Land Administration for
Macroeconomic Management

Nilofer Christensen

Submitted in total fulfilment of the requirements of the degree of

Doctor of Philosophy

November 2012

Department of Infrastructure Engineering

The University of Melbourne



For my family

b



DECLARATION

This is to certify that:

(i) the thesis comprises only my original work towards tltegree of Doctor of
Philosophy

(i) due acknowledgement has been made in the text to all other material used,

(i) parts of this work have been published in refereed journals or refereed conference
proceedinggunder maiden name N. Tambuwala) as listed in Appendix 1;

(iv) the thesis is less than 100,000 words in length, exdusf tables, maps,

bibliographies and appendices.

Nilofer Christensen

Melbourne, November 2012



ACKNOWLEDGEMENTS

This thesis has only been possible because | have stood on the shoulders of giants.

First of all, my thanks to Professor Abbas Rajabifard for this opportunity; and his supervision
and support throughout the completion of this work. The Centre for Spatial Data
Infrastructures and Land Administration (the Centre) which he has helpeddahdilgrow,

has given countless students the opportunity to learn, develop and understand the global
issues our generation must tackle. | am grateful to have been a part of it. | am indebted to Dr.
Rohan Benni#, for his friendship, constant encouragemand invaluable advice. Without

his motivation and ever willingness to help, | would have lost my way well before the end.
To Jude Wallace, | am sincerely grateful for her wisdom and guidance. Her wealth of
knowledge is a gift to this Centre. | would algelto express my gratitude to Professor lan
William for his guidance in laying the foundations of this research, his time spent in
critiquing the output and his tireless efforts in promoting the work of this Centre.

To the other members of the NIMLI teaBrjan Marwick, Muyiwa Agunbiade and Moshen
Kalantari, | am indebted for providing a forum to exchange thoughts and ideas that helped me
better define and target my research. To my other colleagues at the Centre, my sincere thanks
for making this a greatlagce to work. Particularly, to Katie Potts who shared my daily trials

and triumphs, successes and frustrations. Her friendship made this journey so much more

enjoyable.

My sincere thanks to the industry partners of this research, the Australia Reseanci, Cou
Land and Property Management Authority, Land Victoria, Landgate and PSMA Australia for
their support. Also to the Reserve Bank of Australia and the Australia Taxation Office for
opening the lines of communication and that enabled this researclhéttdreinformed. | am

also indebted to the international visitors to this Centre, particidadpciate Professor Joep
Crompvoets, Professor Bas Kok aRdofessor David Cowen, for sharing their research

experiences, innovative ideas and for taking the time to discuss my work.

| would also like thank the professional staff within the Department of Infrastructure
Engineering, particularly Pauline WoolcockdaRose Macey for making the administration
side of university life so much easier to tackle. Their help had been invaluable.



Last, but certainly not the least, my family and friends who have supported and encouraged
me throughout this journey, | could rethank enoughMy thanks to Victorija Petrevska for

her ever willingness to help me though another of my endeavours and for her honest and
constructive criticismsTo my parents, Rumana and Jaffer, | am grateful for the sacrifices
they have made in briimgg me here and for always being my p#laf support. To my
brother Faiyaz for always believing in his
wanted. My heartfelt thanks also to the Christensens for giving me a second home and a

family | will always cherish.

And to Rasmus, for making it all worth while.



ABSTRACT

Land markets contribute significantly to economic growth. Land administration provides the
infrastructure for secure land market transactions. Government macroeconomic palikies

to manage the economy as a whole. As new land markets develop, theircreasing need

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

resources.

The focus of land administration research has largely beereating 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 fort@r economic activitiesand 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 sustaina
economieshas shown the utility of biomimicry. Biomimicry, a principle of natural
capitalism, uses nature as a model, to study and desigwaddl systems that emulate the
efficiency, sustainability and diversity of processes in nature. The ethos provides an
innovative approach for studying land administratigstesms 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 disciplesnof la
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 ideatiaitufor
achieving synthesis between land administratiorfformation 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 touealtitese
studies of statbased 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 curnmesitifunctional. 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,



with 31 principles to achievea functonal 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 eagh stdhe lifecycle. Achieving all
recommendegrinciples can establish synthesis between land administiatemmationand
macroeconomic policy making. However one dysfunctional stage can undermine the
operation of the entire lifecycle. Additionally,dmonstrator 3D Property Market Tool is
presented to show how spatial intelligence can be added to fiscal and monetary policy
decisions Such decisioraiding applications are possilifeauthoritative market information

derived froma dynamidand marketnformation flow lifecycle is achieved.

