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ABSTRACT 
 

Land markets contribute significantly to economic growth. Land administration provides the 

infrastructure for secure land market transactions. Government macroeconomic policies work 

to manage the economy as a whole. As new land markets develop, there is an increasing need 

for better, more reliable information for improved economic management of land and its 

resources. 

The focus of land administration research has largely been on creating tenure information and 

registration for the security of land rights. Creating data products has also seen significant 

motivation. However, not much attention has been given to the potential of this authoritative 

land information to be used for other economic activities, and the user needs from this 

perspective. This is of growing concern as new land markets in resources like carbon and 

water emerge.  

The growing international focus on sustainable development, natural systems and ógreenô 

economies has shown the utility of biomimicry. Biomimicry, a principle of natural 

capitalism, uses nature as a model, to study and design real-world systems that emulate the 

efficiency, sustainability and diversity of processes in nature. The ethos provides an 

innovative approach for studying land administration systems as information ecologies, and 

an opportunity for land administration to better service macroeconomic management.  

This research initiates with a review of current literature within the disciples of land 

administration, macroeconomics, sustainable development and the impact of natural 

capitalism. Following this, a conceptual model that links the above disciplines is presented. 

The model proposes a land market information flow lifecycle as the ideal situation for 

achieving synthesis between land administration information and macroeconomic 

management, and forms the hypothesis of this research. A robust research design and 

methodology to test the hypothesis is developed and justified. This involves qualitative case 

studies of state-based real property, carbon and water markets in three Australian states: 

Victoria, New South Wales and Western Australia. The case studies help to evaluate the 

current situation and identify areas of the model that are currently not functional. The results 

also work to test the validity of the model and judge whether this representation of an ideal 

outcome is realistic or needs to be altered. A refined land market information flow lifecycle, 



vi 
 

with 31 principles to achieve a functional link between land administration and 

macroeconomic management, is triangulated from the results.  

The refined model is tested for its operation by showing its implementation on the case study 

states. The implementation shows the importance of each stage of the lifecycle. Achieving all 

recommended principles can establish synthesis between land administration information and 

macroeconomic policy making. However one dysfunctional stage can undermine the 

operation of the entire lifecycle. Additionally, a demonstrator 3D Property Market Tool is 

presented to show how spatial intelligence can be added to fiscal and monetary policy 

decisions. Such decision-aiding applications are possible if authoritative market information 

derived from a dynamic land market information flow lifecycle is achieved. 

The final chapter of this thesis summaries the research and major contributions of this work.  

The land market information flow lifecycle establishes an operational link between 

government land administration and macroeconomic policy agencies. It is the first of its kind 

to link the disciplines of land administration and macroeconomic management though 

information supply and demand; based on the principles of natural capitalism and the need 

for sustainable development of land and resource markets. However, this thesis does not 

claim to fully solve the problem of holistic land information infrastructures. Suggested 

further research areas are presented to help build on this work. These include investigations 

into other drivers for authoritative land information and a dissemination framework to help 

make the land market information flow lifecycle a reality. Research into incorporating 

informal land rights and rights in other complex commodities into a holistic land information 

infrastructure are also suggested to follow from this work. 
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GLOSSARY 
 

The following definitions are adopted for the purpose of this research: 

 

Authoritative information  Information sourced from government agencies or bodies, 

which is best of its kind and can be trusted as being accurate 

and reliable. In countries with well established formal land 

markets, the government land administration agencies can be 

considered the most legitimate and hence most authoritative 

source of land transaction information. 

Biomimicry  Emulating nature and natural systems in the design of real 

world systems 

Cadastre According to the International Federation of Surveyors (FIG) 

Statement on the Cadastre, a cadastre is ñnormally a parcel 

based and up-to-date land information system containing a 

record of interests in land (eg. rights, restrictions and 

responsibilities). It usually includes a geometric description 

of land parcels linked to other records describing the nature 

of the interests, and ownership or control of those interests, 

and often the value of the parcel and its improvements.ò 

Capital improved values The value of the land plus any improvements made to the 

land such as house, fences, buildings etc. 

Central government The highest level of government in a country with a 

decentralised government structure. 

Country  See: Nation. For the purpose of this research the terms 

ócountryô and ónationô follow the same definition. 

Decentralised government 

structure 

Countries that have a multi-tier government structure, i.e. a 

central or federal government and respective state, cantonal, 

territory or provincial governments.  The  government  

structure  may  further  be  broken  down  into local  

governments,  councils, municipalities,  or  counties  within  

each  state,  territory  or province.  Both central and sub-
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central governments may have separate powers of 

government under the respective countryôs constitution. 

Discipline See: Theory. For the purpose of this research the terms 

ódisciplineô and ótheoryô follow the same definition. 

Dynamic Active or functional for effective action. 

Fiscal policy Government use of public spending and taxation to influence 

the economic performance of a country. 

Information ecology An information ecology views an information space as an 

ecosystem. According to Davenport (1997) an information 

ecology is characterised by an ñintegration of diverse types of 

information, recognition of evolutionary change, emphasis on 

observation and description and a focus on people and 

information behaviour.ò 

Information lifecycle A cyclical, cradle-to-grave approach to information 

management, which emulates closed-loop cycles in nature. It 

has a clear chronological structure with clearly defined 

phases.  

Interest A fee paid by a borrower of an asset, usually money, to the 

owner of the asset, as a form of compensation for the use of 

the asset (OôSullivan, 2003). 

Interest rate The cost of borrowed money or the percentage of a borrowed 

sum of money charged for its use.  

Land administration  According to Williamson et al (2010) land administration is 

ñthe processes run by government using public or private 

sector agencies related to land tenure, land value, land use 

and land development.ò 

Land administration 

information  

Information relating to tenure, value, use and development of 

land that is collected by authoritative, government land 

administration agencies. Tenure and value information 

needed for the efficient operation of land markets are the 

focus of this research. 

Land market information 

flow lifecycle principles 

Fundamental nested processes that help to achieve an activity 

with a clear purpose; and whose functionality is part of a 
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larger process. 

Land markets Activities in exchange of interests in land for a price and their 

consequences. For the purposes of this research, only the 

buying and selling of freehold interests in real property and 

marketable land resources is considered. 

Land resources Natural resources such as water, carbon, biota, minerals etc 

that are derived from the land. 

Land rights The absolute ability of individuals and groups of individuals 

to obtain, possess and use land at their discretion, with the 

exception of activities that violate the absolute human rights 

of others (Adi, 2009). 

Land tenure A recognised relationship between people and land. 

According to Williamson et al (2010), tenure is also defined 

as ñthe manner of holding rights in and occupying land.ò For 

the purposes of this research, tenure information relates to 

ownership information for a land right being transacted in a 

market environment. 

Land value ñThe worth of a property, determined by one of a variety of 

ways, each of which can give rise to a specific estimateò 

(Williamson et al, 2010). For the purposes of this research 

value information relates to the consideration paid for the 

transfer of ownership or a land right in a market environment. 

Land/property market 

information  

Information about the tenure, value, use and development of 

land and its resources.  The core land information 

components required for the efficient operation of a land 

market are land tenure and land value. 

Layered property market A land or property market where rights to different aspects of 

land, above and below the land surface exist and can be 

transacted (Wallace and Williamson, 2006). 

Macroeconomic policies Actions taken by governments to maintain national economic 

growth and tax revenues. This research focuses on 

interventions by central governments into the national 

economy, primarily fiscal and monetary policy. 
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Macroeconomics Large-scale or general economic factors concerned with how 

the economy of a nation as a whole grows and changes over 

time (Agarwal, 2010). 

Mixed capitalist economy A capital economy where the government plays an important 

role either directly or indirectly in controlling the economy. 

Monetary policy Government use of money supply, particularly interest rates, 

to influence the economic performance of a country. 

