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Chapter 7: Towards 3D Land and 
Property Information: 
Engineering Institutional Change 
 
Serene Ho 
 

Overview 
The aim of this chapter is to provide an understanding of the institutional 
infrastructure required to support a shift towards 3D paradigm in managing 
information regarding rights, restrictions and responsibilities (RRRs) 
associated with land and property.  

Due to the prevalence of complex vertical developments, the limitations of 
current 2D practices in managing RRRs are most keenly felt in cities. The 
scope of this project is therefore limited to the land development process 
pertaining to these developments. An investigation into the current 
institutional arrangements that underpin transactions in land and property 
information constitutes a major part of the research focus.  

Introduction 
This research project is concerned with institutions that affect technological 
innovation in land and property information management, specifically 3D 
technologies and digital information. Land administration literature places 
significant emphasis on consideration of institutional context for the 
development of appropriate land administration processes (e.g. Enemark, 
2004). However, analysis of institutional context is often undertaken 
without a theoretical framework specific to institutions. This precludes the 
ability to make comparisons across jurisdictions to deepen understanding 
of why some institutions work while others fail.  

This project aims to incorporate insights from new institutional economics 
(NIE) and apply the Institutional Analysis and Development (IAD) 
framework as a specific framework for analysis of the institutions that 
support land and property information transactions. To overcome the issue 
of heterogeneity in the definition of ‘institutions’ in institutional research 
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(e.g. Commons, 1931; Ostrom,1986; Scott, 1987; Crawford and Ostrom, 
1995; Williamson, 2000; Aoki, 2005; Hodgson, 2006), this project will adopt 
the definition of institutions as ‘the prescriptions that humans use to 
organise all forms of repetitive and structured interactions’ (Ostrom, 2005). 
In addition to being a definition embraced within NIE, the focus of this 
definition on ‘repetitive and structured interactions’ aligns well with the 
conceptualisation of land administration as process-based systems (UNECE, 
1996).  

Research Problem 
A move towards utilising 3D technologies and information for land and 
property information management and representation, particularly for 
urban areas, has been a recent focus in land research around the world. 
Similar efforts are evident in Australia, most notably in the states of 
Queensland and Victoria. However, planning to introduce and sustainably 
use new technologies requires consideration of drivers and disruptors of 
systemic change in well-established and conservative systems of 
administration, as well as, how proposed changes may affect interactions 
between different stakeholders. In the Australian context, current 
literature reveals little in the way of holistic understanding of institutional 
arrangements that support land and property information transactions 
across the land development process. Existing information has also not 
been examined with the use of any institution-specific theoretical 
framework, precluding the ability to develop any national 
recommendations from jurisdiction-specific research.  

Consequently, the problem statement identified for this project is: 

Current approaches to facilitate 3D technological innovation in land and 
property information transactions do not adequately account for 
institutional change, posing an impediment to implementation.  

Institutional analysis based on a sound theoretical framework is therefore 
necessary to provide the foundation from which to develop the necessary 
institutional infrastructure. 

Research Approach 
Theoretical framework 

The research applies and incorporates insights from new institutional 
economics (NIE). NIE combines transactional, behavioural and 
organisational realities in institutional analysis and provides an appropriate 
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theoretical framework. It is based on the classical microeconomic theory 
that links exchange to markets and its theories are generally accepted in 
land administration literature. The main proposition of NIE is that 
institutions (and an understanding of their mechanisms and effects) are 
crucial for economic performance (Furubotn and Richter,2005). Transaction 
cost is used as the fundamental unit of economic decision-making, enabling 
the existence and persistence of institutions to be measured and analysed 
in terms of costs and benefits (e.g. Coase,1997; DiMaggio and Powell, 1991; 
North 1992).  

 

 

 

 

 

 

Fig. 1. The IAD framework (top), the internal structure of an action situation and 
the seven working rules that affect its components (Ostrom, 2005). 

Practical framework 

The Institutional Analysis and Development (IAD) framework will be applied 
to provide a schema for collecting empirical information from placements 
with various organisations (representing key stakeholders in the land 
development process). The action situation – where decisions are made – is 
the main focus of the IAD and is based on game theory. This aims to 
deconstruct information about decisions into ‘participants in positions who 
must decide among diverse actions in light of the information they possess 
about how actions are linked to potential outcomes and the costs and 
benefits assigned to actions and outcomes’ (McGinnis, 2011). The action 
situation can be considered in situ, or as a nested set of situations at three 
levels – constitutional choice, collective choice and operational choice 
(strategic to operational). This reflects the polycentric nature of many 
institutional settings, certainly evident within Australian land 
administration. Finally, the IAD is regarded as a meta-theory, which will 
facilitate comparative study and analysis of policies or institutional 
arrangements across different jurisdictional settings and support the aim to 
develop national recommendations.  
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Relevance to National Land Information Infrastructure 
In developed countries where land administration practices tend to be 
mature, attention inevitably turns to improving the management of land 
information for prudential reasons. In response, technological 
developments are becoming a key feature of land research – new data 
models for improved information storage and representation, 
interoperable infrastructure, standards, use of semantic information and 
ontological approaches. The appeal and pace of such innovation can make 
it easy to lose sight of the fact that implementation of technology is 
contextualised by institutional arrangements.  

