is adopted to 
denote a formal-collaboration, underpinned by binding 
agreements, licenses, contracts or legislation.  
 

Data sharing is the most common form 
of collaboration  

The most common basis for organisational collaboration is 
data sharing. Data sharing is to economic factors 
including, reduced duplication of effort and expense, and 
the sharing of skills, resources and personnel.  
 

Organisations collaborate in multiple 
ways on many levels 

Many forms of organisational collaboration occur in 
practice with the most common response being many-to-
many: multiple collaborations with many others.  
 

Informal Collaboration – People Aspect 
 
 
 
 
Informal Collaboration is underpinned 
by mutual needs and goodwill  

Mutual needs and goodwill were identified as the most 
common foundation for informal collaboration.  
 

Operational level personnel engage 
informally with other organisations  

Specialists, technicians and support staff mostly interact 
informally with other organisations. Ineffective formal 
agreements can lead to increased informal interactions 
between operational staff ‘to get the job done’.  
 

Formal Collaboration – People & Policy Aspects 
 
 
 
 
Formal collaboration is largely 
underpinned by license-based 
agreements  

License-based agreements form the most common basis 
of formal collaboration. Legislation, service level 
agreements and memorandums of understanding can 
also assure formal collaboration. 
 

Formal collaboration is dependent on 
trust  

Trust between organisations is the most important 
characteristic of formal collaboration. A high level of 
importance was placed on confidence in the partner 
organisation to meet requirements of the agreement, 
followed by goodwill and defining the bounds of the 
partnership are important considerations. 
 

Executive level personnel engage 
formally with other organisations  

Executive and middle management staff mostly interact 
formally with other organisations. It is important for the 
success of formal collaboration for executives from both 
organisations to maintain a good rapport.  
 

People Policy Data 

Standards

Access

People Policy Data 

Standards

Access

People Policy Data 

Standards

Access
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Outcome and Stages of Collaboration – All Aspects of SDI 
 
 
 
 
Successful organisational collaboration 
is productive  

Successful organisational collaboration can yield new 
products, innovations, standards, improved processes or 
methods. 
 

Mutually benefiting (win-win) forms of 
collaboration are the most successful  

Despite the potential for benefits to be realised through 
cooperation, the incentives to cooperate do not typically 
outweigh perceived gains from a self-interest (win-lose) 
course of action. However, sustained mutually benefiting 
collaboration (win-win) will yield a sustained reward for 
both parties in the long term.  
 

Time is important in collaboration Collaboration can be observed in stages of evolution and 
development. Collaboration can vary from fixed term 
projects to ongoing formal relationships such as joint 
ventures, mergers or take overs that will change the 
nature of collaboration over time, and may result in a new 
organisation, committee, or body.  
 

Sustained collaboration is more 
prevalent than project based  

The majority of the respondent’s collaborations are 
ongoing, rather than project based. Organisational 
collaboration needs to become routine in the normal 
course of business activity of the organisations.  
 

 

 

People Policy Data

Standards 

Access 
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6.3.4 National SDI Collaboration Model 
 

The National SDI Collaboration Model compliments existing SDI models discussed 

in Chapter 2 to expand on the people and policy components that comprise the 

institutional framework, administrators, users and providers of SDI. Figure 6.26 

provides an illustration of the National SDI Collaboration Model, highlighting the 

interrelated components (denoted by the bi-directional arrows) and the guiding 

principles of each. The Model has the following form to emphasise the taxonomy of 

the exposed SDI principles and priorities, namely that a National SDI must firstly 

consider a SDI strategy and the national economic, social and environmental 

imperatives that will shape the National SDI. The SDI strategy in turn is supported by 

the mutually dependent Coordination Strategy and Collaboration Strategy that 

determine how the National SDI will be progressed organisationally.   

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 6.26 National SDI Collaboration Model. 

 

The SDI Strategy provides the policy framework for National SDI to guide the use, 

provision and management of spatial information at the jurisdictional and 

organisational level. The Coordination Strategy provides a framework for SDI 

coordination bodies and administrators to set policy for inter-governmental relations, 

engaging stakeholders, community participation, and for fostering industry growth. 

SDI Strategy 

Coordination Strategy 

Collaborative National SDI 
• Sustainable Development Objectives 
• Better Decision-Making and E-Govt. 
Spatial Data and Technology 
• Access to Fundamental Data 
• Broad Spectrum of Data 
• Use Beyond Own Jurisdiction 
• Increased Dependence on ICT 

Administration of National SDI 
• Coordination in a Federation of States 
• Engage Stakeholders and Community 
• Industry Development and Participation 
• Role of State Level in National SDI 
• Whole-of-Government Coordination 

Collaboration Strategy 

Nature of Organisational Collaboration 
• Purpose/Basis for Collaboration 
• Mutual Benefit 
• Informal Collaboration 
• Formal Collaboration 
• Outcome and Stages of Collaboration 

National SDI Collaboration Model 
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The Coordination Strategy is pertinent to federated countries with guiding principles 

for cohesive state and national coordination of spatial information and activities. The 

Collaboration Strategy provides a guide to various organisations entering into spatial 

data partnerships. Collaboration principles enable organisations to consider their 

interactions with other organisations and to harmonise policies and collaboration 

strategies.  

 

The National SDI Collaboration Model is a useful framework for practitioners to 

implement or assess a nation’s SDI. The Model is a construct of largely confirmatory 

findings and reflects the identified strengths in the SDI investigated in Australia and 

Canada and broader literature. In the absence of a National SDI, the Model can be 

used as a minimum base from which SDI strategies can be drafted to suit the nation’s 

needs and priorities. In developing or emerging nations, the Model may be used as a 

strategic vision, allowing development goals to be set in line with the nation’s 

economic, social, environmental, and poverty alleviation objectives.  

 

Weakness in the Model is attributed to the inability to determine the success of the 

Model as a tool for implementation or assessment of a nation’s SDI within the scope 

of this study. Further, the relative success of the Model against other models, lists of 

key factors or recommended courses of action can not be reasonably determined. The 

study is dealing with a relatively new and not well researched domain, namely the 

organisational and institutional components of SDI. This presents the challenge that 

an accepted research methodology or approach is missing. The National SDI 

Collaborational Model contributes towards overcoming this gap.      
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6.4 Comparative Federal and State Case Study 
 

A comparative federal and state case study was undertaken to test the cumulative 

research findings. The investigation comprised a study of Canada including two 

selected provinces New Brunswick and Ontario. The results of the investigation will 

then be discussed with respect to the National SDI Collaboration Model and 

associated lessons and strategies for SDI, national coordination in federated countries, 

and the nature of organisational collaboration. 

 

The comparative case study was undertaken from October 2003 to November 2003.  

The Jurisdictional Questionnaire was amended for the distribution throughout the 

selected provinces reflecting the Canadian coordination bodies, lead agencies and 

Canadian terminology. Approximately 25 formal meetings were conducted at 

government agencies, private organisations and the University of New Brunswick in 

addition to informal discussions, facility tours and attendance at seminars. 

Jurisdictional Questionnaires were also distributed. However, given the small time 

frame, senior staff were often unavailable, thus relying on subordinate staff to provide 

research assistance, hampering distribution of the questionnaire to appropriate 

individuals. The response rate of Jurisdictional Questionnaire was not sufficient for a 

representative sample and results were excluded from the Canadian study. Some 

intuition was derived from questionnaires returned. The following comparative case 

study is drawn primarily from the formal meetings, informal discussions, government 

reports and literature obtained throughout research visits.  
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6.4.1 Canada: A Federation of States 
 

Canada has large landmass of 9.012 

Million Square Kilometres, second 

only in territorial size to Russia and 

has a rich diversity of natural 

resources. The estimated residential 

population of Canada is above 30 

Million as shown in the country profile in Table 6.2. Approximately 90 per cent of the 

population concentrated within 160 Kilometres of the Unites States northern boarder, 

attributed to vast regions of continuous permafrost in the Country’s north (CIA 2004). 

Canada maintains a strong cultural duality with national languages English and 

French. Economically and technologically the nation has developed in parallel with 

the United States.  

 

Government System of Canada 
 
Canada became a self-governing dominion in 1867 while retaining ties to the British 

Crown. Canada is federated country of ten provinces and three northern territories 

(Watts 1999). Its paramount political challenge continues to be the relationship of the 

province of Quebec, with its majority of French-speaking residents and unique 

culture, to the remainder of the country (CIA 2004). Throughout its history, Canada’s 

federation has been marked by both the English-French duality and by strong 

regionalism expressed through the provinces. The place of Aboriginal peoples in the 

federation has more recently been recognised with the proclamation of the northern 

territories.  

 

Assessment of Spatial Information and Activities 
 

The Canadian Geospatial Data Infrastructure (CGDI), is the pinnacle spatial 

information initiative of Canada and is driven by GeoConnections. The CGDI is 

referred to as the technology, standards, access systems and protocols necessary to 

harmonise all of Canada’s spatial databases and make them available on the Internet. 

Table 6.2 Profile of Canada.  
Land Area 9.012 Million Km2  
Population 30.007 Million  
Language English & French 
Currency Canadian dollars (CDN) 

Gross Domestic Product  1,096,359 Million CDN 
(Source: Statistics Canada 2004) 
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The CGDI comprises fundamental spatial information including topographic maps, air 

photos, satellite images, nautical and aeronautical charts, census and electoral areas, 

forestry, soil, marine and biodiversity inventories. Five pillars of activity support the 

CGDI, they aim to address (GeoConnections 2004): 

• Data Access – developing the technical components so that Canadians can access 

spatial data on the internet, working across federal agencies, provincial and 

territorial governments, the private sector and the academic community; 

• Framework Data – providing commonly used spatial data sets required for 

application and analysis, allowing users and agencies to add value, develop new 

applications and create more detailed new spatial data bases; 

• Spatial Data Standards – using standards that simplify access, improve data 

quality and integration, and encourage commercial development of internationally 

compliant software technology; 

• Partnerships – creating collaborative agreements and projects among the federal 

government, provincial and territorial governments, industry and the academia to 

make spatial data more available by sharing new development and capitalizing on 

emerging technology; 

• Supportive Policies – simplifying government policies and harmonizing the access 

and use of spatial data. 

 

At a regional level, spatial information is produced by a wide variety of organisations 

from federal, provincial, and in some cases, municipal levels. These datasets are 

maintained at a variety of accuracies, typically ranging from 250m down to around 

1m. The fundamental data of the CGDI is being created in partnership with data 

creators and suppliers to ensure national coverage in varying levels of detail for a 

wide range of end-user applications (GeoConnections 2004). 