National government See: Central government 

Nation According to Smith (1991) a nation is ña named human 

population sharing an historic territory, common myths and 

historical memories, a mass, public culture, a common 

economy and common legal rights and duties for all 

members.ò 

Natural capitalism A radical new way of thinking about the environment 

proposed by Hawkin et al (1999). It encourages a shift in 

business practices to biologically inspired models that value 

natural resources as an internal asset rather than an 

externality. 

Natural resource economics A disciple of economics that applies the economic concepts 

of supply and demand to natural resource allocation. 

Property market tree A conceptual model derived from theory, to show the 

idealised relationship between land administration and 

macroeconomic policy making for sustainable development. 

Property markets See: Land markets 

Property rights See: Land rights 

Real property Land and any physical structures attached to the land such as 

houses, buildings etc. 

Spatial analysis Analysis that take into account the geographical location of 

any object or event under study. 

Spatial information  Spatial or location-based information describes the physical 

location of people, organisations or objects and the 

geographical relationship between them. 

State government A sub-central government in a federated country, usually 
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next in political hierarchy to the national, central or federal 

government. 

Sustainable Development Meeting the needs of the present without compromising the 

ability of future generations to meet their own needs (World 

Commission on Environment and Development, 1987). 

Tax A compulsory contributions levied by the state on a taxpayer 

(individual or legal entity). 

Taxes on land or property Government charges on the transactions and holdings of 

property that form part of a land market. For the purposes of 

this research, local government charges for services or rates 

are treated as taxes on property. 

Theory A collection of ideas that form a field of study or domain of 

knowledge.   

Transaction An instance of buying or selling. 

Unimproved land The value of the land without physical improvements such as 

houses, fences, buildings etc. 

Zoning Division of an area for planning purposes. Different planning 

restrictions usually apply to different zones. 
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CHAPTER  1:   
LETTER  OF 

INTRODUCTION  

 

 

- The following chapter introduces 

the problem targeted by this 

research. It also presents the 

research aims and objectives and 

argues for the significance of this 

work. A brief research structure is 

provided to outline the scientific 

approach to be used. 
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1.1 Introduction  

Over the last decade, many countries have felt the economic impacts of scarce natural 

resources and begun to develop a shared vision for sustainable development. New 

markets are emerging as a way to manage scarce resources as new land interests are 

recognised. Land administration provides the infrastructure for secure land market 

transactions and government macroeconomic policies work to manage the economy 

as a whole. As new land markets develop, there is an increasing need for better, more 

reliable information for improved economic management of land and its resources. 

This need is most evident in many market economies where land administration is 

undertaken by state, provincial, or local governments; while macroeconomic policies 

to manage land markets occur at central government level. In these countries, the 

capacity of independent, decentralised land administration agencies to meet 

increasingly national drivers, particularly national economic policy, is challenging. 

This stems from an information asymmetry often caused by inadequate information 

flows between government collectors and users of land administration information. 

State, local or provincial based laws and processes make it difficult for central policy 

departments to access integrated land information needed to manage to the economy 

as a whole. 

Past approaches to improve land information access include: 

 Standard ontologies and conceptual schemas such as the Federated Data 

Model for land administration (Tuladhar and Radwan, 2005) and the Land 

Administration Domain Model (van Oosterom et al, 2006). 

 Collaborative approaches (Warnest et al, 2005; McDougall, 2006). 

 A systems approach to land registration by focusing on the ñwholenessò of a 

system and the relations between entities (see Zevenbergen, 2001). 

 

However new markets are threatened by information asymmetries in the land sector 

that still remain unchecked, and there is a need for a different approach. In particular, 

the growing focus on sustainable development, natural systems and ógreenô 

economies has shown the utility of biomimicry. Biomimicry uses nature as a model, to 

study and design real-world systems that emulate the efficiency and sustainability of 
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processes in nature. It is often considered a part of the natural capitalism phenomenon 

that aims to increase recognition of the value of environmental resources.   It allows 

for a new approach to unify land administration information and macroeconomic 

policy making for sustainable development.  

This project draws on natural capitalism, to design principles that establish an 

operational link between land administration agencies and central macroeconomic 

policy departments based on information supply and demand. It advocates holistic 

management of land and its resources for better national economic policy and 

sustainable development. 

1.2 Research Problem and Significance 

The separation between land administration information and macroeconomic policy 

making hinders the economic management of a country as a whole. 

Increasingly, market mechanisms are being adopted in many countries to meet the 

changing focus of economic growth on sustainable development. Mixed capital 

economies in particular, operate fundamentally through a market structure, where the 

price of goods and services is controlled largely by supply and demand in the private 

sector, and regulated by public sector economic policy. The role of fiscal policy, or 

broadly speaking spending and taxes, is to maintain a balanced yet growing national 

economy. Controlling the revenue and expenditure of the public sector via fiscal 

policy is used as a means of combating unemployment and balancing the demand in 

the private sector. Similarly monetary policy, generally controlled by a countryôs 

central bank, is used to regulate the supply of money and interest rates in the national 

economy. This serves as a means of achieving high employment, positive economic 

growth and low inflation. 

In a land market, formal transactions are only possible through the existence of land 

administration infrastructures that allow for private land ownership to be registered, 

land values to be established, and rights in land to be exchanged in a market 

environment. As such, these administrative structures have a critical impact on the 

economy as a whole.  
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In many countries such as the United States, Australia and India, land administration 

functions fall into the constitutional authority of the state and territory governments. 

Essentially, the land registry that maintains ownership information is part of the state 

government. Information is sourced from various other departments, developers, 

surveyors or from local governments. Similarly, the land or property valuations 

department also forms part of the state governments in these countries. Often property 

valuation methods can be as varied as the property laws in various jurisdictions. Data 

relating to ownership and value of properties is generally stored in multiple 

jurisdictional databases. 

In these countries, fiscal and monetary policies to manage the land markets are 

implemented at central level. The major vehicle or tool is increase or decrease to the 

bank rate of interest that feeds directly into the cost of borrowing for real estate 

transactions. Interventions in the property market by national agencies are best served 

by accurate and reliable information about the real state of the market.  

For instance, the recent global financial crisis (2007 onwards) decreased real estate 

values in major market economies around the world. From a land administration 

perspective, part of this crisis was a result of poor decision making and ill-informed 

policy due to the lack of national property datasets, particularly in the United States 

(Buhler and Cowen, 2010).  The financial crisis affected the central governments of 

many economies through lower tax revenues and duties from both income and capital 

gains tax, and increased spending in the form of economic stimuli. Essentially, fiscal 

and monetary policy decisions to combat the financial crisis left many market 

economies with large budget deficits and significant foreign debt. Following this there 

a need to better understanding the role played by land administration information in 

implementing central economic policies. 

In many mixed capitalist countries, sustainable development objectives to better 

manage scarce natural resources have lead to new land rights that add to the 

complexity of administering land and economic management. Legal interests in land 

are increasingly complex and land management now involves environmental, heritage 

and use restrictions. New forms of property as tradable commodities are also 

emerging, for example water, biota, mining and carbon credits (Wallace and 

Williamson, 2006). These new markets involve new taxable commodities and 
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transactions, and changes to the availability and supply of money in the economy. 

New interests in land resources must be linked to a land parcel to become functional; 

and all marketable rights in land must be managed holistically to avoid new silo-like 

(cf. Garson, 2005) approaches emerging. 

The heart of the problem lies in the need for increased information about transactions 

in land and resources, in order for economic policy decisions to meet a countryôs 

sustainable development objectives. Where market mechanisms are being adopted, 

information asymmetries are a significant cause of market failure (Cohen and Winn, 

2007). Countries with decentralised land administration in particular, need to improve 

their administrative structures to enable a flow of information that minimises 

information asymmetries, between the government collectors and users of land 

information. 

Past approaches to improve land information access have not adequately addressed 

the issue of information asymmetries between levels of government that can lead to 

market failure. Complexity in land administration and economic management increase 

as new market in land resources emerge. The research undertaken here makes use of 

new approach to address these issues. It is the first of its kind to apply the principles 

of natural capitalism to the discipline of land administration. Biomimicry in particular 

advocates for systems to be designed based on natural processes (Benyus, 2002). 