The final chapter of this thesis summairies 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 ofland 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 solvethe problem of holistic land information infrastructures. Suggested
further research areas are presented to help build on this Waeke include investigations

into otherdrivers forauthoritativeland 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.

vi
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GLOSSARY

The following definitions aredopted for the purpose of thigsearch

Authoritative information

Biomimicry

Cadastre

Capital improved values

Central government

Country

Decentralised government

structure

Information sourced from government agencies or bod
which is best of its kind andanbe trusted as being accure
and reliable. In countries with well established formal [
markets, thgovernmentand administration agencies can
considered the most legitimate and hence most authorit
source of land transaction information.

Emulating nature and natural systems in the design of
world systems

According to the International Federation of Surveyors (F
Statement on the Cadastre
based and upo-date land information sy@sm containing &
record of interests in land (eg. rights, restrictions
responsibilities). It usually includes a geometric descrip
of land parcels linked to other records describing the ne
of the interests, and ownership or control of thoserasts,
and often the value of t he
The value of the land plus any improvements made tc
land such as house, fences, buildings etc.

The highest level of government in a country hwia
decentralised government structure.

See: Nation. For the purpose of this research the te
6countryd and 6énationd fol
Countries that have a mutier government structure, i.e.
central or federal government and respective state, can
territory or provincial governments. The governm
structure may further be broken down into Ic
governments, councils, municipalities, or counties wi

each state, territp or province. Both central and su

Xiv



Discipline

Dynamic

Fiscal policy

Information ecology

Information lifecycle

Interest

Interest rate

Land administration

Land administration

information

Land market information

flow lifecycle principles

central governments may have separate powers
government wunder the respce
See: Theory. For the purpose of this research the te
0di m&d pand o6t heor yditdnol | ow
Active or functional for effective action.

Government use of public spending and taxation to influe
the economic performance of a country.

An information ecology views an information space as
ecosystem. According to Davenport (1997) an informa
ecology is characterised |
information, recognition of evolutionary change, emphasi:
observation and description and facus on people an
i nformation behaviour. o

A cyclical, cradleto-grave approach to informatic
management, which emulates clo$edp cycles in nature. |
has a clear chronological structure with clearly defi
phases.

A fee paid by a borrower of an asset, usually money, tc
owner of the asset, as a form of compensation for the u
the asset (O6Sullivan, 20/
The cost of borrowed money dret percentage of a borrowse
sum of money charged for itsaus

According to Williamson et al (2010) land administratior
ithe processes run by go\
sector agencies related to land tenure, land value, lan
and | and devel opment . 0
Information relating to tenure, value, use and developme
land that is collected by authoritative, government |
administration agencies. Tenure and value informa
needed for the efficient operation of land markats the
focus of ths research.

Fundamental nested processes that help to achieve an a

with a clear purpose; and whose functionality is part «

XV



Land markets

Land resources

Land rights

Land tenure

Land value

Land/property market

information

Layered property market

Macroeconomic policies

larger process.

Activities in exchange of interests in thfor a price and thei
consequences. For the purposes of this research, onl
buying and selling of freehold interests in real property
marketable land resources is considered.

Natural resources such as water, carbon, biota, mineta
that are derived from the land.

The absolute ability of individuals and groups of individu
to obtain, possess and use land at their discretion, witl
exception of activities that violate the absolute human ri
of others (Adi,2009).

A recognised relationship between people and |
According to Williamson et al (2010), tenure is also defil
as fithe manner of holding
the purposes of this research, tenure information relat
ownership information for a land right being transacted |
market environment.

AThe worth of a property,
ways, each of which can
(Williamson et al, 2010). For the purposes listresearct
value information relates to the consideration paid for
transfer of ownership or a land right in a market environm
Information about the tenure, value, use and developme
land and its resources. h& core land informatiol
components required for the efficient operation of a |
market are land tenure and land value.

A land or property market where rights to different aspect
land, above and below the land surface eaist can be
transacted (Wallace and Williamson, 2006).

Actions taken by governments to maintain national econc
growth and tax revenues. This research focuses
interventions by central governments into the natic

economy primarily fiscal and monetary policy.
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Macroeconomics

Mixed capitalist economy

Monetary policy

National government

Nation

Natural capitalism

Natural resource economics

Property market tree

Property markets

Property rights

Real property

Spatial analysis

Spatial information

State government

Largescale or general economic factors concerned with
the economy of a nation as a whole grows and changes
time (Agarwal, 201Q)

A capital economy where the governrmheftays an importan
role either directly or indirectly in controlling the economy
Government use of money supply, particularly interest r:
to influence the economic performance of a country.
See:Centralgovernment

According to Smith (1991)
population sharing an historic territory, common myths
historical memories, a mass, public culture, a comi
economy and common legal rights and duties for
member s. 0O

A radical new way of thinking about the environme
proposed by Hawkin et al (1999). It encourages a shi
business practices to biologically inspired models that v
natural resources as an internal asset rather thal
externality.