 

The CGDI is a distributed set of data, as well as services and applications that enable 

the sharing and use of spatially referenced information. CGDI is an open information 

technology infrastructure that is based upon publicly available specifications. The 

architecture is designed to enable the implementation of systems to support service 

providers, data providers and application developers, using interoperable and re-

usable components. The CGDI technical specifications draw upon the International 

Organisation for Standardisation (ISO) 19100 series of spatial standards and related 



6 NATIONAL SDI COLLABORATION MODEL 
 

195

implementation specifications under development by the Open GIS Consortium 

(OGC) (GeoConnections 2001). 

 

Coordination of Spatial Information and Activities 
 

Ottawa is home for GeoConnections, a national partnership initiative working to build 

the Canadian Geospatial Data Infrastructure (CGDI). Geoconnections was initially 

established as a five-year program with direct funding of 65 Million CDN and a 

mandate to build the CDGI. The five-year term is near complete and new funding will 

need to be obtained for efforts to be continued. The various programs of 

GeoConnections have been very successful in building online access infrastructure, 

identifying and making available much of Canada's spatial information resources and 

developing spatial data standards. A key goal of GeoConncentions is ‘collect once and 

use by many’ (GeoConnections 2004).   

 

GeoConnections has a strong industry focus with a central role to coordinate federal, 

provincial and territorial, and private sector partner’s investments in spatial 

information and activities. Of the GeoConnections’ funding, investment in industry 

participation and work programs is matched equally to the public investment. The 

Geoconnections Secretariat function, housed in Natural Resources Canada, is the 

lynchpin for building and maintaining relationships between government agencies, 

academia and private industry. The Secretariat operates under the guise of the 

Canadian Council on Geomatics (CCOG) and the Inter-Agency Committee on 

Geomatics (IACG).  

 

The CCOG is membered by representatives from the provinces and territories and 

from five federal agencies, with the goal to build partnerships, share spatial 

information and activities, and progress policy development (Coleman 1999, 

GeoConnections 2004). The IAGC comprises a steering committee of high-level 

government representatives (Assistant Deputy Ministers) from several federal 

agencies, supported by a member-agency working group. The IAGC progress federal 

spatial information sharing and supports the Government's interests in information 

and knowledge management through the Government On-line (GOL) initiative 
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envisaged by the Prime Minister (GeoConnections 2004). Key federal agencies that 

share membership on the various committees include Natural Resources Canada, 

Geomatics Canada, National Defence, Fisheries & Oceans, Statistics Canada, 

Elections Canada and Canada Post, and Statistics Canada: a large user of road 

network datasets, locality and topographic data for developing Census collection 

districts.   
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6.4.2 New Brunswick 
 
New Brunswick has contributed greatly to 

GIS development from its early inception. 

Multi-national organisations including 

ESRITM, IntergraphTM, and CARISTM have 

roots in the maritime province from being the 

founding user-base to early developmental 

works. New Brunswick is now recognised 

worldwide for its pioneering implementation 

of the E-government service delivery model Service New Brunswick (SNB).  

 

The profile of New Brunswick is 

shown in Table 6.3. Community 

strengths include the University of 

New Brunswick (UNB) with 

particular strengths in geomatics and 

geodesy, GIS software and 

application firm CARISTM locally based with over 200 staff and the central offices of 

SNB within the provincial capital Fredericton. UNB lays claim to the first ESRI 

ArcViewTM site license. This legacy provides an interesting look at the development 

of SDI in a province that pioneered GIS and is also providing unique advancements in 

SDI. 

 

Assessment of Spatial Information and Activities 
 

New Brunswick has forged new and innovative ways to manage the provinces land 

information for over 30 years from pioneering land information systems (LIS) in the 

1970s, through to implementation of one the world’s first online land registry systems 

in 1996 (Finley et al. 1998, Groot & McLaughlin 2000). Service New Brunswick 

(SNB) is a market-driven government owned corporation with mission to improve the 

delivery of government services to the public. SNB has four lines of business (SNB 

2004b):  

Table 6.3 Profile of New Brunswick.  

Land Area 71,355 Km2  
State Population  729,498  
Capital City  Fredericton 

Gross State Product  20,618 Million CDN 

Proportion of GDP  1.9% 

(Source: Statistics Canada 2004) 

New Brunswick 
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• Operating the provincial real and personal property registries, delivering land and 

personal property information services to the public;  

• Assessment of all provincial lands, buildings and improvements, and operation of 

the property assessment and taxation system jointly with the Department of 

Finance;  

• Providing a portal to over 140 government services to the public online, via the 

SNB call centre and across-the-counter at services centres throughout the 

Province;  

• Maintain survey control network and topographic mapping system for the 

Province. 

 

Its regular user base of 4,000 accounts includes provincial and federal government 

agencies, municipalities, lawyers, surveyors, appraisers, realtors, financial institutions, 

utilities, engineers, consultants and resource-based industries. SNB was first 

established in 1990 under the name of the New Brunswick Geographic Information 

Corporation (NBGIC). The Corporation changed its name in 1998 when it added the 

portal for delivery of basic government services to its core business (SNB 2004b). 

CARISTM provides a large proportion of the services administered by Service New 

Brunswick across the province and many provincial and local municipalities are 

capitalising on CARISTM products such as the City of Fredericton to meet their GIS 

needs.  

 

Coordination of Spatial Information and Activities 
 

The creation of SNB allowed for the Province’s array of land information activities, 

previously spread across several departments and portfolios, to be brought under the 

one umbrella (Groot & McLaughlin 2000). The Service New Brunswick Act provides 

the context for the activities of the corporation. The Act specifies that SNB is the 

principal provider, on behalf of government, of customer services, through physical 

offices, telephone and electronic channels. The Act also sets out the corporation’s 

responsibility for coordinating geographic information services, real property 

assessment and registration and the administration of tax-related benefit programs, 

personal property registration, Corporate Affairs Registry, and the promotion of the 
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geomatics industry (SNB 2004a). SNB is headed by a President and governed by a 

Board of Directors. SNB comprises members of government, industry and academia 

appointed to an audit committee and a system development committee. The 

corporation contracts out specialised geomatics and technology work to private sector 

companies such as quality control, project management, topographic data collection, 

and management of technical architecture (SNB 2004a). 

 

Much of the spatial information delivered by SNB belongs to other departments, 

agencies and municipalities.  The commercial nature of SNB means it has to operate a 

self-sufficient business, with a key source of revenue generated from data distribution. 

Provider organisations, being both users and providers of spatial information can find 

themselves paying for access to their own departmental spatial information (Finley et 

al. 1998). At present, the majority of spatial information is static in nature, and 

preloaded by users in approximately quarterly cycles. SNB is working towards a 

distributed database environment, allowing real time access to spatial information 

online, and avoiding the need for weeks of data manipulation to upload new datasets. 

The existing tile-based spatial datasets also hampers the update of spatial information 

by both users and providers of the provincial data.   

 

Summary of Findings 
 

New Brunswick’s exemplar approach to E-Government service delivery is recognised 

worldwide. The consolidation of the provinces land related activities and further 

commercialisation of the management and service delivery provides a test case for 

efficient and innovative government practise. However, SNB has largely become a 

line agency for government service delivery with minimal retention of spatial 

expertise. Whole-of-province management of spatial information and activities is 

being progressed by a commercial entity. Three sets of environmental spatial 

information was included in 1997, brought across to SNB from the New Brunswick 

Department of the Environment (Groot & McLaughlin 2000). There remains a wealth 

of spatial information held by other departments and agencies, particularly in the 

environmental and natural resource disciplines, with no linkage to SNB. 

 



6 NATIONAL SDI COLLABORATION MODEL 
 

200 

New Brunswick’s commercial approach to spatial information management with an 

E-Government service delivery thrust, means senior executives do not require a strong 

expertise in spatial information. The organisation’s spatial knowledge base is further 

limited by a large degree of outsourcing for specialist spatial activities. This hampers 

SNB ability to advance its spatially based systems and increases its dependence on 

industry. The proprietary solution adopted by SNB, in the form of CARISTM products 

restricts the inclusion of much of the provinces environmental spatial information that 

is largely maintained in an ESRITM environment, although the spatial industry is 

making headway in open source and open platform development. The absence of a 

whole-of-provincial government coordination body for spatial information means 

provincial spatial information management is a function of departmental willingness 

and SNB’s ability to encourage new and potential data providers to participate and 

invest their resources in preparing their datasets for inclusion.   
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6.4.3 Ontario 
 
Ontario is home to both the Federal capital of 

Canada, Ottawa and the largest metropolis 

and business hub of Canada, the provincial 

capital Toronto. Ontario, through the 

Ministry of Natural Resources (MNR) is 

driving a broad-based collaborative approach 

to developing the provinces spatial 

information infrastructure with a strong ethos 

of sharing spatial information and activities. The Land Information Ontario (LIO) 

program of MNR has brought together provincial agencies, federal and municipal 

governments, the private sector, community groups including First Nations and 

Aboriginal communities in strategic partnership to develop provincial-wide spatial 

information infrastructure.  

 

The profile of Ontario is illustrated in 

Table 6.4. The most populous 

province with over 11 Million 

residents, Ontario is bounded by 

French-Canadian majority province of 

Quebec and the great lakes to the 

south that includes the Niagara Falls system and border with the United States. 

Testament to the Ontario example is the strong linkages with provincial agencies, and 

to the federal and municipality levels. Ontario has leveraged off the geographic 

proximity of the Federal Government, which facilitates the relationship. Ontario has 

also made strategic partnerships with non-neighbouring provinces. 

 

Table 6.4 Profile of Ontario. 

Land Area 907,655 Km2  
State Population  11.410 Million  
Capital City  Toronto 

Gross State Product  459,805 Million CDN 

Proportion of GDP  41.9% 

(Source: Statistics Canada 2004) 

Ontario
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Assessment of Spatial Information and Activities 
 

Land Information Ontario (LIO), a program of the Ministry of Natural Resources 

(MNR) has developed the Ontario Land Information Infrastructure (OLII) to provide a 

permanent framework for Ontario’s spatial information. The approach compliments 

the broader ICT strategy for the Province, utilising strategic partnerships to forge a 

cohesive spatial information infrastructure to support the collection, management and 

distribution of Ontario’s spatial information assets (LIO 2000). The OLII anticipates 

delivery of better client, stakeholder and community access to new and improved 

spatial information, and a better means to share and use that information. The OLII 

has a two-prong approach; firstly to establish the Ontario Geospatial Data Exchange 

(OGDE) to progress sharing of spatial information in the public sector, and secondly, 

the LIO is working together with the Federal Government GeoConnections program 

to develop supportive policy to foster the private sector. Benefits of the OLII include 

improved government services through faster, greater functionality, integrated 

services, spatial data and tools. Ontario’s Provincial Ministries estimate to receive 

savings and benefits in excess of 18 Million CDN per year (LIO 2003).  