Natural processes are inherently sustainable and minimise waste (Hawkin et al, 1999). 

In the context of land administration systems, emulating natural processes will  enable 

waste in the form of duplication, redundant and untimely process to be minimised. 

Additionally information systems can be looked at as an ecosystem, in which the 

different components are interdependent and co-evolving (Nardi and OôDay, 1999). 

Examining land administration systems as information ecologies allows for a better 

understanding of how land information is created, disseminated, used and recycled. 

This research presents a public good system, with principles to assist national access 

to land transaction data held in diverse models and organisations. It aims to bring 

together the disciplines of land administration, macroeconomic policy and sustainable 

development.  
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1.3 Aims and Objectives 

This research project aims to address the issues with current land administration 

processes in counties with decentralised land administration; and evaluate the need for 

land administration information and macroeconomic policy making to be linked, for 

sustainable development of current and emerging land markets. The project will 

present a new approach, based on natural capitalism, to achieve national integration of 

land administration information to better service macroeconomic decision making.  

To develop a set of principles for enabling the synthesis of land administration 

information with macroeconomic policy making, in order to better support the 

economic management of a country as a whole. 

Research objectives 

i To understand the current theoretical link between land administration 

information, macroeconomic policy making, sustainable development and 

the impact of natural capitalism. 

ii  To develop a conceptual model to show the idealised relationship between 

land administration information and macroeconomic policy making. 

iii  To assess the model in real-world situations, to understand in-depth, the 

existing relationship between land administration information and 

macroeconomic policy making. 

iv To refine the model with functional principles derived to enable the 

synthesis of land administration information with macroeconomic policy 

making in practice. 

1.4 Research Structure 

The engineering discipline within which this research is to be conducted, calls for the 

use of a scientific method (cf. Kuhn, 1962). This requires identification of a problem 

followed by generation of a hypothesis to explain the problem or how it may be 

resolved. The research then involves testing the hypothesis for its validity. This 
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scientific method provides the structure for the overall project design which is 

illustrated in Figure 1.1. 

 

 

Figure 1.1: Project design based on scientific method (adapted from Kuhn, 1962) 
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1.5 Chapter Summary 

Effective macroeconomic policies to manage the economy need access to national, 

authoritative information about transactions in land and related commodities. 

However, with state, provincial or local-based land laws and processes, central policy 

departments in many countries struggle to gain access to this information. This creates 

an information asymmetry that can be increasingly problematic as new land markets 

emerge in response to economic growth and sustainable development. 

Emerging interests create new marketable rights and consequently new taxable 

transactions and changes to the supply and flow of money in the economy. 

Transactions in new land resources need to be linked to the underlying land parcel and 

must be managed holistically with existing real property information.  

A new approach, namely natural capitalism, can help to meet the information 

requirements of emerging market mechanisms that add further complexity to land 

administration and economic management. Natural capitalism advocates biomimicry 

or replication of natural processes in the design of real-world systems. The increasing 

international focus on sustainable development and the natural environment shows the 

utility of such an approach. 

This research project aims to design a public good system, based on natural 

capitalism, with principles that enable the synthesis of land administration 

information with macroeconomic policy making; for improved economic 

management of a country as a whole. 
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- The following chapter introduces 

land administration and sustainable 

development; and explores the 

theoretical link between these 

disciplines. 
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2.1 Introduction  

Land administration and macroeconomic policies are key to the creation and 

management of national wealth, and sustainable development. Literature reflects this 

(Denman, 1978; Weale, 1989; Barro, 1990; Dale and McLaughlin, 1999 and 

Munasinghe, 2006). However in many countries these processes operate 

independently and their interdependence is not reflected in literature. In the United 

States for instance, the financial collapse of the late 2000s that resulted in the global 

financial crisis is suggested to have emanated in part, from a lack of integration 

between the information processes of land administration and macroeconomic policy 

making (Roberge and Kjellson, 2009 and Buhler and Cowen, 2010). 

The link between the disciplines of land administration, macroeconomic management 

and sustainable development is particularly unclear in counties with decentralised 

land administration. For example in Australia, the United States and India, land 

administration functions are allocated by constitutional arrangements to the state, 

territory or provincial governments; while macroeconomic policies are administered 

at central government level. In these counties, the capacity of land administration to 

support sustainable macroeconomic policy making is in need of new evaluation. To 

achieve this, the role of land administration in sustainable development and 

macroeconomics is examined through existing theory and practices. Included is an 

evaluation of the need for new approaches that emulate sustainable natural processes. 

Figure 2.1 outlines the theories and disciplines that underpin this research, and that 

wil l be discussed in this chapter and the next. The focus is on the disciple of land 

administration and its theoretical relationship with the disciplines of sustainable 

development and macroeconomic. 
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Figure 2.1: Theories that underpin this research 

 

Figure 2.1 above guides the discussion to follow. Land administration argues it 

supports sustainable development, primarily though provision of information. Land 

administration also argues it supports macroeconomic, by providing market-

supporting structures and transaction information for managing the economy. 

Meanwhile, sustainable development theorists argue that environmental externalities 

in current global economic systems need to be included in the design of real world 

systems. This is crystallized in the theory of natural capitalism. Where these three 

discourses overlap, is the theoretical setting for this research. 

Each component of Figure 2.1 will be examined through literature. This chapter 

introduces land administration and sustainable development and examines the 

theoretical link between these disciplines. Chapter 3 introduces macroeconomic 

management and its theoretical links with the disciplines of land administration and 

sustainable development. The short comings of theories and the missing link between 

the above disciplines is further demonstrated by presenting two examples from the 

Australian context in Chapter 3.  
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2.2 Land Administration  

Land administration systems provide the mechanisms 

that support the management of property (Dale and 

McLaughlin, 1999, Wallace and Williamson, 2004). 

The UNECE Land Administration Guidelines state 

that land administration systems should create security 

not only for landowners, but also for national and 

international investors, moneylenders, traders, dealers 

and governments. Through this they can provide order and stability in society. The 

guidelines also state that systems of land registration are instruments of national land 

policy and mechanisms to support economic development. 

Land administration has four core functions, namely tenure, value, use and 

development (Williamson et al, 2010). These functions are essential for the purpose of 

recording and producing land information, implementing national policy and 

delivering a countryôs sustainable development objectives: Figure 2.2. Of these 

functions, tenure and value underpin the efficient operation of land markets. Land 

development and land use, though interrelated with tenure and value, are indirect 

participants in efficient land markets. Use and development can both affect the capital 

value of land, and in the context of land markets, are reflected in the land 

administration function of land value.   

 

Figure 2.2: The functions of land administration (Enemark, 2004) 
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Land tenure is essentially a recognised relationship between people and land. As 

Figure 2.2 shows, mature land tenure systems incorporate titles, mortgages and 

easements. To make a right in the land a tradable commodity, security is needed. 

Security is achieved through registration. Land value is also essential to the operation 

of an efficient land market.  Value comprises an assessment of the price of land and 

the collection of property tax.  

In many countries with decentralised land administration, the functions of tenure and 

value are the constitutional authority of the state, local or provincial governments. 

Essentially, the land registry that maintains ownership information is part of these 

governments. Information is sourced from various other departments, developers, 

surveyors or from local governments. For instance, in India, generation and 

maintenance of property records was handed over to the state and territory 

governments in 1904. Since then different processes have evolved in different states 

(PCGIAP, 2003): Example 1. In a country that has twenty-eight states and seven 

territories, this can create significant disparity. Australia and the United States face 

similar issues as the federal government in each country has no constitutional 

authority over land administration. 

Similarly, the land or property valuations department can also form part of the state, 

local or provincial governments in countries with decentralised land administration. 

Often property valuation methods can be as varied as the property laws in various 

jurisdictions. In Australia for instance, Queensland and New South Wales are the only 

two states that value and tax unimproved land. Valuations data is collected either by 

in-house or private valuers hired by the state or local governments. As such, data 

relating to ownership and value of properties are generally stored in multiple 

jurisdiction based databases. 