A disciple of economics that applies the economic conc
of supply and demand to natural resource allocation.

A conceptual model derived from theory, to show
idealised relationship between land adntmaigson and
macroeconomic policy making for sustainable developme
See:Land markets

See:Land rights

Land and any physical structures attached to the land su
houses, buildings etc.

Analysis that take into account the geographical locatio
any object or event under study.

Spatial or locatiorbased information describes the physi
location of people, organisations or objects and
geographical relationshipetween them.

A sub-central government in a federated coyntusually
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Sustainable Development

Tax

Taxes on land or property

Theory

Transaction

Unimproved land

Zoning

next in political hierarchy to the nationalentralor federal
government.

Meeting the needs of the present without compromising
ability of future generations to meet their own needs (W
Commission on Environment and Development, 1987).
A compulsory contributions levied by the state on a taxp:
(individual or legal entity).

Government charges on theansactions and holdings
property that form part of a land market. For the purpose
this research, local government charges for services or
are treated as taxes on property.

A collection of ideas that form feld of studyor domain of
knowledge.

An instance of buying or selling.

The value of the land without physical improvements suc
houses, fences, buildings etc.

Division of an area for planning purposes. Different planr

restrictions usually apply to different zones.
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Chapter 1Letter of Introduction

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 thesignificance of this
work. A brief research structure is
provided to outline the scientific
approach to be used.



Chapter 1Letter of Introduction

1.1 Introduction

Over the last decadejany countries have felt the economic impadtscarce natural
resources antbegun to develom shared vision for sustainable development. New
markets are emerging as a way to manage scarce resources as new land interests are
recognisedLand administration provides the infrastructure for secure land market
transactions and government macroecongpaiicies work to manage the economy

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

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

This need is most evident in many market economiesrevland administration is
undertaken by state, provincial, or local governments; while macroeconomic policies
to manage land markets occur at ceng@ernmentlevel. In these countrieshe
capacity of independentdecentralisedland administration ageies to meet
increasingly national drivers, particularly national economic policy, is challenging.
This stems from an information asymmetry often caused by inadequate information
flows betweengovernment collectors and users of land administration infiimma
State local or provinciabased laws and processes make it difficult for central policy
departments to aess integrated land information needednanageo the economy

as a whole

Pastapproaches to improve land information access include:

e Standad 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).

e Collaborative approaches (Warnest et al, 200Ddmall, 2006).

e A systems approach to | and regofastration

systemand the relations between entit{sse Zevenbergen, 2001).

However new markets are threatened by information asymmetries in the land sector
that still remain unchecked, @theae is a need for a differeapproach. In particular,

the growing f oc u s on sustainabl e devel opment ,
economies has shown the utilitylmbmimicry Biomimicry uses nature as a model, to

study and design reatorld systems tht emulate the efficiency and sustainability of
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processes in naturlt.is often considered a part of the natural capitalism phenomenon
that aims to increase recognition of the value of environmental resouttediows
for a new approach to unify langdministrationinformation and macroeconomic

policy makingfor sustainable development.

This project draws on natural capitalism, to desminciples that establistan
operational link between land administration agencies and central macroeconomic
policy departmentdased on information supply and demaitdadvocates 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 administratioformationand macroeconomic policy
makinghindersthe economiananagenent ofa country as a whole

Increasingly, market mechanisms are being adoptedany countrieso meet the
changing focus of economic growth on sustainable development. Miapiial
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 fiskey,par
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 poli
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

growthand 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 exasthaimga market
environment. As such, these administrative structures have a critical imp#ot on

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 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. Similaripetland or property valuations
department also forms part of the state governmertesecountries Often property
valuation methods can be as varied as the property laws in various jurisdictions. Data
relating to ownership and value of properties imegelly stored in multiple

jurisdictional databases.