 

The OGDE draws its members from all levels of government, including the Federal 

Government, Ontario Government and municipalities with mandate in Ontario. 

Membership is also open to First Nations and aboriginal communities as well as 

broader public sector entities such as conservation authorities, school boards, and 

academia (LIO 2004). The OGDE is a multi-party agreement to improve the ability of 

all levels of government, public sector agencies, and aboriginal communities, to share 

spatial information amongst themselves for non-commercial purposes. 

 

Funding for the OLII initiative, which comprises the OGDE is obtained through an 

annual levy paid by the various Ministries of the Ontario Government.  In return, free 

access is provided to Ontario Government organisations. The Federal Government, 

municipalities and non-government members pay an annual fee that is waived in the 

first year to cover hardware, software and support costs. There is no charge for the 

spatial data itself (LIO 2004). It is expected that all members’ spatial information is 

shared unless there is a legal, legislated or privacy reason not to do so. Members may 
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specify restrictions on access by members to their sensitive or classified data. The 

spatial information is also included in the provincial spatial data directory, the Ontario 

Land Information Directory (OLID). Members can either maintain responsibility for 

distribution of their own spatial information or submit the data to the designated 

Ontario Land Information Warehouse (OLIW), established to facilitate standardised 

access by members. 

 

Coordination of Spatial Information and Activities 
 

The Ontario Government has long been aware of the need to provide better ways to 

share its spatial information. Since 1974, MNR was given responsibility to develop a 

comprehensive system of the Province’s land related information. A 1983 report into 

the user needs of land information in the Province, recognised that there was no clear 

understanding of the overall municipal needs for land-related data and systems, and 

that there was no defined approach to facilitate the exchange of land-related data 

between the province and the municipalities (MNR 1983). Government efforts since 

have concentrated on improving the management of spatial information and systems 

in the Province. 

 

LIO was established to coordinate and standardise the production, management and 

distribution of the provinces land information. LIO is now pivotal to coordination of 

spatial information across both government and the broader industry and community, 

having formed strategic partnerships that include federal and municipal governments. 

The work of LIO compliments that of the Federal Government’s GeoConnections 

program and contributes to the development of the National spatial information base, 

the CGDI. The current head of Information Management in MNR with responsibility 

for the LIO is also the chair of the national CCOG.  

 

The OLII is a cohesive framework supporting the collection, management and 

distribution of Ontario’s land information assets through strategic partnering and data 

sharing. Whilst MNR administers the OGDE initiative, a 19-member governing board 

provides actual program governance, comprising 8 representatives provincial agencies 
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(providing the bulk of public funding) and representatives from municipal and federal 

agencies, academia and the private sector (LIO 2004). 

 

The ODGE aims to make data more widely available, encouraging the use of 

fundamental data and providing a means for all levels of government to catalog and 

share their data. Emergency Management Ontario (EMO) is one agency involved in 

the OGDE. The EMO provides the cross-agency main operations centre for the 

management of large statewide emergencies such as the power outage in 2003 that 

blackened vast tracks of Canada and Northern America. EMO's timely access to 

spatial data from many agencies and organisations is critical to emergency 

management and response in the Province. The operations of EMO would be greatly 

hampered without the OGDE and the efforts of the LIO. Inter-agency collaboration 

for the OGDE has contributed to the communication and relationships between 

emergency management agencies that are also members of the OGDE. The relatively 

close proximity of Ontario to New York meant the events of 11th September 2001 

were felt strongly in the Province. There is a strong awareness of the benefits of a 

collaborative approach to spatial information management.    

 

In 2003, Ontario’s Minister for Natural Resources signed a partnership with British 

Colombia’s Minister of Sustainable Resource Management to work together to 

improve the way information about the provinces' land and natural resources is 

managed (MNR 2003). The collaborative arrangement will allow Ontario’s MNR and 

British Columbia’s Ministry of Sustainable Resource Management to use their 

combined skills and resources to determine the best ways to collect, store and 

distribute digital data and pursue information sharing with other partners, including 

the private sector. The agreement, which is set for renewal in late 2006, enables the 

two provinces to share funding opportunities, increase buying power and gain 

strategic advantage in similar provincial, national, and international initiatives. This 

inter-provincial collaboration is unique being a partnership between two non-

neighbouring jurisdictions.  
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Summary of Findings 
 

Ontario is marked by a strong recognition of the value of a collaborative approach, 

particularly across public-sector ministries and agencies. The OLII is an excellent 

example of a robust provincial SDI strategy and infrastructure development in the 

realisation of the OGDE. Importantly, the approach distinguishes between the data 

sharing for public good (better investment of public resources), and the need to foster 

growth in the spatial industry. LIO recognises the importance of broader information 

and knowledge management, with the OLII being consistent with the Province’s ICT 

strategy and role of the Chief Information Officer. The LIO has actively sought to 

break down barriers to the sharing of spatial information including perceptions of 

‘information as power’ and silo-based development of infrastructure (LIO 2003).  

 

LIO has brought together all levels of government, provincial ministries, private 

sector, academia and community groups to develop, share and manage spatial 

information and activities. The OGDE is based upon free and open data exchange 

between member organisations, where funding is raised from an annual levy from 

members. Data is not directly charged for, nor does a member organisation need to 

relinquish responsibility for their spatial information. The LIO maintains a strong 

linkage with the Federal GeoConnections program. The OLII is contributing to and is 

consistent with the national framework, the CGDI. Emergency management 

operations in Ontario have also been greatly enhanced by the success of the OGDE.  
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6.5 Assessment of Federal and State Case Study 
 

The Collaboration Model and associated strategies for SDI, coordination in a 

federated country, and for collaboration will be discussed in relation to findings of the 

comparative federal and state case study. The findings reaffirm or discount the 

guiding strategies and form a test of the Model. If validated, the strategies are deemed 

to be transferable to the development of National SDI in other countries that are a 

federation of states. 

 

6.5.1 Assessment of Spatial Information and Activities 
 

Canada is making very positive progress in the development of National SDI. While 

there are many similarities to the developments in Australia, there are also some 

unique strengths and weaknesses in the spatial information activities observed in 

Canada. Canada is characterised by a strong industry focus, recognition of 

fundamental spatial information and the relationship of spatial information and E-

Government.  

 

Towards a Collaborative National SDI 
 

Collaboration and strategic partnerships are central to Canada’s approach to 

developing National SDI. The progress of the CGDI appeared to be driven by 

economic and social imperatives, more so than supporting environmental 

management and decision-making. Business and industry are seen as the key users 

and beneficiaries of spatial information. However, representation on national 

coordination bodies such as the CCOG and Onatrio’s OGDE initiative does include 

broad and balanced representation from the environmental and natural resource 

sectors together with business, trade and social ministries from provincial and federal 

government (GeoConnections 2004). The CGDI is contributing to Canada’s 

management of economic, social and environmental issues through the work of the 

Sustainable Development and Resource Management Advisory Network Node of 

GeoConnections.   
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The IAGC provides a high-level government linkage by connecting to the Federal 

Governments information and knowledge management strategy. The recognition of 

the synergy between spatial-information management and broader information and 

knowledge management across government is particularly strong within the federal 

GeoConnections program and in the Province’s of Ontario and New Brunswick. 

Demonstrated by New Brunswick’s E-Government service delivery program. SNB is 

a realisation of the potential for spatial information to support and compliment a wide 

range of government information services.   

 

Spatial Data and Technology 
 

Access to spatial information was a key driver for the spatial information coordination 

efforts at provincial and federal levels. However, this equated to the development of 

website portals and mechanisms for the controlled distribution of spatial information 

rather than allowing users to discover and bind to the required data. Cross-agency 

access to spatial information appeared to be excellent in Ontario with free and open 

access to spatial information between members of the OGDE. Despite the federal 

level having the benefit of the GeoConnections program and support from the CCOG 

and IAGC, access to spatial information between agencies appeared limited and 

largely silo based. New Brunswick also appeared to experience silo-based 

management of spatial information and activities despite the establishment of SNB. 

Agencies not involved in the early establishment of SNB appeared to be less willing 

to be data providers or users of services offered by SNB.  

 

Across Canada, both provincial and federal agencies and coordination initiatives 

recognised the importance of fundamental spatial information. The federal 

GeoConnections program recognises a base set of fundamental data, but also a 

broader range of fundamental spatial information produced by other disciplines and 

sectors that were also important to the national framework (GeoConnections 2004). A 

strong awareness was observed of the use and the need to provide spatial information 

beyond the organisations’ political level or administrative jurisdiction. Such that 

federal agencies rely on information at the municipal and provincial level, and 
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provinces similarly require municipal spatial information and federal information such 

as census.  

 

Spatial information and services are largely available via the Internet for users. Portals 

including the national clearinghouse of the CDGI and SNB allow much spatial 

information to be discovered and accessed online. However, as also observed in 

Australia, the update and maintenance regimes of large spatial datasets, held in the 

various municipal, provincial and federal agencies were still carried out by CDROM 

distribution to users. Little of the national fundamental themes of spatial information 

were web-enabled at this point in time. The federal GeoConnections program is 

making progress towards open GIS and harnessing the possibilities of ICT.   

 

6.5.2 Assessment of Coordination 
 

Coordination of spatial information and activities in Canada is a function of top-down 

development of the CGDI and regionally diverse provinces that maintain greater 

power than the federal level. While Canada largely recognises the role of ICT and 

importance of connecting to high-level government, the role of the provincial level is 

less recognised in the national initiative. The natural resources ministry assumes the 

coordination role at the federal level and in some provinces rather than a dedicated 

central or high-level government agency. Many of the initiatives observed maintained 

broad stakeholder and community engagement. National SDI development in Canada 

is hampered by strong Provincial independence and the commercialisation of spatial 

information and services.     

  

Coordination of National SDI in a Federation of States 
 

The perception of what constitutes National SDI differs between Australia and 

Canada. Canada’s National SDI effort being progressed by the federal 

GeoConnections is presently more top-down in approach rather than fostering bottom 

up contributions. The fundamental themes of spatial information are largely derived 

from 1:250K scale topographic mapping across the nation, rather than the national 
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accumulation of municipal and provincial information while provincial agencies use 

and maintain their own fundamental spatial datasets. 