Example: Land administration in India  

In India, generation and maintenance of the property records was handed over to the state and 

territory governments in 1904. Since then different processes evolved in different states 

(Deininger, 2008). Land transaction records are maintained by both the revenue department 

and the registration department. The overlap increases transaction costs and inconsistencies in 

land records, resulting in a greater potential for fraud. For instance, the Comptroller and 

Auditor General of India (CAG) conducted a sample audit of 169 property tax declarations in 

one jurisdiction and found 40 percent to be false, amounting to an approximate loss of US$38 

million in 2008-10 (Geospatial TODAY, 2012). In a country that has twenty-eight states and 

seven territories, independent land administration and revenue collection process can create 
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significant disparity. Due to this, India proposed the development of the National Land 

Records Modernisation Programme (NIRMP) in 2008, under the Union Rural Development 

Minister. Activities to be undertaken under this new national scheme included 

computerisation of registration, including entry of valuation details, and establishing inter-

connectivity among revenue offices and other agencies involved in land records such as 

Survey and Settlement Offices, Registration Offices and the like (Sinha, 2009). This 

ambitious scheme will take many years to realise, but the underlying sentiment provides clear 

recognition of the importance of well organised land information.  

 

Land administration literature, in particular best practice documents (Williamson 

(2001) discuss the ideal role of land administration information. Those concerned 

with tenure and value information for the efficient operation of land markets are 

discussed below. 

The UNECE land administration guidelines state: 

ñGood land records will improve efficiency and effectiveness in collecting land and 

property taxes by identifying landowners and providing better information on the 

performance of the land market, for example by identifying the current prices being 

paid for property and the volume of salesò (UNECE, 1996). 

Though the needs of land information users will differ, ownership and value are part 

of the common theme (UNECE, 1996). As such, to achieve good national land 

records, there is a need to standardise the basic ownership and value information that 

is collected by land administration agencies, during a change of ownership. Integral to 

this is the confirmed identities of the parties involved (buyer/s and seller/s) and the 

value of the transaction. The date of contract is also needed to judge the performance 

of the market accurately within a given time period. However, information collected 

must be timely so that economic decision making can be based on data that best 

reflects the status of the economy within the same time period. Timeliness is 

recognised as important criteria by the World Bank for successful land administration 

of legal rights in property (Burns, 2007). 

The UNECE guidelines and World Bank indicators (Burns, 2007) and the Bathurst 

Declaration (UN-FIG, 1999) all advocate land information systems that are customer-

focused, that is, for the benefit of the user rather than the information producer.  
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The UNECE guidelines, Cadastre 2014 (Kaufmann and Steudler, 1998) and World 

Bank indicators also recognise the benefits of computerisation within land 

administration. Greater efficiencies and increased standardisation can be achieved by 

computerising the collection of land transaction information. In Australia, The 

National Electronic Conveyancing System (NECS) aims to digitise the processes of 

land registration within the states. Common functionality across jurisdictions, easier 

cross-border transactions and increased transparency are some of the benefits 

identified for such a system (NECS Steering Committee, 2011). The system is in 

various stages of implementation within the Australian states. 

In a questionnaire conducted for Cadastre 2014, state guarantee of title was one of the 

most frequently named strengths of existing cadastral systems (Kaufmann and 

Steudler, 1998). This requires land registries to be accountable for the integrity of data 

in the registry. Furthermore, the UNECE land administration guidelines state that the 

usefulness of a land information system depends on the system being up to date, 

accurate, complete and accessible. Data should be registered only once and kept up to 

date in one place (UNECE, 1996). 

The World Bank land administration guiding principles recommend a ñcoordinate 

policy between existing government agencies, with concrete mechanisms to support 

and encourage coordinationò (Burns, 2007). Established lines of communication are 

encouraged as part of this coordination. Public access to land information is 

encouraged by all best practice guidelines mentioned above, particularly for informed 

public decision making. The UNECE guidelines recognise the importance of public 

access to land registries to assure certainly and maintain confidence in land market 

transactions; however they recognise the need to maintain the privacy of individuals 

(UNECE 1996). All the above mentioned best practice literature support easy and 

cost-effective access to land information, and the benefits of technology and online 

delivery in land administration reform are acknowledged. Cadastre 2014, UNECE and 

World Bank guidelines recommend cost-recovery procedures (UNECE, 1996; 

Kaufmann and Steudler, 1998; Burns, 2007).  

Land administration systems have been proven to be critical, public good 

infrastructures (Bennett et al, 2013). The derived land information is also public good 

and as such should exhibit low excludability and rivalry of use. The exception is 
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information about the privacy of individuals, such as owner identities, which should 

in contrast have a higher excludability from public use. 

In additional to the above best practice literature, Bennett et al (2010) present six 

design elements for future cadastres. These build on the concepts of multipurpose 

cadastres that originated in the 1980s (NRC 1980) and Cadastre 2014 (Kaufmann and 

Steudler, 1998). The design elements include survey accuracy, property objects 

instead of parcels, the inclusion of height and time information, real time maintenance 

and information access, regional and global access for cross-border trading, and the 

modelling of organic land resource information (Bennett et al, 2010). Three 

dimensional (3D) information in particular, is supported by Kalantari et al (2008) and 

Bennett et al (2008), who argue that two dimensional information is often not 

sufficient for modelling all interests related to land.  Stoter and Salzmann (2003) and 

Aien et all (2011) both discuss the needs and technological capabilities of developing 

a 3D cadastre.  

Added to the above discussions on land administration information, is the addition of 

the Land Administration Domain model to the 57 published standards relating to 

geographic information by the International Organisation for Standardization (1SO, 

2012). The ISO standards for geographic information address a range of issues from 

data models and metadata to classification systems and quality assurance. ISO 19152 

for geographic information is the Land Administration Domain Model, which 

provides a standardised way to model cadastral systems. The model aims to provide a 

basis for studying and improving land administration systems by providing a shared 

vocabulary and enabling easier cross-border sharing of land administration 

information (ISO, 2008). This and other land administration modelling techniques are 

discussed in Chapter 4. 

Land administration is one of the core disciplines that underpins this research. The 

following section briefly introduces the next building block of this research, namely 

the discipline of sustainable development. 
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2.3 Sustainable Development 

Sustainable development has many different, often 

competing meanings (Fowke and Prasad, 1996; 

Williams and Millington, 2004; Hopwood et al, 

2005). In a broad sense the concept has stemmed 

from growing concerns for the environment and 

better management of scarce natural resources, 

combined with other socio-economic issues. It is 

underpinned by the understanding that whilst humans should continually seek to 

improve their quality of life and further their development, this cannot be encouraged 

at the expense of the environment. The classic definition, as presented in the 

Brundtland report, states sustainable development as meeting the needs of the present 

without compromising the ability of future generations to meet their own needs 

(World Commission on Environment and Development, 1987). Yet, as Willaims and 

Millington (2004) point out, this definition is associated with a particular 

developmental world view and is challenged by many.  

Sustainable development concepts have evolved from work in the early twentieth 

century surrounding the relationship between human development and the 

environment (Beatley, 2004). As Beatley (2004) further points out, this was followed 

by an evaluation of unsustainable development practices and the social and 

environmental impacts of global development, some decades later. Since then the 

concept and meaning of sustainable development has been much debated. 

Redcliff (1987) argues for environmental change as a social process, linked to 

activities in the world economy. This has expanded to accommodate the ideas of 

fairness and interdependence, not only between generations, but between countries 

and human beings (Bourdages, 1997). To many sustainable development 

commentators, such as Goodin (1992) and Fitzpatrick and Cahill (2002), there is an 

inherent mismatch between the supply and demand of Earthôs resources. Williams and 

Millington (2004) consider the constant negotiations of natural resource supply and 

demand as the process of sustainable development.  