In these countriesfiscal 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 feedseitly into the cost of borrowing for real estate
transactionslnterventions in the property market by national agencies are best served

by accurate and reliabieformation about the real state of the market

For instance, the recent global financiakisi(2007 onwards) decreased real estate
values in major market economies around the world. Faoland administration
perspective, part of this crisis was a result of poor decision making antbithed

policy due to the lack of national property datasearticularly in the United States
(Buhler and Cowen, 2010). The financial crisis affectedc#m@ralgovernments of

many economies through lower tax revenues and duties from both income and capital
gains tax, and increased spending in the form oh@wmic stimuli. Essentially, fiscal

and monetary policy decisions to combat the financial crisis left many market
economies with large budget deficits and significant foreign éeiowing this there

a need to better understanding the mikeyed by landadministrationinformationin

implementing centradconomigpolicies

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 increasinglgomplex 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 marketsvolve 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 musiibked to a bnd parcel to become functional;
andall marketable rights in land must be managedshcélly to avoid new sildike

(cf. Garson, 20053pproaches emerging.

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

in |land and resources, in order for econo
sustainable deelopment objectives. Where market mechanisms are being adopted,
information asymmetries are a significant cause of market failure (Cohen and Winn,
2007).Countrieswith decentralised land administrationparticular need to improve

their administrativestructures to enable a flow of information that minimises
information asymmetries, between the government collectors and users of land

information.

Pastapproaches to improve land information access have not adequately addressed
the issue of information gsimetries between levels of governmémit can lead to

market failure Complexity in land administration and economic management increase
asnew market in land resourcesmerge. The research undertaken mea&es use of

new approach to address these issiitgs the first of its kind to apply the principles

of natural capitalism to the discipline of land administratBiomimicry in particular
advocates for systems to be designed based on natural processes (Benyus, 2002).
Natural processes are inhererglystainable and minimise waste (Hawkin etl8b9.

In the context of land administration systems, emulating natural procesisenable

waste in the form of duplication, redundant and untimely process to be minimised.
Additionally information system&an be looked at as an ecosystem, in which the
different components are interdependent angésoo |l vi ng ( Nar di and OOb
Examining land administration systems as information ecologies saftmwa better

understanding of how land infoition is created, disseminatededand recycled

This researclpresents gublic good system, witprinciplesto assist nationadccess
to land transaction data held in diverse models and organisatioasns to bring
together the disciplines of laradiministration, 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 counti@ath decentralised land administratiand evaluate the neéar

land administrationnformationand macroeconomic policy making to be linked, for
sustainable developmemtf current and emerging land markets. The project will
presenta new approacthased on natural capitalisno achieve national integration of

landadministrationinformationto better service macroeconomic decision making.

Todevelop a set of principles for enabling 8yathesis of land administration
informationwith macroeconomipolicy makingin order to better support the
economiananagement & country as a whole

Research objectives
i  To understand thecurrent theoreticallink between land administration

information macroeconomic policynaking sustainable development and
theimpactof natural capitalism.

il To develop aconceptual madelto show the idealised relatiship between
land administration informatioand macroeconomic policy making

iii To assess the model in reabrld situationsto understand walepth, the
existing relatiorship between land administration informaticand
maaoeconomic policy making.

iv To refine the model with functional principles derived to enable the
synthesis of land administratianformation with macroeconomic policy

makingin practice.

1.4 Research Structure

The engineeng discipline within which thisesearch is to be conducted, calls fa th
use of a scientific methodf(dKuhn, 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 hypothesis for its validity. This
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scientific method provides the structure for the overall project design which is

illustrated in Figurel.1.

« Identification of 1ssue and

investigation of theories 9 Chapters 11 2 and 3

PROBLEM underpinning the research

Generation of a theory/model to

explain the issue or how it may be 9 C h a p‘ter 4

HypoTHEsls  fesolved

Development of a scientific % C ha pte r4

approachto test the hypothesis
METHOD

Determination of the validity of 9 C h a pte rs 5 an d 6

the hypothesis in practice
REsULTS

Refinement of the model based
HypoTHEss |  ©n the resultsL ) 9 C ha pte rs 7 a nd 8

REFINEMENT

Check it original research aim 9 C h a pter 9

and objectives were achieved
CONCLUSION

Figure 1.1: Project design based on scientific methadapted froniKuhn, 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 stateprovincial or locabased land laws and processes, centia\ypo

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

an information asymmetry thaan beincreasingly problematic as new land mark

emerge in response to economic growth and sustainable development.

ets

Emerging inteests create new marketable rights and consequently new taxable

transactions and changes to the supply and flow of money in the eco

Transactiosin new landresources nee belinkedto the underlying land parcel and

must be managed holistically wigxisting real property information.

A new approach, namely natural capitalism, can helpmieet the information

nomy.

requirements of emerging market mechanisms that add further complexity to land

adminigration and economic management. Natural capitafidiccates biomimicry

or replication ofnatural processin the design of realorld systems. The increasing

international focus on sustainable development and the natural environment shpws the

utility of such an approach.