 

The GeoConnections program is well recognised by high-level federal government 

through the IAGC comprising Assistant Deputy Ministers and the CCOG. 

Participation of federal agencies in GeoConnections network and advisory nodes 

remains largely voluntary. The OGDE initiative in Ontario has broad membership 

including central agencies. However, membership appeared to be based on 

willingness than a formal mandate or ministerial direction. Both of these federal and 

provincial initiatives are a program of the respective Ministry of Natural Resources 

and not of a central or high-level government agency. In New Brunswick, SNB as a 

government-owned corporation provides whole-of-government service delivery. 

However, SNB cannot force new and potential agencies to provide their spatial 

information, aside from the founding agencies. There is no high-level coordination 

body for spatial information in New Brunswick. In Ontario and at the federal level, 

coordination is a collaborative solution based on willingness of members. There is no 

federal or provincial legislation that enforces spatial information and activities to be 

shared or managed collaboratively. 

 

The system of government impacts the nature of National SDI in Canada. In contrast 

to Australia, slight constitutional differences, cultural duality and being neighbours to 

the United States, has meant Canada’s federation has many particularities. Watts 

(1999) observes that nations with a high degree of homogeneity experience greater 

dominance at the federal level, while nations with high regional diversity experience 

greater powers allocated to the constituencies. Canada and Australia are marked by 

this trend. Australia with its relatively homogeneous states has a very economically 

powerful federal government, while Canada’s provinces, aside from the separatist 

Quebec, are very independent with inter-jurisdictional trade relationships tending 

north-south (with the United States) more than east-west (Galligan 1993). 

Geographically and demographically, Canada and Australia share many similarities 

such as small population base across an expansive landmass, where vast regions of 

inhospitable lands restrict population growth and expansion. Both countries also share 

high levels of environmental and ecological biodiversity.  
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Engaging Stakeholders and Community 
 

Collaboration in Ontario’s OLII is a good example of both broad stakeholder 

involvement and community engagement at the provincial level. Membership of the 

OGDE is open to community groups including First Nations and Aboriginal 

communities and a diverse range of stakeholders including conservation authorities, 

school boards, and academia. Although the federal level are removed from 

community and local issues, the GeoConnections program maintains an extensive 

network of partnerships and networks of communities of practice across the broad 

range of stakeholders.   

 

Community participation is very important at the provincial and municipal levels. 

Canada is unique with fourth and even fifth levels of administration to manage remote 

communities and their local infrastructure. Involving these groups in the broader 

municipal and provincial spatial information management strategies is necessary for 

acquiring information at the source, supporting local capacity building, and building 

better communities. In the Province of New Brunswick, SNB interacted well across 

clients and key stakeholders. The approach by SNB appeared narrow and more 

consultative than collaborative. Collaboration was expected to be greater in a smaller 

province with less resources and lower population base to support spatial information 

initiatives. 

 

Industry Development and Participation 
 

A strong industry-building ethos permeates at all levels of government, with local 

private industry fostered by initiatives such as the CGDI. This trend reflects Canada’s 

highly industry centric community, which values the continued investment and 

employment provided by the local and domestic private sector. Provincial and federal 

governments actively promote and encourage the private sector. There is strong public 

sector support for industry in building SDI from all levels of government 

demonstrated by fifty per cent of GeoConnections program spending being divided 

equally between public and private sectors.  
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Role of State Level in National SDI 
 

Constitutional restraints and highly autonomous provinces restrict federal-local 

government collaboration in Canada. Inter-provincial collaboration is poor and 

federal-provincial relations are minimal, which greatly impedes development of a 

collaborative National SDI. This is in contrast to inter-state collaborative efforts in 

Australia including PSMA’s creation of nationally consistent spatial information 

products derived from the States. Ontario and British Colombia have formed a 

strategic partnership to progress the management of spatial information in the 

respective provinces. However, this is a unique collaboration. Presently there are no 

national initiatives similar to Australia’s PSMA resulting in federal agencies such as 

Statistics Canada having to liaise with each individual province to gain access to 

parcel related spatial information to conduct the national census. Within the 

provinces, local-provincial collaboration was observed to be improving, particularly 

across many municipalities of New Brunswick.  

 

Whole-of-Government Coordination 
 

Both the federal GeoConnections program and Ontario’s OGDE are broad partnership 

approaches that represent many of the jurisdiction’s ministries and public agencies. 

The respective natural resource ministries are driving both initiatives rather than a 

high level or central government agency. Much spatial information pertains to natural 

resources and land, which provides a logical base to support a jurisdiction’s spatial 

information strategy. However, without high-level government direction, a line 

agency has little ability to force participation, compliance and other agencies may 

perceive coordination forum as a mechanism for driving the natural resource 

agencies’ agenda. Dominance of the lead agency can impact trust, goodwill and 

mutual benefit that were identified as important factors of formal and informal 

collaboration. SNB in New Brunswick provides whole-of-government service 

delivery. However, SNB’s commercial structure and operation means the corporation 

cannot effectively manage spatial information and activities across the Province on a 

public good basis.  
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6.5.3 Assessment of Collaboration 
 

Collaborative approaches were highly prevalent amongst spatial information 

stakeholders and coordination bodies with a strong collaborative ethos at all levels of 

government. Despite the firm understanding of the benefits of working together, intra-

provincial and inter-provincial collaboration was not as widespread as observed in 

Australia. There was a greater tendency for formal collaboration than more informal 

interaction. The most successful collaboration observed was the OGDE in Ontario, 

underpinned by formal agreements and promoting an organisational culture of data 

sharing. Cross sector collaboration was good at all levels with the federal 

GeoConnections collaborative program producing spatial information portals, tools 

and products more so than change to organisational processes.  

 

Nature of Organisational Collaboration 
 

Collaboration occurring in Canada is as diverse as the many forms of interaction 

observed in Australia. There was a greater tendency towards formal partnerships such 

as the inter-agency agreements underpinning various nodes of the federal 

GeoConnections or Ontario’s OGDE. Collaboration was also far more strategic in 

nature, with government and industry entering into commercial partnerships or joint 

venture agreements. Data sharing based collaboration was very common as 

demonstrated by Ontario’s ODGE, New Brunswick’s delivery of cross-agency 

provincial spatial information through SNB and federal GeoConnections’ 

collaborative programs to build the CGDI.    

 

Much informal collaboration was observed in Canada. Technical and operational staff 

interacted across informal networks and relationships to ‘get the job done’. Although 

New Brunswick is a relatively small province with small population base, informal 

collaboration appeared to occur less despite many stakeholders being located in the 

same municipality of Fredericton. The unfunded and less formal program nodes of 

GeoConnections were based on goodwill and mutual benefit and showed the greatest 

potential for producing effective cross-agency data sharing collaboration.  
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Formal collaboration was the most prevalent form of organisational interactions 

occurring in the jurisdictions investigated. The outcomes of many formal 

collaborative efforts were spatial information portals, products or spatial tools more so 

than ongoing collaboration, processes or procedures. The OGDE of Ontario was an 

excellent example of formal collaboration with the objective to change the business 

processes of member agencies. The commercial nature of SNB in New Brunswick 

impacted trust and goodwill amongst other government agencies in the Province.  

 

6.5.4 Summary of Assessment  
 

Canada maintains a positive awareness of the value of spatial information and the 

need for National SDI to support the Country’s economic, social and environmental 

interests. The Province of New Brunswick has demonstrated how spatial information 

supports a range of government services delivered in an E-Government environment. 

Spatial information coordination at the federal level and in the province of Ontario 

was marked by a strong collaborative approach. Although strong collaborative 

frameworks were observed, there still appeared to be much duplication of effort and 

isolated management of spatial initiatives. The national initiative, the CGDI is 

predominantly top-down despite evidence suggesting that collaboration from the 

ground up is also required for ‘national standards, local implementation’. Regional 

diversity has resulted in powerful provinces and minimal inter-provincial 

collaboration. There is a stronger focus on industry growth and community 

participation at all levels than observed in the Australian setting. 

 

The National SDI Collaboration Model and associated set of strategies for SDI, 

coordination, and collaboration hold true against the findings of the federal and state 

case study of Canada and selected provinces. The case study findings reinforce the 

guiding principles of each of the interrelated strategies. The three strategic 

components of the Collaboration Model are deemed transferable to aid the 

development of National SDI in other countries that are a federation of states. The 

Collaboration Model is also a useful framework for the evaluation of a federated 

country’s National SDI effort.  
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6.6 Conclusion 
 

This chapter documented the development of the National SDI Collaboration Model. 

Firstly the results of the Jurisdictional Questionnaire survey conducted in Australia 

and selected states were presented. Findings from the survey contributed to 

determining success factors for SDI, coordination and collaboration. The model for 

collaboration was then developed based on the survey, jurisdictional case studies, and 

earlier findings that stem from the review of the body of knowledge. A comparative 

federal and state case study of Canada and selected provinces was then presented. The 

case study was assessed based on the strategic components and guiding principles of 

the National SDI Collaboration Model. The case study assessment determined that the 

National SDI Collaboration Model is transferable to another federated country.  
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DISCUSSION OF RESULTS 
 
 

7.1 Introduction 
 

This chapter discusses the major findings and contributions of the study. The 

conclusions of each chapter are summarised in turn. The outcomes are then discussed 

in relation to the research aim and objectives to test the overall research hypothesis. 

The conclusions are presented in Chapter 8 to complete the study.  

 

7.2 Summary of Major Findings 
 

The major findings and components of the study are summarised below as they appear 

throughout the thesis. The study flows from the initial review of the body of 

knowledge to arrive at the research problem and hypothesis. A method of research 

investigation is established to test the hypothesis and fulfil the research aim. Analysis 

of data collected follows, to arrive at the final synthesis and presentation of results and 

conclusions. 
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7.2.1 Spatial Data, Information and Concept of SDI 
 

Chapter 2 investigated the terms spatial data, information and concept of SDI. 

Contemporary SDI concepts and international trends were then overviewed followed 

by examination of the recognised components of SDI. Several research questions 

arose from this investigation addressing fundamental to SDI, relationships between 

SDI components, critical factors for SDI development, and stakeholders of SDI. 

Chapter 2 identified that SDI is crucial in supporting the decision making of 

government and meeting the social, economic and environmental imperatives of the 

community. The investigation revealed work on the technological and spatial data 

standards components of SDI is advancing rapidly. However little effort was being 

placed on the institutional and administrative aspects. SDI was found to involve 

complex intra- and inter- jurisdictional stakeholder interactions that span all sectors of 

society including tiers of government, industry, academia and community. 