As new information and innovations are discovered, sustainable development 

definitions evolve to reflect these advancements and are integrated into the 
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Constitutions of some countries (UN, 2012). Though there is much debate on the 

meaning, the concept of sustainable development has also been widely adopted by 

international political initiatives, particularly as climate change concerns gain 

momentum. 178 governments adopted Agenda 21, the Rio Declaration on 

Environment and Development, and the Statement of principles for the Sustainable 

Management of Forests, at the United Nations Conference on Environment and 

Development (UNCED) in 1992 (UN, 2009). 

However, international advancement on the road to sustainable development has not 

progressed as far as hoped for in 1992, as ñmany of the global problems we are facing 

today are more acute or larger in scale than they were in 1992ò (UN, 2012). 

Sustainable development requires a long-term perspective with proactive planning 

and management (Bourdages, 1997). Clear principles at all decision-making levels 

must form part of a long-term approach to sustainable development. Unfortunately 

international initiatives and institutional structures have often failed to evolve to better 

adapt to growing global challenges (UN, 2012).  

The challenge for sustainable development policy is the need to factor multiple social 

and economic variables across multiple environments and time. In recent years, 

environmental innovation and compliance through regulation has gained relevance in 

policy making (Bernauer et al., 2007). However there is no single solution or policy 

for sustainable development. Giddings et al (2002) acknowledge sustainable 

development as ñthe intersection between environment, society and economy.ò The 

finite nature of resources dictates the need for a greater understanding of the 

interdependencies between these three disciplines. Furthermore, the balance 

underpinning sustainable development requires a seismic shift in peopleôs perception 

of the world. Such revolutionary change is advocated by Hawken et al, 1999 and 

Kovel, 2007. Kovel (2007) sees the problem as inherent in capitalism while Hawken 

et al (1999) on the other hand, present a new approach, namely natural capitalism. 

This approach, discussed further in Chapter 3, aims to increase the perception and 

economic value of a fourth factor of production, which is natural capital or the 

environment.  

This growing international focus on protecting the environment or natural capital, 

calls for innovative approaches to achieving sustainable development (Robinson, 
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1992). Land administration has a significant role to play in achieving natural, 

economic and social sustainability (Enemark et al, 2004). Past approaches to 

improving land information access and dissemination need to give way to new 

approaches that can help to achieve wider sustainable development goals. The 

following section looks at land administrationôs role in sustainable development 

through a theoretical examination of the interactions between the two disciplines. 

2.4 Land Administration and Sustainable Development 

In a land or property market the product is 

formalised by a land administration system that 

determines the type of title and land right through 

the tenure system, and other functions of land value, 

land use and land development (Enemark, 2007). 

The land administration system identifies the 

complex land right that is the foundation of formal 

land markets. Therefore, appropriate and effective land administration is integral to 

sustainable development of land markets (Williamson et al, 1999; 2010). 

Excessive population growth has created many competing and overlapping concerns 

over land, making it a scarce resource that needs to be better managed and preserved 

for future generations (Henssen, 1991). Many countries are adopting market 

mechanisms to better manage scarce land resources, particularly carbon and water. 

Consequently, new rights in land have emerged over the last fifty years as the concept 

of applying property rights to environmental issues is seeing much progress (Watson, 

2006; Bennett et al, 2008). Formal transactions in these new commodities need a 

definition of property rights and security of tenure. These, together with access to land 

and land information management have significant implications for sustainable 

development (FAO, 2007).  

Much of the literature surrounding emerging land rights is in agreement that land 

administration systems should extend to markets in land resources; and holistic 

management frameworks must be developed for all land interests (Kaufmann and 

Steudler, 1998; Bennett et al, 2008; Enemark et al, 2004; Williamson and Wallace, 

2007). As Williamson and Wallace (2007) observe, ñseamless and integrated 
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management of all land and associate resourcesò allows for the most successful 

management of land markets. Essential trading processes in new land resource 

markets must be managed together with traditional land parcels, if these markets are 

to be sustainable and reach the same levels of success. 

The joint United Nations (UN) and International Federation of Surveyors (FIG) 

Bathurst Workshop on Land Tenure and Cadastral Infrastructures for Sustainable 

Development acknowledged that land administration institutions and infrastructures 

need to evolve, and change their often limited focus to meet a wide range of new 

sustainable development needs. To achieve this, the Bathurst Workshop set out 

recommendations for global commitment. These included: 

 Investing in the necessary land administration infrastructure and in the 

dissemination of land information required to achieve these reforms 

 Encourage the flow of information relating to land and property between 

different government agencies and between these agencies and the public. 

Whilst access to data, its collection, custody and updating should be facilitated 

at a local level, the overall land information infrastructure should be 

recognised as belonging to a national uniform service to promote sharing 

within and between nations. 

(Williamson et al, 1999) 

Both recommendations advocate land information flows between government 

agencies, towards achieving national uniformity in land and property information, as 

integral to sustainable development. Disseminating information about the ownership, 

value and use of land is one of the defining functions of land administration (UNECE, 

1996).  

The following section looks at information management, particularly lifecycle 

concepts that draw their roots from sustainable development ideas; and their 

application to land administration information. 
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Land Information management 

Land market information has a temporal aspect. 

The date on which a land transaction takes place is 

an indicator of the market environment at that point 

in time. Bennett et al (2010) indicate that property 

market management requires cadastral information 

to be maintained and made available in real-time. 

Land markets are dynamic and as the market 

evolves, the transactions within the market reflect this. Organisations using land 

market information for decision-making need information that is timely and that 

accurately reflects the market environment. This makes it important for land market 

information to be appropriately sourced, managed and disseminated. In the digital 

age, information management often follows a lifecycle approach. A historical review 

of this approach is provided below to give a better understanding of its application to 

land administration information. 

The concept of information management predates computers. So does the concept of 

lifecycles. The former can be traced back to the days of record keeping and data 

management of paper-based files and other hard-copy media. Lifecycle modelling 

originates from the natural science discipline. It involves tracing the processes that 

form the life history of organisms or cradle-to-grave processes in nature. In the 1940s 

the United States (US) National Archives combined the two disciplines to formalise a 

lifecycle approach to the management of records, to conceptualise their creation, 

maintenance and disposal processes (McKemmish, 1997).  

In the late 1970s, data maintenance and information management to aid decision 

making emerged. Simon (1977) looked as data and information as an input to decision 

making and broke down the process of decision making into intelligence, design, 

choice, and review. This perspective evolved out of work in behavioural sciences 

being applied to organisational theory (March and Simon, 1958; Cyert and March 

1963). It promoted the view that organisations are information processing and 

decision-making systems. Additionally, Wilensky (1967) presented organisational 

intelligence in the form of gathering, processing, interpreting and communicating 

information needed in decision making processes.  
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This concept remained through the 1990s as information processing and 

dissemination via computer networks was widely adopted. óCapture and shareô 

continued to be linked to organisational intelligence (Haeckel and Nolan, 1993).  

Choo (1998) further acknowledged a cyclical approach to organisational intelligence; 

namely the ólearning cycleô or information management cycle, which included 

creation, acquisition, storage, analysis and use. This evolved into the business concept 

Information Lifecycle Management (ILM), linked to overall Enterprise Content 

Management (ECM) in the early 2000s. Information technology systems in support of 

ECM emerged to ñcreate, store, manage, secure, distribute and publish any digital 

content for enterprise useò (Jenkins, 2005).  

In 2003, the Storage Networking Industry Association (SINA) assigned a new broader 

definition to ILM:  

ñInformation Lifecycle Management comprises the policies, processes, 

practices, and tools used to align the business value of information with the 

most appropriate and cost effective IT infrastructure from the time 

information is conceived through its final disposition.ò  (SINA, 2009) 

Since then, many information lifecycle models have emerged, with the original 

cradle-to-grave concept that mimics natural systems being adapted for individual 

business requirements. Modern web based access services and cloud computing have 

adopted the approach to better understand how these services are offered to users, for 

identity management and to optimise the migration of businesses from traditional data 

storage to cloud-based services (Breiter and Behrendt, 2009; Conway and Curry, 

2012). These technological advancements may eliminate the need to dispose data, 

allowing it to be viewed and used under the stewardship of the information owner.  