In the context of developing a national land infrastructure, this project is 
significant for its concentration on the institutional aspects required to 
support successful innovation. The institutional issues that this project aims 
to elucidate will likely be typical of the broader institutional challenges 
encountered in developing a national land information infrastructure.  

For example, the crux of the 3D issue is less about the inclusion of height 
information, and more to do with broader discourse related to evolving the 
institution of the terrestrial cadastre to align with land administration 
needs. Such an evolution is not jurisdiction specific and is occurring across 
Australian land administration systems, and indeed, around the world. In 
simplistic terms, the third ‘dimension’, often thought of literally as height, 
is perhaps more realistically conceptualised as an additional aspect of 
information, concerned with improving representation of relationships. 
These lie at the heart of supporting tenure security and exist as legal 
relationships, e.g. between interests, or the location of the spatial footprint 
of interests in vertical space in relation to the terrestrial land parcel; or as 
physical relationships, e.g. between interests and the natural environment, 
or the situation of interests in relation to the physical structure of the 
property itself.  

The focus on 3D also brings up the issue of a broader move to embrace the 
digital era, which is already evident in other domains within information 
and communications technology. Current land administration systems in 
Australia are based on graphical practices – plan drawings, cross-sections, 
etc. A move towards a 3D environment demands the use of digital 
information to fully leverage benefits in improved querying abilities, re-use 
of data and representation of information. The provision of digital 
information and the desire to better represent the relationship aspect of 
information about RRRs leads inevitably to the question of moving towards 
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an object-oriented approach to information modelling. Prior work by 
Bennett (2007) and Kalantari (2008) introduced the concept of the property 
object and legal property object respectively. Current work to introduce a 
third dimension in land and property information can be regarded as an 
extension of these concepts to improve land administration processes.  

The current cadastre is under pressure to evolve in response but to do so, 
institutions that underpin the entire lifecycle of land and property 
information management – from survey practices to data formats, needs to 
be examined. It is fundamentally a paradigm shift in the collection, 
management and production of land and property information to improve 
on existing capabilities in representing the legal and physical relationships 
between land and property interests. The ramifications of such a change 
extend from strategic – in terms of policies and governance of information, 
to operational such as changes in how land and property information is 
collected. A focus on costs and benefits in this research project leads also 
to identification of incentives for facilitating institutional changes.  

 

 

 

 

Figure 2. Potential for moving towards a 3D environment: considerations at the 
three institutional levels in Victoria. 

Within Australia, some of these institutional challenges have begun to be 
addressed with a transition towards a digital environment for managing 
land and property information. At the same time, new challenges arise 
from the move towards national approaches to land and property 
information transactions, such as the implementation of eConveyancing 
and ePlan initiatives. In these initiatives, as in the transition from a 2D to a 
3D environment, changes are potentially contested between lower and 
higher institutions. For example, current research on 3D cadastres 
emphasises legislative aspects that do not apply in Victoria since existing 
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laws pertaining to land and property (e.g. the Subdivision Act 1988) do not 
specifically exclude, limit or legislate against the use of 3D information. At 
the local government level, 3D models are increasingly used as a way of 
organising property information (e.g. City of Melbourne). As a result, 
obstacles to the implementation of a 3D environment are likely to lie with 
existing operational transactions and workflow processes. The application 
of the IAD in this research will facilitate understanding of how operational 
processes are influenced by higher-level institutions (see Figure 2).  

Research Contribution 
The anticipated contributions of this research are three-fold. Broadly, the 
insights from NIE will provide a substantial and cross-disciplinary 
theoretical basis for analysis of land administration systems and their 
components (encompassing organisations and processes). Importantly this 
theoretical basis will improve the capacity of land administrators to 
recommend and manage change in response to human and technical 
drivers. 

Secondly, the research seeks to contribute to existing knowledge about the 
institutions that affect transactions in land and property information in 
developed democratic economies. There is often an assumption that stable 
institutions persist simply because they are right (e.g. Williamson, 1985); 
however, institutions are often less than appropriate because they are 
difficult things to change and because the cost of enacting change may be 
greater than the benefits that change might bring (e.g. Akerlofm 1976; 
Zucker, 1986; Mathews, 1986 – in DiMaggio and Powell, 1991). While it is 
important to understand how institutions come about and operate, it is just 
as important to determine if institutions are responding appropriately to 
needs and how best to implement change – this is especially important to 
those who have the responsibility for shaping and developing rules for 
society (Ostrom, 2005). 

Finally, by examining the institutions relevant to realising a third dimension 
in land and property information, this research seeks to make specific 
contributions to facilitate the adoption and implementation of 3D 
technological innovations to benefit land administration practices and 
processes in an Australian context.  
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Future Directions 
The next steps involve applying the theoretical approach in the empirical 
institutional operations of land and property information transactions, to 
establish what institutional changes will facilitate the move towards a 3D 
environment and to provide the basis for appropriate policy design. Work 
has already commenced with putting together a case study for Melbourne 
with placements at Land Victoria and the City of Melbourne, and regular 
meetings with Vekta. 2013 will likely see similar work undertaken in 
Adelaide to build a comparative case study.  
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