 

7.2.2 National SDI and the Nature of Collaboration 
 

Chapter 3 investigated the nature of National SDI, federalism and national 

administration and the nature of organisational collaboration. This study arrived at 

additional research questions addressing national issues that require SDI, coordination 

arrangements, formal and informal stakeholder collaboration, and administration of 

spatial information in a country that is a federation of states. National SDI was 

identified as an enabling concept, with the ability to bring together many sectors, 

disciplines and communities of practice to co-manage an array of economic, social 

and environmental interests of a nation. National SDI was attributed with improving 

access to spatial information for emergency management and benefiting activities in 

many sectors including land administration, agriculture, health, defence, mineral 

resources and transportation. 

 

The investigation revealed that a country’s system of governance impacts the nature 

of National SDI and how it is administered. National SDI coordination structures 

needed to balance the interests and mandates of agencies at different levels of 

government and across many jurisdictions. National SDI development required a top-
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down and bottom-up collaborative approach to progress national consistency and 

local implementation. Federalism brought a greater dimension to the complexity of 

how to administer issues in the national interest. Collaboration theory was found to 

provide a useful way of thinking about coordination problems and organisational 

interactions. Mutually benefiting (win-win) collaborations were shown to yield a 

sustained benefit to both parties in the long run. A National SDI strategy needed to 

consider the interaction of stakeholders at the organisational level.  

 

7.2.3 Research Method and Design 
 

Chapter 4 set out the research design and method to investigate the research questions 

identified in the review of the body of knowledge and current practice. Techniques 

and approaches to qualitative research were considered to arrive at a design to meet 

research objectives and to fulfil requirements of engineering research. Research 

questions arising from the background chapters form the basis of a research strategy 

that consists the research aim and objectives to then arrive at a research hypothesis. A 

case study and survey approach was chosen involving in-person interviews and 

distribution of a Jurisdictional Questionnaire as part of the National SDI research 

project in Australia. Results of the survey and case study findings contributed to the 

development of the National SDI Collaboration Model. A comparative federal and 

state case study of Canada and selected provinces was conducted to assess the 

transferability of the Model in another federated country.  

 

7.2.4 Federal and State Case Study 
 

Chapter 5 examined a cross section of jurisdictional SDI activities and coordination 

arrangements in Australia to assess SDI development, coordination, and nature of 

collaboration. The investigation established that Australia’s development of SDI 

extends far beyond the national effort, with much activity at the state level. State 

diversity in terms of population size and density, land area, economy, natural 

resources and industry impacted the nature of spatial activities and how there are 

administered. The study found that community focused electronic service delivery 

together with whole-of-government ICT strategies are redefining State governance. In 
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jurisdictions with effective coordination, debate amongst stakeholders had moved 

beyond issues of access, to discuss matters of quality, format, coverage, and update 

cycles. This demonstrated that effective communication and access arrangements are 

attributed with strong coordination frameworks and robust collaboration.    

 

7.2.5 National SDI Collaboration Model Development 
 

Chapter 6 documented the development of the major outcome of the study, the 

National SDI Collaboration Model. The results of the Jurisdictional Questionnaire 

Survey conducted in Australia and selected states were presented and analysed. 

Findings from the survey contributed to determining success factors for SDI, 

coordination and collaboration. The National SDI Collaboration Model was then 

developed based on the survey results, the federal and state case study of Australia, 

and earlier findings that stemmed from the review of the body of knowledge. A 

comparative federal and state case study of Canada and selected provinces was then 

presented to test the model. The comparative case study was assessed based on the 

strategic components and guiding principles of the National SDI Collaboration Model. 

The case study assessment determined that the National SDI Collaboration Model was 

transferable to another federated country.  

 

7.3 Discussion of the Results 
 

The major findings of the research are now discussed to consider their impact on the 

field of study. Further consideration is given to the relevance of findings to 

administrators and decision-makers, changes in the course of the investigation, 

challenges encountered and potential limitations of the findings.  
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7.3.1 Importance of Spatial Information and the Concept of SDI 
 

SDI is crucial in supporting communities achieve their sustainable development 

objectives. The collection and management of spatial information and activities that 

contribute to SDI should be regarded as public-good with the growing 

acknowledgement of essential or fundamental spatial information as infrastructure. 

Despite increasing recognition as infrastructure, essential spatial information is not 

being managed in the same manner as other forms of public infrastructure such as 

road and rail networks. There is strong argument for SDI to have legislative backing 

to provide community confidence and surety in this public resource.  

 

Progress on the technical and spatial data standards components of SDI is advancing 

rapidly. However, little effort is being placed on the institutional and administrative 

components. This study highlighted that little is known about the institutional aspects 

of SDI or how a country’s system of governance affects administration of SDI. 

Administration of spatial information is spread across government and the private 

sector where both government and the private sector are users, providers and 

managers SDI. The study confirmed that SDI involves many complex interactions 

within and across jurisdictions particularly at the organisational level.  

 

7.3.2 Collaborative National SDI, Balancing National Interests and 
Federal Structures 
 

It is not always clear where responsibility for the development and management of 

National SDI lies within a country. SDI literature is inconsistent to whether National 

SDI concerns solely the national level initiative or activities of a federal or central 

government or if by definition, National SDI encompasses the collective contribution 

of SDI at all levels. This study contributes to SDI literature by clarifying the different 

perspectives and supports the view that National SDI is the collective of a nations’ 

SDI effort at all levels. A National SDI that is both top-down and bottom-up requires 

coordination arrangements to progress national standards and consistency, and local 

implementation.  
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National SDI was found to be an enabling concept with the ability to unite many 

sectors, disciplines and communities of practice to co-manage and respond to an array 

of economic, social and environmental issues and interests of a nation. This study 

identified a broader range of disciplines, sectors and activities that can contribute to 

and benefit from involvement in a nation’s National SDI initiative.  

 

A country’s system of governance and constitutional structure was found to impact 

the nature and structure of National SDI. In federated countries, where governance is 

distributed across central and regional jurisdictions, federalism brings a greater 

complexity to the administration of issues that are in the national (collective) interest. 

Federal systems throughout the world distribute roles and responsibilities differently 

across the central and regional administrations and evolve differently over time. It is 

unlikely that one model of National SDI is suitable for every country.   

 

Individual communities structure their governments and priorities based on their 

geographic and demographic differences. Therefore jurisdictions at all levels 

including federal, state and local, have different SDI needs and manage their spatial 

information and activities accordingly. However, regional and national issues arise 

that involve or impact these communities, requiring a collaborative effort and 

solution. Similarly, SDI is not always confined by neat administrative boundaries. 

SDI can be multi-regional for example SDI associated with natural features like water 

catchment areas. Inter-governmental coordination bodies that manage multi-

jurisdictional regions also have a role in National SDI.    

 

Collaboration theory is applicable to understanding SDI issues and provides a useful 

way of thinking about coordination problems and organisational interactions. 

Mutually benefiting (win-win) collaboration was shown to be the best option, 

providing a sustained benefit to both parties in the long term. Collaboration theory 

provides a basis for analysing many of the data sharing partnerships in SDI. Time was 

also shown to be an important factor in the evolution and development of 

collaboration. Collaboration in the form of equi-partner networks and large 

communities of practice can facilitate the development of technical aspects of SDI, for 

example clearinghouse design, and development of spatial data models and standards. 

Communities of practice are demonstrating the benefit of collaboration as observed in 
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the activities of the Open GIS Consortium (OGC) and the many standards based 

organisations worldwide. 

 

7.3.3 National SDI Collaboration Model 
 

The National SDI Collaboration Model compliments existing SDI models to expand 

on the people and policy components that comprise the institutional framework, 

administrators, users and providers of SDI. Factors of geography, population size and 

density, culture, language, and systems of governance contribute to a great diversity 

of countries even amongst developed and federally organised nations. It is likely that 

no single National SDI model will fit every country. However, analysis of approaches 

undertaken in other countries will enable practitioners and administrators to design the 

best suitable approach for their own nations. The way in which a country structures 

the activities and responsibilities for spatial information influence the SDI strategy 

required to support a nation. Initially a top-down administrative approach may be the 

first step in a larger strategy to foster local involvement. Existing collaboration at a 

lower level may be working towards a national strategy.  

 

The National SDI Collaboration Model offers a set of strategies to guide National SDI 

development in federally organised countries. The Model was tested against the 

comparative case study of Canada and demonstrated to be relevant to another federal 

system. However, the nature of this study meant that the Model evolved throughout 

the course of the investigation. The analysis of the case studies presented cannot 

provide a complete validation of the model. Ideally, to fully test the Model it should 

be applied to several different federal systems. Further comparison to non-federal 

systems would also be of interest. The success of the model against other models, lists 

of key factors or recommended courses of action can not be determined, further 

limiting the Model as a tool for implementation or assessment. However, the extent of 

such an investigation is beyond the scope and time constraints of this study providing 

a potential avenue of further research.  

 

The comparative case study of Canada was conducted over a much shorter time frame 

than the comprehensive case study of Australia. The response rate of the Jurisdictional 



7 DISCUSSION OF RESULTS 
 

222 

Questionnaire in Canada was not sufficient to reasonably derive trends and was 

excluded from the study. The study and the resultant Model would have benefited 

from full analysis and comparison of the Australian and Canadian Jurisdictional 

Questionnaire survey results. In lieu of Jurisdictional Questionnaire survey findings 

from Canada, the comparative case study was drawn from the formal meetings, 

informal discussions, government reports and literature obtained throughout research 

visits. The study benefited greatly from exposure to the experience and work of 

researchers at the University of New Brunswick who provided insight to the Canadian 

situation and developments in SDI. Formal meetings were structured in the same 

manner as the Australian study, with discussion guided by the structure of the 

Jurisdictional Questionnaire.  

 

7.3.4 Federal and State Case Studies 
 

Jurisdictional SDI coordination structures need to balance the interests and mandates 

of all stakeholders at different levels within and across jurisdictions. Coordination 

bodies should maintain an independence from any one-stakeholder agency. Although 

many of the coordination functions investigated have emerged from land 

administration, mapping and natural resource agencies, this synergy should be 

diffused through cross agency collaborative structures, equal membership, and 

secretariat functions funded through equal member contributions. 

 

Western Australia offered a good example of communication and spatial information 

coordination at the state level. The broad membership and success of WALIS 

demonstrated a sound operational framework and good model for SDI development, 

although many spatial activities were being managed by agencies in isolation. 