In the land administration domain, information collection and dissemination are key 

aspects of information management. Lifecycle principles in information management 

discussed above support the view that information collected and disseminated by land 

administration systems should follow a lifecycle approach for improved sustainability. 

A lifecycle approach will allow for better management of land administration 

information, greater transparency in decision making and better alignment of the 

needs of information providers and users.  
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2.5 Chapter Summary 

Land administration is a critical, public good infrastructure which has the key role of 

collecting and disseminating information about the ownership, value, use and 

development of land. Land administration literature argues it supports sustainable 

development, primarily though provision of information. Sustainable development 

literature adds to this discourse by advocating a lifecycle approach to information 

management.  

In the context of land administration, the application of sustainability principles 

support the view that information collected and disseminated by land administration 

systems should follow a lifecycle approach. A lifecycle approach will improve 

efficiency and effectiveness in collecting and disseminating land administration 

information, enabling improved decision making. 
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CHAPTER  3:  
LAND  ADMINISTRATION  

AND ECONOMIC  

MANAGEMENT  

 

- The following chapter introduces the 

discipline of macroeconomic policies. 

Furthermore it explores the theoretical 

links, and lack thereof, between 

macroeconomic management, land 

administration and sustainable 

development. 
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3.1 Macroeconomic policies 

Literature explored in Chapter 2 shows a clear link 

between the disciplines of land administration and 

sustainable development. This chapter introduces the third 

discipline underpinning this research, namely 

macroeconomic policies. It further explores the theoretical 

links between macroeconomic policies, land 

administration and sustainable development. Two 

examples from the Australian context are presented to better illustrate the shortcomings of 

theory in linking these disciplines.  

A brief discussion on contemporary economies is presented below to help better understand 

the concepts that underlie macroeconomic management.  

The evolution of economic thought over the last three decades has led to the development of 

contemporary economies. Dividing contemporary economies into capitalist nations and 

socialist nations makes it easier to see how the nature of a countryôs economic system drives 

the extent of government regulation of economic activity. Figure 3.1 illustrates the types of 

economies that operate in contemporary times. 

 

Figure 3.1: Span of economic systems (McKenzie and Betts, 2006) 

Socialism is generally understood as an economic system where national priorities are of 

paramount importance and the allocation of resources is primarily the responsibility of the 

government (Jalan, 2005). Within this spectrum of socialism, communist countries such 

China are characterised by state capitalism, where the government maintains ownership and 

control of production patterns and the allocation of investment. Based mainly around the 

ideas of Karl Marx and Vladimir Lenin, communism favours a command economy, in which 

the government controls production, distribution and exchange (Busky, 2000). This is in 

contrast to a market economy, where the forces of supply and demand determine most 

aspects of production, distribution and trade. As Jalan (2005) points out, in communist and 
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state capitalist nations there are generally no private enterprises, and no private ownership of 

property. However, a command economy does not always operate. For instance, Yugoslavia 

practised market socialism before its breakup, and China and Vietnam have also developed 

market economies within their socialist constraints (Busky, 2000). 

Democratic or mixed socialist nations strive to create a compromise between private 

capitalism and communism. They support a socially owned economy and a political 

democracy. In terms of market economics, democratic socialism supports private enterprises 

regulated by the state (Jalan, 2005). While a free market economy may operate, the state still 

endeavours to create social and economic conditions that provide for reasonable equality of 

opportunity, through the redistribution of wealth and income (Calhoun, 2002). 

ñThe capitalist system is one characterised by the private ownership of the means of 

production, individual decision-making, and the use of the market mechanism to carry out 

the decision of individual participants and facilitate the flow of goods of services in 

marketsò - Jalan, 2005.  

According to McKenzie and Betts (2006), capitalist systems apply the following principles:  

 The right of individuals to own, control and dispose of private property  

 The right of individuals to control private enterprises and the freedom of choice to use 

the resources and businesses they own 

 The existence of competitive markets in which supply and demand are the major 

forces that control the price of goods and services in the market  

 The existence of personal motives, that drive individuals to take risks and form 

businesses that supply the goods and services that society demands  

 Success and failure in the market are met by personal gains and losses respectively  

 The existence of no or minimal government controls on the basic economic decisions 

of individuals.  

Most capital economies today are not pure capitalist. In Australia, for instance, the majority 

of goods and service are produced by private enterprises. However, the government plays an 

important role either directly or indirectly in controlling the economy. This is considered to 

be a mixed capitalist economy. The governments in mixed capitalist economies attempt to 

maintain high levels of employment, economic stability and promote economic growth. They 
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also regulate business activity, run welfare programs and often take measures to redistribute 

income. Macroeconomic policies are the tools of central governments to manage the 

economy as a whole. These include monetary and fiscal policies that can greatly impact a 

countryôs land market.  

Fiscal policy deals with government expenditure and taxation, while monetary policy deals 

with the availability and supply of money in the economy, and the cost of money or interest 

rates. The availability of money in the economy, especially unrestricted mortgage financing, 

managed by monetary policy tools, has a significant impact on land or property markets. 

Throughout modern history many property market bubbles came from explosions in lending. 

The more recent global financial crisis saw global credit dry up and money for loans being 

much harder to source. The central reserve banks of many mixed capitalist nations reduced 

interest rates to record lows in order to prevent market collapse and stimulate growth. At 

times the interest rates were close to zero but property markets still fell because of fear and 

uncertainty in the market place, and a resultant lack of money lenders (International 

Monetary Fund, 2009). Fluctuations in interest rates play an important part in the property 

market, but money must also be available for lending. Operations in the secondary mortgage 

market also influence purchasing power (Carper et al, 2007).  

Many capitalist nations today employ principles from institutional, free market and 

Keynesian economics (cf. Coddington, 1983) to support government management of 

aggregate demand in the economy. Government macroeconomic policies are intended to 

combat the instabilities that a pure market structure may cause. However, the property market 

is unique in terms of its economic structure and the principles and practices that govern the 

supply and demand of property. A discussion on this follows. Understanding the distinctive 

economics of the property market and the role of land administration is essential to better 

policy making in support of land markets and the economy as a whole. 
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3.2 Land Administration and Macroeconomics 

For land administration to help achieve better economic 

sustainability, its importance to macroeconomic policy 

tools needs to be better understood. Property rights in 

particular have a significant impact on the economy 

(Denman, 1978).  As Feder and Nishio (1998) argue, the 

registration of land rights can lead to improved access to 

formal credit, higher land values and increased investment 

and income. The management of land rights and associated markets using macroeconomic 

tools can also impact on economic activity. For instance higher interest rates can make 

mortgage repayments less affordable and thus affect demand for property. This can slow the 

growth of the property market as a whole. Similarly lowering interest rates can reduce the 

cost of holding mortgaged property and consequently increase demand in the market place.  

Property markets come from a nationôs capacity to create óproperty rights institutionsô (North 

and Thomas, 1973), and these are often within the domain of land administration The formal 

and informal economic and political constraints are the market institutions needed for 

markets to run efficiently. As McMillan (2008) points out, market institutions work to limit 

transaction costs, that is the time and money spent locating others to transact with, comparing 

prices, evaluating the quality of the commodity for sale, negotiating agreements, monitoring 

performance and settling disputes.  

Contemporary economics has evolved to better understand the role of institutions, such as 

individuals, agencies etc, in influencing economic behaviour. Within institutional economics, 

markets result from the complex interaction of various institutions. Commons (1931) 

introduced the idea that individual behaviour or the exchange of goods is a transaction. This 

was the preface for the idea of the ócost of market transactionsô in Coaseôs (1960) The 

Problem of Social Cost, and Transaction Cost Economics by Williamson (1979). Coase used 

the concept to predict when certain economic tasks would be undertaken by agencies and 

when they would be carried out by the market. Birner and Wittmer (2004) apply Williamson 

(1985)ôs work on transaction costs in the public sector to study the efficiency of government 

structures within the context of natural resource management. Collection of information here 

is regarded as a transaction cost of decision making. In land or property markets, government 

services lower transaction costs. On a macro level, central governments in most market 
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economies employ economic principles to combat the instabilities that a pure market 

structure may cause. However, the land or property market is formalised by land 

administration systems whose importance in macroeconomic policy is not yet clearly 

understood.  