Notably, WALIS recognised a breadth of fundamental spatial information managed 

by various agencies. The trend for government services to be available online will 

have an impact on state management of spatial information, which underpins many 

government services. Well-established whole-of-government mechanisms for spatial 

information coordination were observed in the states of Queensland and Western 

Australia. New South Wales and Victoria had either no, or inadequate, arrangements 

for whole-of-government spatial information coordination.  
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The state and federal level spatial information coordination functions in all of the 

jurisdictions must reposition or evolve to high-level or central government and 

connect to broader E-Government strategies to remain effective. The jurisdictional 

coordination structures observed were all dominated by land administration or natural 

resources agencies in each jurisdiction. Land administration and natural resources 

agencies are the larger providers and managers of spatial information, creating a 

natural synergy for their participation in SDI coordination functions. However, this 

dominance can also be perceived as a disadvantage from the perspective of 

participating agencies from other sectors. The potential role of the private sector and 

the local level of government necessitate greater consideration in all of the state 

spatial information strategies observed.  

 

A comparative case study of Canada was undertaken to test the National SDI 

Collaboration Model, enabling generalisation for other countries that are a federation 

of states. The case study revealed that Canada maintained a strong awareness of the 

value of spatial information and the role of National SDI in supporting the Country’s 

economic, social and environmental interests. Activities in the Province of New 

Brunswick demonstrated how spatial information supports a range of government 

services delivered online. Coordination of spatial information at the federal level and 

in the province of Ontario was marked by a strong collaborative approach. Although 

strong collaborative frameworks were observed, there still appeared to be much 

duplication of effort and isolated management of spatial initiatives. Canada’s National 

SDI initiative, the CGDI is predominantly top-down despite evidence suggesting that 

collaboration from the ground up is also required. A high level of regional diversity 

across Canada resulted in powerful provinces and minimal inter-provincial 

collaboration. Notably, Canada maintained a stronger focus on industry growth and 

community participation at all levels of administration than observed in the Australian 

setting. 

 

The National SDI Collaboration Model and associated set of strategies for SDI, 

coordination, and collaboration held true against the findings of the federal and state 

case study of Canada and selected provinces. The case study findings reinforce the 

guiding principles of each of the interrelated strategies. The three strategic 
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components of the Collaboration Model were deemed transferable to facilitate 

development of National SDI in other countries that are a federation of states. The 

study demonstrated that different jurisdictions structure their government and 

activities according to local priorities and needs of their communities. The strategies 

and principles of the NSDI Collaboration Model are relevant to the Australian and 

Canadian context.  

 

The aim of the research was to develop a collaboration methodology to describe and 

facilitate interaction between National SDI stakeholders in countries that are 

federations of states. The following objectives were established to achieve the 

research aim: 

1. To document the complex and dynamic, intra- and inter-jurisdictional nature 

of existing collaboration contributing to National SDI development in 

Australia; 

2. To determine critical factors that advance or limit National SDI development; 

3. To develop a collaboration model to guide National SDI development in 

federated countries; 

4. To test the National SDI Collaboration Model against a comparative case 

study of another federated country. 

 

The study successfully achieved the research objectives. A framework was developed 

for improving collaboration and coordination of spatial information and activities in 

countries negotiating federal structures, independent states, private industry and the 

needs of the community. The National SDI Collaboration Model was derived from an 

investigation of literature and contemporary practice, and the examination of a federal 

and state case study of Australia including a nationwide stakeholder survey. The 

model was then tested against a comparative case study of Canada and selected 

provinces to confirm or discount each strategy in the model. The strategic components 

of the model were determined to be transferable to other countries that are a 

federation of states.  

 

The research hypothesis stated that – collaboration between federal, state and 

territory and local governments and the private sector underpins National SDI 

development within countries that are a federation of states.  
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In response to the hypothesis, the study confirmed collaboration underpins National 

SDI development in countries that are a federation of states. National SDI that meets 

the economic, social and environmental imperatives of a nation demands a 

comprehensive institutional framework for SDI providing linkage to jurisdictional 

spatial information and activities at all levels of government and broad stakeholder 

collaboration. National SDI is not exclusively a matter of federal administration. In a 

federation of states, national issues can affect the community both locally and 

nationally. This study positively affirms the research hypothesis. 

 

The hypothesis was the source of much debate and development throughout the 

investigation with particular concern on the ability to test such a broad statement. The 

hypothesis based structure was chosen to be retained in keeping with the requirements 

of a PhD thesis within the Engineering discipline. The use of a hypothesis was 

successful in guiding the research throughout the course of the investigation and 

therefore forms an important component of the study. However, a hypothesis stated in 

the existing form is not necessarily required for a study of this nature to be 

accomplished. The hypothesis was retained for convention. 

 

7.4 Conclusion 
 

This chapter discussed the major findings and contributions of the study. The 

conclusions of each chapter were summarised in turn. The research outcomes were 

then discussed in relation to the research aim and objectives set out in Chapter 1 to 

test the validity of the overall research hypothesis. The final conclusions and avenues 

for further research are presented in the following chapter.  
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8.1 Conclusions 
 

This study contributed to a gap in the knowledge on organisational-based 

collaboration to share spatial information and resources. A framework was developed 

for improving collaboration and coordination of spatial information and activities in 

countries negotiating federal structures, independent states, private industry and the 

needs of the community. The National SDI Collaboration Model was derived from an 

investigation of literature and contemporary practice, and the examination of a federal 

and state case study of Australia including a nationwide stakeholder survey. The 

model was then tested against a comparative case study of Canada and selected 

provinces. The Model was determined to be transferable to other countries that are 

federations of states.   

 

This study found that SDI underpins the economic, social and environmental interests 

of a nation. The political and administrative divisions, constitutional structures, levels 

of government and the independence of jurisdictions challenge national issues and 

activities in federally organised countries. The economic, social and environmental 

priorities of countries are influenced demographic and geographic diversity. 

Jurisdictional roles and responsibilities to manage these priorities are not clearly 

defined in a federation of states, resulting in much duplication of effort and expense. 
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National SDI development is marked by complex array of interactions between 

stakeholders. Much informal collaboration is occurring and spatial information and 

activities are largely managed in isolation. National SDI requires the formalisation of 

data sharing arrangements in the management and use of fundamental spatial 

information.  

 

The legacy of the land and mapping agencies has had a profound impact on the first 

generation of National SDI. They are still the predominant stakeholders of National 

SDI, both producing and maintaining SDI and still play a lead role in coordination. 

However, the scope of National SDI has increased well beyond topographic and 

cadastral themes of spatial information. National SDI is no longer the sole domain of 

the land and mapping agencies. The body of users and stakeholders is growing rapidly 

in line with increasing awareness of the potential of SDI.    

 

Spatial information, applications and systems are used throughout all phases of the 

emergency response cycle. Due to the near-impossibility of anticipating a disaster 

event and the potential occurrence of a disaster in an infinite number of locations, it is 

essential that the means exist to rapidly search, retrieve, and assemble spatial 

information based on the event location within minutes. There is strong argument for 

legislating for a sound, secure, maintained and up to date spatial information 

infrastructure base to support community preparedness. SDI is recognised as public 

good and essential to the sustainable development objectives of the community. 

Therefore, it is necessary for the activities that contribute to SDI development to be 

formalised. 

 

8.2 Further Research and Recommendations 
 

The study identified further avenues of investigation that could not be addressed 

within scope of this research, these included: 

• National SDI in other federations of states – Further testing and refinement of 

the National SDI Collaboration Model for countries in other regions and against 

other federated systems would be beneficial in achieving a mature Model. Canada 

was selected to test the model developed in the Australian scenario because of 
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similarities in both systems of government under the Commonwealth. However, it 

is not known what effect other variants of federations have on the nature or 

structure of National SDI. Investigation of National SDI in federated and non-

federated developing countries requires further consideration by the research 

community. Capacity building plays a prominent role in developing nations. At 

present there are very few models available for National SDI in developing 

nations.    

• The emerging impact of ICT on SDI – SDI is fundamental to empowering E-

Citizenship and participatory decision-making. Major advances in ICT in the last 

decade combined with the rapid growth of global information networks such as 

the Internet, have transformed businesses and markets. E-Government has become 

widely known as the online delivery of information and services by government 

via the Internet. E-Governance is about the utilisation of E-Government combined 

with processes for broader consultation between government, private sector and 

the community. SDI plays a crucial role in E-Government as the enabling 

mechanism underpinning many government services. It is well acknowledged that 

spatial information underpins a large proportion of government decision making. 

The role of spatial information in the decision process and improving democracy 

requires further consideration.  

• Increasing role of local government in National SDI – This study demonstrated 

the importance of the state level to the National SDI. Local level government is an 

authoritative source of spatial information including property, address and local 

roads information. The role of local governments is also expanding as community 

services increase and tasks such as environmental management and enforcement 

are vested with local authorities. Local government contribute to the community’s 

spatial information assets and benefit greatly from State and National SDI.   

• Quantitative and economic analysis of the benefits of SDI – Convincing high-

level government of the benefits of SDI requires firm economic measures and 

indicators. At present, few SDI studies have been able to conduct an economic 

assessment of the value of SDI to the community. The INSPIRE initiative in 

Europe estimated that given an annual investment of 200-300 Million EUR by the 

25 European Union members and accession countries, at least 1.2-1.8 Billion EUR 

in annual net benefits can be realised through integration of National SDI 

initiatives. Flow on gains through improved risk planning, hazard mitigation and 
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early warning systems were estimated in terms of hundreds of million EUR 

annually and lives saved.    

• Changing role of the private sector – Central to SDI development is the 

integration of spatial information for critical infrastructure. Utilities and critical 

services are now mostly provided by the private sector. It is important that the 

private sector has greater involvement in SDI development beyond the existing 

data provider role. The spatial information industry is also undergoing change. 

Governments are increasingly out-sourcing non-core business activities to the 

private sector and community. The spatial information industry needs to reposition 

itself to take advantage of new opportunities presented by National SDI 

development. 

• Expansion of the SDI model to other sectors and disciplines – despite 

recognition of sustainable development, there is little participation of the 

economic and social sectors.  A vast amount of nationally important spatial 

information is not managed under the guise of National SDI initiatives including 

scientific, environmental, private sector, social and economic information. Social 

and economic information is directly related to location, for example where 

people live and where they conduct business. This study highlighted how land 

related taxation is dependent on spatial information.  However, these sectors are 

not traditionally spatially enabled and can greatly benefit from inclusion in the 

National SDI initiative.  