Some economic theory does recognise the role of land administration systems in national 

economic development. For instance North and Thomas (1973) identified the existence of 

property rights as the main cause for some societies to be much better off than others. 

Deininger and Binswanger (1999) and De Soto (2000) too, argued for the importance of the 

capacity of a nation to build land rights. De Soto (2000) established the link between the 

formalisation of property rights and the creation of wealth using the settlement of the 

American West as an example. Van der Molen (2012) reviewed the ideas of De Soto, 

concluding that governments need to show political will and good governance principles 

towards recognising ownership and value of property rights vested in the poor, to bring about 

social and economic equality in society. Deininger and Binswanger (1999) argued for secure, 

transparent and enforceable property rights as a vital requirement for investment, economic 

growth and poverty alleviation. 

However, economic literature does not adequately recognise land administration as an 

authoritative repository about the land market, with the defining functions of information 

collection and dissemination; vital to sustainable macroeconomic policy decisions. In many 

countries land information collection is decentralised, and the link between authoritative 

state, local or provincial land information repositories and central government users is not 

well established. As new markets in land resources emerge, the importance of increasing land 

information to macroeconomic management needs to be better understood. 

The following section looks at the economic management of land markets and the functions 

of land administration within this context. 
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Land market management 

In general, the price of goods and services being traded in 

a market environment is determined by the forces of 

supply and demand. Though these general economic 

assumptions apply to property markets, and to the credit 

markets that underpin them, a number of factors often not 

quantifiable affect the market price of a property. These 

include land quality, legal constraints, intended use of the 

land, the general state of the local economy and other intangible factors such as peopleôs 

perception of what the land is worth (FAO, 2003). Hence, while some of these factors such as 

land quality can be measured by physical qualities such as soil, aspect, rainfall expectancy 

and location, the actual price paid in a property market transaction is what a buyer is willing 

to pay and a seller is willing to accept (Dale and McLaughlin, 1999). This selling price may 

or may not reflect the market equilibrium at the time, since for example a buyer may be 

willing to offer more due to their preconceptions or desires, and a seller may be willing to 

settle for less due to their urgent need to sell. Additionally, the supply of property and its use 

can be seen as fixed in the short term (Carmona, 2003). Development of property takes time 

and once a building is built its use remains fixed for a long time, regardless of short term 

fluctuations in the property market. 

Property or real-estate economics endeavours to account for the unique characteristics of 

property markets, by linking the actions of people to their effect on the value of property. 

This discipline tries to apply general economic theory to the realities of real estate practices. 

However, property markets come from a nationôs capacity to create óproperty rights 

institutionsô (North and Thomas, 1973), and these are often within the domain of land 

administration.  

Dale (2000) used the Land Market Model to show that a countryôs land markets need to be 

supported by the pillars of land registration, valuation, capital and credit, and must stand on 

the firm foundations of national land policy. Wallace and Williamson (2006) suggested that 

in a property system the rights are the commodities, not just the land itself, and successful 

land markets derive strength from creating and marketing land rights and complex 

commodities. Building an appropriate belief system is also deemed to be important, as 

property markets are driven by the perception that land is a valuable commodity and that 

wealth is derived from land holdings.  
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Williamson et al (2010) convey the importance of land administration processes that are 

influenced by national land policy and economic systems. They emphasize that 

infrastructures that manage land data, particularly valuations data, should allow access, 

interoperability and multipurpose use of that data. They also acknowledge that free land 

markets are subject to many indirect controls including taxation of transactions and 

macroeconomic controls over money supply. Land administration systems underpin the 

performance of these controls by providing information and facilitating transparent processes 

(Williamson et al, 2010). 

 However much of this literature deals mainly with developing nations, with a focus on 

establishing land administration systems and recording land parcels, for the purposes of basic 

taxation and the construction of formal land markets. In many countries the land 

administration systems and consequently the land markets are already well established, 

relying on a complex set of interrelated institutions, formal and informal, to promote 

information flow. Often they fall into the constitutional authority of the state, provincial or 

local governments. As Roy (2010) commented, ñData accessibility has long been as issue 

concerning the geospatial industry, a legacy of a colonial data policy that did not encourage 

data sharing outside the government or even within certain sections of the government.ò 

New markets in land resources add further complexity to property economics and current 

land management systems. For instance, time is an additional variable to be considered in 

administering land resources, and the management of renewable and non-renewable 

resources can differ on different economic time scales (Conrad, 2010). Additionally, 

assigning property rights to previously non-marketable land resources creates the potential 

for significant economic activity and wealth creation. However, the interdependence of 

resources (Cronin and Pandya, 2009) and their relationship with the underlying land parcel 

cannot be ignored. As such, new land-related markets that aim to sustainably allocate scarce 

natural resources need to be holistically administered with the tenure, value, use and 

development of the land itself.  

The discipline of natural resource economics helps to better understand the economic 

mechanisms behind markets in land resources. Natural resource economics aims to apply the 

economic concepts of supply and demand to natural resource allocation for sustainable 

development. Contemporary resource analysis looks at the issues of resource exploitation 

versus conservation and the capacity of ordinary market mechanisms to regulate resource use 
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(Neher, 1990). The importance of property rights is acknowledged, particularly as the lack or 

poor definition of property rights in natural resources can lead to market failure (Tietenberg 

and Lewis, 2009). However, the management and dissemination of additional information 

about transactions in new marketable land interests is not adequately acknowledged within 

macroeconomic theory. 

Initiatives to solve some land market management issues for the purpose of sustainable 

development have brought the ideas of natural capitalism to a forefront. The following 

section explores the theoretical link between the disciplines of macroeconomic management 

and sustainable development, with a focus on new approaches for the design of sustainable 

real world infrastructures.  

3.3 Sustainable development and Macroeconomic: Natural capitalism 

The UN Conference on Environment and Development, 

RIO 1992, can be considered the first global innovation 

summit (RIO+20, 2012). Twenty years on, innovation, 

particularly ógreen growthô is still a key feature of RIO+20, 

the UN Conference on Sustainable Development (World 

Bank, 2012). Green growth encourages, among other 

principles, innovative business models for sustainable 

growth that minimise waste. Minimising waste in systems design is a key principle of natural 

capitalism (Hawkin et al, 1999).  

Closed-loop cycles in nature work to eliminate waste. In the context of land administration 

systems, waste occurs in the form of duplication, redundant processes and issues of 

timeliness, relevance and authority that bring the reliability of information into question. 

Emulating natural processes, or biomimicry, to improve current land administration processes 

can help to minimise or eliminate wasteful processes and resources, resulting in increased 

sustainability of current systems. 

Biomimicry forms part of a radical new way of thinking, namely, natural capitalism that 

values natural resources as an internal asset rather than an externality. It encourages a shift in 

business practices to biologically inspired models that place higher value on solution-based 

systems and the flow of services (Lovins et al, 1999). This innovative approach is ideal for 
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the evaluation and improvement of current land administration systems for future economic 

sustainability. As Albert Einstein said, ñWe canôt solve problems by using the same kind of 

thinking we used when we created themò (Hardcastle et al, 2011). 

Nature can deliver the best architecture having evolved over 3.8 billion years of what can 

effectively be called trial-and-error or research. The potential benefits of using nature as a 

design tool, or biomimicry, are increasingly recognised in many scientific endeavours that 

choose to base innovations on principles that are learned from nature (Benyus, 2002; Bonser, 

2006; Nakrani, and Tovey, 2007). 