• Integration of sensor-based systems to National SDI – the demand for real-time 

access to spatial information from source to users as its collected is increasing. 

Integration of real-time environmental monitoring sensors and advanced early 

warning systems to National SDI is essential for improving timely access to 

spatial information. Ready access to spatial information is vital for management 

and response to natural and non-natural, short and long-term disasters. Events of 

the scale of the September 2001 attack on the World Trade Centre in the United 

States, the December 2004 earthquake and subsequent devastating Tsunami in the 

Indian Ocean, and the increasing threat of global warming are testament to the 

need for nations to develop comprehensive spatial information infrastructure.  
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8.3 Summary of Conclusion 
 

Development of National SDI in federally organised countries is dependent on 

collaboration between all tiers of government, the private sector, disciplines and 

communities of practice, regional bodies and the community. The nature of National 

SDI is dependent on the system of governance, constitutional structure and 

community needs and priorities attributed to demographic and geographic diversity. 

National SDI by definition involves a vast array of stakeholders that are users, 

providers or beneficiaries of a collaboratively owned public infrastructure for the 

nation’s people. This study positively affirms the research hypothesis by determining 

that collaboration underpins the development of National SDI in countries that are a 

federation of states. 
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JURISDICTIONAL QUESTIONNAIRE 
 
 
National Spatial Data Infrastructure Research Project 
 
Centre for Spatial Data Infrastructures and Land Administration 
Department of Geomatics, The University of Melbourne 
 

PROJECT OVERVIEW 
The Project 
The National Spatial Data Infrastructure Project aims to un-lock the complexity of the partnerships 
and interactions between jurisdictional agencies and the private sector to develop spatial data 
infrastructure. Modeling of these partnerships will assist practitioners to better manage spatial 
information and consequently facilitate development of this form of national infrastructure. 

 
The Questionnaire 
A key part of the national project is the Jurisdictional Questionnaire. The objective of the 
questionnaire is to assess the current status of spatial information use and management in Australian 
jurisdictions, determine the nature and extent of interactions between stakeholders and evaluate 
coordination mechanisms. The questionnaire contributes towards a nation-wide study of lead agencies 
and organisations that use, maintain or distribute spatial information. The study aims to identify key 
challenges in SDI implementation and development, and provide recommendations for future action 
based on these findings and discussions. 
 
Spatial Data 
Spatial Data is any data or information that has a spatial extent or reference (also known as spatial or 
geographic information). The reference may be a street address, a postcode, a land parcel identifier, a 
coordinate or a statistical district—all representing a specific location on the ground. The importance of 
spatial data is now recognised by governments as an essential resource that supports the economic, 
social and environmental interests of a nation.     
 
National Spatial Data Infrastructure 

National SDI is widely understood to be a coordinating framework for the policies, standards, 
technology and procedures that support the more efficient and effective use, management and 
production of spatial data across a nation. National SDI involves the users and providers of spatial 
information, including all levels of government, the private sector and academia, and is more than a 
product or collection of datasets.   
 
Australia's Commonwealth, State and Territory governments are working together with ANZLIC the 
Spatial Information Council to respond to the growing need to coordinate spatial information and 
facilitate the development of an Australian Spatial Data Infrastructure (ASDI).  The ASDI is a national 
framework for linking users with providers of spatial information and is similar in concept to a national 
highway or railway network. ANZLIC’s vision for the ASDI is for ‘Australia’s spatially referenced 
data, products and services [to be] available and accessible to all users’. 
  
 
Researcher:  Mathew Warnest  
Supervisors: Prof Ian P. Williamson                       
                     Dr Abbas Rajabifard 
 
      Phone:  +61 3 8344 9696 
          Fax:  +61 3 9347 2916 
       Email:  mathew@sunrise.sli.unimelb.edu.au 
 

 
Centre for Spatial Data Infrastructures 

and Land Administration

Department of Geomatics 
The University of Melbourne 

Victoria 3010 Australia 
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JURISDICTIONAL QUESTIONNAIRE 
 
 
National Spatial Data Infrastructure Research Project 
 
Centre for Spatial Data Infrastructures and Land Administration 
Department of Geomatics, The University of Melbourne 
 

IDENTIFICATION   

Name: 
 

Position:  

 (Senior Executive, Business Manager, Policy or Technical Officer) 

Agency / Division:  

  

Department / Institution:  

  

Jurisdiction:   

 (State/Territory/National/Federal) 

Sector:   

 (Public, Private Industry, Other) 

Core Business:  

 (Land Administration, Mapping, Spatial Information, Coordination, 
Custodian, Data supplier, Vendor, Value Added Re-seller, Emergency 
Management, Natural Resource Management, Environmental 
Protection, Other) 

 
 
Completing the Questionnaire 
The questionnaire has been designed for quick response. Further detail may be sought in 
interviews being conducted in jurisdictions across Australia.  
 

• Please respond to questions with a ‘Tick’ [ ] or provide detail in the margin 
when ‘Other ►’ is marked. 

• Multiple responses or ‘Ticks’ [ ] can be used unless indicated otherwise. 
 

Privacy Statement 
The Center for Spatial Data Infrastructures and Land Administration acknowledges and 
respects your rights of privacy. Individuals and organisations will not be identified in the 
results of the questionnaire and all findings will be aggregated. Contact details obtained for 
interviews, questionnaire distribution and collection will only be used for such purposes and 
will not be associated with questionnaire responses. Please ensure that you have read and 
signed the Consent Form for use and management of information and statement of privacy 
and ethics in research before completing this questionnaire. 

Ver 1.3 0603  
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Assessment of SDI Development 
 
Question 1. Identification 
 
How would you best describe your organisation given the following categories (select one)? 
   

1. Data User
  

[   ]  2. Data Provider [   ]  3. Both Data User 
and Provider 

[   ]  

 
Please Note: Questions 3 & 7 are for Data Users. Question 6 is for Data Providers. 
Organisations that are both a Data User and Provider may complete all questions.  
 
 
Question 2. Aspects of Spatial Data  
 
The following statements relate to the level of importance you place on aspects of spatial 
data. 
 
 Very 

Important 
(5) 

Important 
(4) 

Neither 
(3) 

Not 
Important 

(2) 

Not Very 
Important 

(1) 
1. Format of the data [   ] [   ] [   ] [   ] [   ] 
2. Metadata, documentation of the data [   ] [   ] [   ] [   ] [   ] 
3. Access to data [   ] [   ] [   ] [   ] [   ] 
4. Pricing of data [   ] [   ] [   ] [   ] [   ] 
5. Absolute (positional) spatial accuracy, 

accuracy relative to the datum  [   ] [   ] [   ] [   ] [   ] 
6. Relative (local) spatial accuracy, accuracy 

relative to nearby features/objects (ie. 
railway lines on correct side of road) [   ] [   ] [   ] [   ] [   ] 

7. Completeness, datasets comprising data 
across entire region [   ] [   ] [   ] [   ] [   ] 

8. Currency, keeping datasets up-to-date [   ] [   ] [   ] [   ] [   ] 
 
 
Question 3. Use of Spatial Data   [QUESTION FOR DATA USERS] 
 
The following statements relate to the use of data for business operations.  
 
 

Strongly 
Agree 

(5) 
Agree 

(4) 

Neither 
agree or 
Disagree 

(3) 
Disagree 

(2) 

Strongly 
Disagree 

(1) 
1. Data is available in the required format [   ] [   ] [   ] [   ] [   ] 
2. Metadata is available [   ] [   ] [   ] [   ] [   ] 
3. Data is easily accessible [   ] [   ] [   ] [   ] [   ] 
4. Pricing of data is appropriate [   ] [   ] [   ] [   ] [   ] 
5. Absolute (positional) spatial accuracy is 

appropriate for your needs [   ] [   ] [   ] [   ] [   ] 
6. Relative (local) spatial accuracy is 

appropriate for your needs [   ] [   ] [   ] [   ] [   ] 
7. Completeness of data is appropriate for 

your needs [   ] [   ] [   ] [   ] [   ] 
8. Currency of data appropriate for your 

needs [   ] [   ] [   ] [   ] [   ] 
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Question 4. Types of Spatial Data 
 
This question relates to the type of data that your organisation uses or provides to conduct 
business operations. Please tick the closest option if not indicated specifically. 
 
 Please Tick 
1. Geodetic reference, survey network [   ] 
2. Cadastral, ownership, property boundary 

information [   ] 
3. Topography [   ] 
4. Land use, zoning, planning [   ] 
5. Native title [   ] 
6. Road networks, road centre-line data [   ] 
7. Utilities and essential services infrastructure [   ] 
8. Transportation [   ] 
9. Geographic names, localities and 

administrative boundaries [   ] 
10. Street Address [   ] 
11. Aerial or Satellite Imagery [   ] 
12. Elevation and Bathymetry [   ] 
13. Hydrology [   ] 
14. Vegetation [   ] 
15. Forestry  [   ] 
16. Mineral resources  [   ] 
17. Agriculture [   ] 
18. Environment [   ] 
19. Other …………► 

 
 
Question 5. Area, Region or Jurisdiction of Interest 
 
For what area, region or jurisdiction does your organisation use or provide spatial information 
to conduct business operations. Please tick the closest option if not indicated specifically. 
 
 Please Tick 
1. Local Jurisdiction [   ] 
2. State/Territory Jurisdiction [   ] 
3. Federal Jurisdiction [   ] 
4. Areas of interest, geographic location [   ] 
5. Natural features, areas [   ] 
6. National [   ] 
7. International, other countries, regions [   ] 
8. Other …………► 
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Identification of Partnerships and Linkages  
 
Question 6. Users of Your Spatial Data   [QUESTION FOR DATA PROVIDERS] 
 
If you are a Provider of data, please indicate which sectors and types of organisations you 
supply or who access your data. 
 
 Please Tick 
1. Own organisation, self-use [   ] 
2. State Government Departments and Agencies [   ] 
3. Local Government  [   ] 
4. Federal Government [   ] 
5. Other State Government Departments and 

Agencies (outside of your jurisdiction) [   ] 
6. National Organisations or Bodies [   ] 
7. Regulatory Bodies, Referral Authorities, 

Public Utilities [   ] 
8. Private Utilities [   ] 
9. Private Organisations  [   ] 
10. Community, Individuals, Community Groups [   ] 
11. Non-Profit Organisations [   ] 
12. International, other countries, regions [   ] 

 
 
Question 7. Providers of Your Spatial Data   [QUESTION FOR DATA USERS]  
 
If you are a User of data, please indicate which sectors and types of organisations from which 
you access or purchase your data. 
 