Benyus (2002) argues that ñdoing it natureôs wayò has the potential to change many of our 

current societal processes, including how we store information. In this context, Davenport 

(1997) discusses the concept of information ecologies. He argues that better technology does 

not always lead to a better information environment. Instead, an information ecology views 

an information space as an ecosystem, putting ñhow people create, distribute, understand and 

use information at its centreò. Additionally Nardi and OôDay (1999) state that in an 

information ecology the different parts of the system exhibit strong interrelationships and 

dependencies. These co-evolve and diversity is encouraged, however local differences must 

be understood. Lueg (2007) looked at the concept of information ecologies for information 

dissemination and sharing activities; and found that communication plays a central role in 

geographically distributed information ecologies. 

Land administration systems in many countries exhibit the features of geographically 

distributed information ecologies. Improving these systems is best achieved through studying 

the various interactions and interdependencies within the system, to understand how land 

information is created, distributed and used. Additionally, national initiatives in any country 

with decentralised land administration systems must accommodate local differences. 

Braungart and McDonough (2009) advocate a shift of view on how we design and make real 

work systems. They propose a shift from environmental ethics to the basic question of 

quality, in order to optimise the right materials and resources that go into the design of a 

product or system. Within the context of this research, public land administration agencies 

can be considered the most authoritative source of land information in many countries with 

established, formal land markets. As such, they are high quality components of a countries 

land administration infrastructure. Improving this infrastructure, to allow for better access to 
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authoritative land information for economic management at a central level, requires improved 

communication in the form of inter-governmental information flows. 

Past approaches to improving land administration systems have often adopted a mechanistic 

method, focusing on definitions, hierarchies and internal controls. Studying land 

administration systems as information ecologies allows the shift in view to an organic 

infrastructure, which relies on self-regulation and a network of communication (Burns and 

Stalker, 1994). Forms and patterns can be identified within the organic infrastructure with a 

focus on tailoring information processes, rather than instructions and ontologies to enable the 

infrastructure to better adapt to changing needs.  

Literature shows economists initiating ideas within the sustainable development space and 

land administration being acknowledged as integral to sustainable development. Literature 

also shows that a large part of macroeconomics is about land. However these theories fall 

short of adequately understanding the overlap between the three disciplines that underpin this 

research. There is clearly a missing link. The following section discusses the consequences of 

this missing link with examples from a country that has decentralised land administration.  

3.4 The Missing Link Between the Disciplines  

Rodríguez-Pose and Gill (2003) state that 

decentralisation of responsibilities and resources can 

undermine a central governmentsô traditional role of 

maintaining a balanced economy. However, in China, a 

centralised system has proved ineffective as private 

ownership of land-use rights has begun to emerge (Zhang 

and Pearlman, 2009). For effective management of a 

national economy in any country with a tiered government structure, the relationship between 

governments needs to be understood, particularly in the context of land rights, their 

management and administration.  

Literature shows that land administration information, particularly market transaction 

information, supports sustainable development and macroeconomic management.  

Additionally, the overlap between economic and sustainable development literature supports 

an increased focus on the environment; and a change in priorities in the design of real world 
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system to better value natural capital. The focus of this research is on the overlap between 

these three debates, which is currently missing in literature. 

A consequence of this missing link is that the land or property markets in many countries 

with decentralised land administration functions are impeded by information asymmetries 

(Garmaise and Moskowitz, 2004). The example from India presented in the previous chapter 

shows the problems that can arise with decentralised land administration systems. Both 

Australia and the United States also face issues resulting from the central government in each 

country having no constitutional authority over land administration.  

Market-supporting institutions are required to ensure that property rights are respected, that 

people can be trusted to live up to their agreements, that externalities are held in check, that 

competition is promoted, and that information flows smoothly (McMillan, 2003).  Of this, 

information flowing up to the central government is essential in the management of national 

wealth. However, there is often a lack of understanding at higher levels of government about 

the role that authoritative state, provincial or local-based land administration information 

should play in macroeconomic policy making for sustainable development of a countyôs land 

markets. This is further illustrated by two examples in the following section.  

Examples of the missing link 

The short comings of economic, land administration and sustainability theory in supporting 

the link between these disciplines is clear. The following examples, conceptualised from 

existing literature, further illustrate this missing link, by looking at two macroeconomic 

process, taxation and interest rates, in the context of property markets in Australia. Of the 

four functions of land administration, the examples focus on tenure and value that directly 

underpin the efficient and sustainable operation of land markets. Additionally, the property 

object approach, introduced by Bennett et al (2008), is used to distinguish each tax or 

complex commodity derived from a land parcel as a separate attribute of the land.  

 

Example: Monetary policy ï interest rates in Australia 

Monetary policy decisions by the Reserve Bank of Australia (RBA) are expressed in terms of a target 

for the cash rate, which is the benchmark overnight rate for bank lending. Kohler and Rossiter (2005) 

found that an important consideration for property ownership is the ability to make financial 

commitments towards purchasing property and to meet any repayment obligations if a loan is taken 

out to purchase the property. Since the interest rates set by banks generally follow the official RBA 

cash rate (RBA, 2010), changes to the cash rate affect affordability and hence investment in the 
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property market. This consequently impacts on supply and demand within the market economy. 

Official interest rates, set by the RBA, depend upon how the economy is functioning at a certain time. 

This requires timely and accurate information about transaction in the land market. The situation in 

Australia with regard to the access to authoritative land market information by the RBA is illustrated 

by Figure 3.2.  

 

Figure 3.2: The relationship between tenure, value and interest in Australia, conceptualised from 

existing literature. Land administration is abbreviated to LA. 

Currently in Australia, though market information is eventually available at central government level, 

it is held in separate state databases, with lack of a central database of property and prices (West, 

2010). As the RBA points out, ñdata timelinessô is a major problem with access to housing price 

dataò (RBA, 2004; 2005). The flow of authoritative land information from state governments to 

macroeconomic policy decision makers is impeded. The key issue is the time it takes for collected 

information to reach federal level. Due to insufficient and untimely information flows and poor data 

integration at a national level, the RBA collects sale and transaction data from the private sector. This 

alternative private sector solution provides more timely data, however, the information is not assured 

and collection techniques limit the overarching accuracy. The result is macroeconomic policy 

decisions are made using less than optimal datasets, and ultimately result in monetary policies being 

potentially out of kilter with the economic reality. 

 

Example: Fiscal policy ï land taxation in Australia 

The setting of tax rates form part of a countryôs fiscal policy that manage national wealth. Higher 

transaction taxes may cause otherwise affordable transactions to become unaffordable. Similarly, 

higher taxing on the holding of property increases the cost of ownership and consequently increases 

the incentive to sell. These taxes in turn affect supply and demand in the market place.  
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In Australia, property is taxed at different levels of government (For the purposes of this example, 

local government charges for services or rates are treated as taxes on property).  Figure 3.3 shows five 

tax objects levied by the various governments in Australia. 

 

Figure 3.3: The relationship between tenure, value and taxation in Australia's land market, conceptualised 

from existing literature. Land administration is abbreviated to LA. 

In Australia, though publically sourced information about property ownership and value is available 

to the state taxation offices and local councils, it is generally maintained in separate databases by 

independent levying authorities. Duplication is evident. Additionally, as the dotted line in Figure 3.3 

shows, the Australian Taxation Office (ATO) has limited or, in some cases, no access to the 

authoritative data stores of tenure and value information. It relies on information declared in tax 

returns and on data purchased from the private sector in order to collect Capital Gains Tax (CGT) and 

Goods and Services Tax (GST) on real property. This brings the reliability and accuracy of this 

information into question. 

 

Both examples clearly show the presence of an information asymmetry. This relates to the 

gap between information available within land administration agencies and what is actually 

shared with central macroeconomic policy makers. Milgrom and Stokey (1982), Clapp et al 

(1995), Dolde and Tirtiroglu (1997), and Garmaise and Moskowitz (2004) all studied 

different problems associated with information asymmetries within property markets. 

However, much of this literature deals with horizontal information asymmetries between 

agents, brokers, buyers and sellers, or between neighbourhoods or over time. Clarkson et al 

(2007) also looked at vertical information asymmetry and the benefits of information sharing 

between tribal and other forms of government, in the context of underdevelopment and 