 Please Tick 
1. Own organisation, self-supply [   ] 
2. State Government Departments and Agencies [   ] 
3. Local Government  [   ] 
4. Federal Government [   ] 
5. Other State Government Departments and 

Agencies (outside of your jurisdiction) [   ] 
6. National Organisations or Bodies [   ] 
7. Regulatory Bodies, Referral Authorities, 

Public Utilities [   ] 
8. Private Utilities [   ] 
9. Private Organisations  [   ] 
10. Community, Individuals, Community Groups [   ] 
11. Non-Profit Organisations [   ] 
12. International, other countries, regions [   ] 
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Question 8. Spatial Data Policy 
 
Does your organisation have policies or guidelines for the following aspects of spatial data?  
 
 Please Tick 
1. Management [   ] 
2. Data Model [   ] 
3. Metadata [   ] 
4. Custodianship [   ] 
5. Pricing [   ] 
6. Access [   ] 
7. Distribution [   ] 
8. Privacy [   ] 
9. Security [   ] 
10. Purchasing, Procurement [   ] 

 
 
Question 9. Coordination Bodies 
 
Which national coordination bodies does your organisation subscribe, member or adhere to? 
 
 Please Tick 
1. ANZLIC [   ] 
2. ICSM [   ] 
3. PSMA Australia Ltd. [   ] 
4. Geoscience Australia, Office of Spatial Data 

Management OSDM [   ] 
5. Other …………► 

 
 
Question 10. Aspects of Coordination 
 
The following statements refer to the coordination of spatial data within your jurisdiction.  
 
 

Strongly 
Agree 

(5) 
Agree 

(4) 

Neither 
agree or 
Disagree 

(3) 
Disagree 

(2) 

Strongly 
Disagree 

(1) 
1. Coordination of spatial data in your 

jurisdiction is appropriate [   ] [   ] [   ] [   ] [   ] 
2. Coordination of spatial data nationally is 

appropriate [   ] [   ] [   ] [   ] [   ] 
3. There is adequate legislation pertaining to 

spatial data management and coordination at 
the state/territory level [   ] [   ] [   ] [   ] [   ] 

4. There is adequate legislation pertaining to 
spatial data management and coordination at 
the federal level [   ] [   ] [   ] [   ] [   ] 

5. The lead agency for spatial data in your 
jurisdiction is clearly identifiable [   ] [   ] [   ] [   ] [   ] 
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Question 11. Standards Bodies 
 
What standards organisations or bodies for spatial data does your organisation subscribe, 
member or adhere to? 
 
 Please Tick 
1. International Standards Organisation ISO, 

Technical Committee for Geographic 
Information / Geomatics - TC 211 [   ] 

2. Standards Australia, Technical Committee for 
Geographic Information / Geomatics - IT 004 

 
[   ] 

3. ANZLIC [   ] 
4. ICSM [   ] 
5. Open GIS Consortium OGC [   ] 
6. World Wide Web Consortium W3C [   ] 
7. Other …………► 

 
 
Question 12. Transfer of Spatial Data 
 
How does the organisation receive or distribute spatial data? 
 
 Please Tick 
1. Paper maps (tourist maps, detail maps, charts) [   ] 
2. Directory (ie. Street Directory), set of indexed 

maps [   ] 
3. CDROM or other portable (digital) medium  [   ] 
4. Email (attached file) [   ] 
5. Internet (ie. Data Directory / Data Atlas / Map 

Viewer)  
 

[   ] 
6. Local Area Network (LAN), Wide Area Network 

(WAN), other communication network [   ] 
7. Other …………► 

 

Nature of Partnerships and Collaboration 
 
The following questions relate to how your organisation collaborates and partners with other 
organisations. Questions address the nature, the types and level of interaction. Although 
multiple responses can be made, please restrict to the best or most common instance.  
 
Question 13. Collaboration Between Organisations 
 
How would you best describe the way your organisation collaborates with other 
organisations? 
 
 Please Tick 
1. One-to-One, individual / unique collaborations [   ] 
2. One-to-Many, similar collaborations with many 

others 
 

[   ] 
3. Many-to-Many, multiple collaborations with 

many others [   ] 
4. Competitively (ie. commercial business, public 

agency competing for budget share)  
 

[   ] 
5. Equitably, collaborations have equal or mutual 

benefits  [   ] 
6. Leading or guiding others [   ] 
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Question 14. Basis of Collaboration 
 
In the majority of cases, what is the basis for the collaboration with respect to the exchange of 
resources, skills or technology?  
 
 Please Tick 
1. Data sharing [   ] 
2. Technology [   ] 
3. Technical Skills [   ] 
4. Human Resources [   ] 
5. Economic, improve efficiency, cost reduction [   ] 
6. Commercial, product development [   ] 
7. Knowledge transfer, know how [   ] 
8. Other …………► 

 
 
Question 15. Formal Collaboration 
 
In the majority of cases, what instrument forms the basis of formal collaboration with other 
organisations? 
  
 Please Tick 
1. Service Level Agreement [   ] 
2. Legislated, Statutory, Regulated, Authority [   ] 
3. Registered Business [   ] 
4. Contract [   ] 
5. Memorandum of Understanding [   ] 
6. Ministerial Order/Direction [   ] 
7. Licensed (ie. User, Provider) [   ] 
8. Accreditation [   ] 
9. Preferred/Authorised Supplier [   ] 
10. Departmental/Organisation Policy [   ] 

 
 
Question 16. Informal Collaboration 
 
In the majority of cases, what forms the basis of informal collaboration with other 
organisations? 
  
 Please Tick 
1. Goodwill [   ] 
2. Personal rapport or Friendship [   ] 
3. Historical [   ] 
4. Organisation culture [   ] 
5. Tradition [   ] 
6. Mutual needs [   ] 
7. Colleague [   ] 
8. Industry association [   ] 
9. Professional association [   ] 
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Question 17. Staff Collaboration Between Organisations 
 
Of the Formal (a.) and Informal (b.) collaborations, please indicate what levels of staff interact 
with other organisations. 
 
a. Formal Collaborations 
 Please Tick 
1. Senior executive [   ] 
2. Middle management [   ] 
3. Specialists, technicians, support staff [   ] 
4. Staff only interact with another organisation’s 

staff at or below their own level  [   ] 
5. Staff interact with another organisations staff at 

any level  [   ] 
 
b. Informal Collaborations 
 Please Tick 
1. Senior executive [   ] 
2. Middle management [   ] 
3. Specialists, technicians, support staff [   ] 
4. Staff only interact with another organisation’s 

staff at or below their own level  [   ] 
5. Staff interact with another organisations staff at 

any level  [   ] 

 
Question 18. Outcomes of Collaboration 
 
Of existing and past collaborations, have they resulted in the new opportunities, innovations, 
or the creation of new organisations or committees? Please indicate which or what type 
experienced. 
 
 Please Tick 
1. Product or innovation  [   ] 
2. Process, improved methods [   ] 
3. Knowledge, know how [   ] 
4. Skills development [   ] 
5. Standards [   ] 
6. Standard practice, guidelines [   ] 
7. New organisation [   ] 
8. New committee, working group [   ] 
9. Registered business, commercial enterprise [   ] 
10. Other …………► 

 
Question 19. Duration of Collaboration 
 
In the majority of cases, what was the nature of collaboration with respect to duration and 
continuity? 
  
 Please Tick 
1. Project based, on-going project [   ] 
2. Fixed-term project, less than or equal to three 

(3) years duration [   ] 
3. Long fixed-term project, more than three (3) 

years duration [   ] 
4. On-going collaboration, not project based [   ] 
5. On-going collaboration with initial start-up 

period or project [   ] 
6. On-going collaboration as an un-intended 

outcome of a collaborative project [   ] 
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Question 20. Characteristics of Formal Collaboration 
 
The following statements relate to the level of importance you place on characteristics of 
formal collaboration.   
 
 Very 

Important 
(5) 

Important 
(4) 

Neither 
(3) 

Not 
Important 

(2) 

Least 
Important 

(1) 
1. Trust, that the partner organisation will 

adhere to the terms of contract or agreement [   ] [   ] [   ] [   ] [   ] 
2. Goodwill, that the partner organisation will, 

if required, perform tasks beyond the terms 
or scope of the contract or agreement  [   ] [   ] [   ] [   ] [   ] 

3. Confidence, that the partner organisation 
has the ability to meet terms and 
requirements of the contract or agreement [   ] [   ] [   ] [   ] [   ] 

4. Financial Transparency, open 
financial/budget management [   ] [   ] [   ] [   ] [   ] 

5. Transparency, open documentation [   ] [   ] [   ] [   ] [   ] 
6. Definition of the bounds of the partnership, 

what information, skills or knowledge is 
‘out-of-bounds’ and not shared. [   ] [   ] [   ] [   ] [   ] 

 
 
Please provide any comments you may have in completing this questionnaire. If you require 
any further information about issues raised, organisations mentioned or other matters, please 
indicate below or reverse side. 
 
Would your organisation be interested in receiving the outcomes of this study?  Yes / No 
 
Comments: 
 
 
 
 
 
 

Thank you. 
 

Your time and assistance in completing this questionnaire is greatly appreciated. 
 
 

Please return completed questionnaire to:   
By Mail: Mathew Warnest 

Department of Geomatics 
The University of Melbourne 
Victoria 3010 Australia  

  

Fax: (03) 9347 2916 
  

Email:  mathew@sunrise.sli.unimelb.edu.au 
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Appendix 1.2 List of Publications from this Research 
 

 

In addition to the following publications, many public presentations of the research 

were made at local, national and international conferences, workshops, lectures, and 

seminars throughout the course of the research.   

 
Warnest, M., McDougall, K., Rajabifard, A. & Williamson, I. P. (2003), 'Local and state-based 

collaboration: the key to unlocking the potential of SDI', Proceedings of Spatial 
Sciences Conference 2003, 22-26 September, Canberra, Australia, p. 13. 

 
Warnest, M., Rajabifard, A. & Williamson, I. P. (2003), 'Understanding Inter-Organizational 

Collaboration and Partnerships in the Development of National SDI', Proceedings of 
URISA 2003, 11-15 October, Atlanta, Georgia, p. 11. 

 
Warnest, M., Feeney, M.-E., Rajabifard, A. & Williamson, I. P. (2002), 'Fundamental 

Partnerships Driving Spatial Data Infrastructure Development within Australia', 
Cartography, vol. 31, no. 2, pp. 11-20. 
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