This research project aims tdesign a public good system, based on naty
capitalism, with principles that enable the synthesis of land administr
information with macroeconomic policy making;for improved economic

management i country as a whole

ral

ation
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CHAPTER 2:
LAND
ADMIN ISTRATION AND
SUSTAINABILITY

Identification of 1ssue and
investigation of theories
PROBLEM underpinning the research

+ Generation of a theory/model to
explamn the 1ssue or how it may be

HypoTHesis  resolved

+ Developmentof a scientific
approachto test the hypothesis
METHOD

N7

REsuLTS

+ Determumation of the validity of
the hypothesis in practice

/‘

+ Refinement of the model based

HyPOTHEsls |  on the results
REFINEMENT

« Check 1f original research aim
and objectives were achieved

CONCLUSION

- The following chapteintroduces
land administratiorand sustainable
developmentandexplores the
theoretical Ink betweenhese
disciplines
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2.1 Introduction

Land administration and macroeconomic policies are key to the creation and
management of national wealtéind sustainable developmehiterature reflects this
(Denman, 1978; Weale, 1989; Barr@990; Dale and McLaughlin, 1999 and
Munasinghe, 2006). However in many countri¢eese processes operate
independently and their interdependence is not reflected in literature. In the United
States for instance, the financial collapse of the late 20@@g¢sulted in the global
financial crisis is suggested to have emanated in parn 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 betweerhe disciplines of land administration, macroeconomic management
and sustainable developmeist particularly unclear ircountieswith decentralised

land administration. & examplein Australia, the United States ariddia, land
administraion functions are allocated by constitu@rarrangements to the state,
territory or provincialgovernmentswhile macroeconomic policies are administered

at central government level. In these counties, the capacity of land administration to
support sustinable macroeconomic policy making is in need of new evaluation. To
achieve this, the role of land administration sustainable developmerdnd
macroeconomics is examined through existing theory and practices. Included is an
evaluation of the need for weapproaches that emulate sustainable natural pexess
Figure 2.1 outlines the theories and disciplines that underpin this research, and that
will be discussed in this chapter and the n&ke focus is on the disciple of land
administration and its theetical relationship with the disciplines of sustainable

development and macroeconomic.

10
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Land
Administration
Theory

. Sustainable
Macroeconomic |
Theory Development
Theory

Figure 2.1: Theories that underpin this research

Figure 2.1 above guides the discussion to follkvand administration argues it
supports sustainable developmenimarily 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 thatoenwental externalities

in current global economic systems need to be included in the design of real world
systens. This is crystallized in the theory of natural capitalism. Where these three

discourses overlap, is the theoretical setting for this research

Each component oFigure 2.1 will be examined through literatur@his chapter
introduces land administration and sustainable development and examines the
theoretical link between these disciplines. Chapter 3 introduces macroeconomic
management and itbeoretical links with the disciplines of land administration and
sustainable developmerithe short comings of theori@sd the missing link between

the above disciplines is furthelemonstrated by presenting two examples from the

Australian contexin Chater 3

11
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2.2 Land Administration

Land administration systemmwovide the mechanisms

Land

ik catin that support the management of property (Dale and
McLaughlin, 1999, Wallace and Williamson, 2004).
Maaemiiic Sustainable The UNECE Land Administration Guidelines state

Development

ey Theory

that land administration sysnhs 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 systemsaofd 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 fourthaese of

recording and producing land information, implementing national policy and
delivering a countryods s ulgura 2.8 ®@fbthese devel o
functions, tenure and value underpin the efficient operation of land maltlestd.

developnent 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, andin the context of land marketgre reflected in the land

administration éinction of land value.

Sustainable Development

Economic, Sodal &
Enviranmental

Efficient Land Market Effective Land Use Management

Lard Tenure Land Value Land Use Land Development
Titkes. Maorigages & Easemanis HAuprrament of land valus Polaies and Spatial planning ‘Comtraction planning and Permity

Secure legal rights Collection of propeity s Contrel of land uis PFoegriala tiyn and Bssple e nLa g

Land Wiormaton Institutional

Land
Policies Geospatial Data Infrastructures Framework

Cadastral and Topographic Data

Figure 2.2 The functions of lan@dministrationEnemark, 2004)

12
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Land tenure is essentially a recognised relationship between people and land. As
Figure 2.2shows, 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 ind market. Value comprises an assessment of the price of land and

the collection of property tax.

In many countrieswith decentralised land administratidhe functions of tenure and

value are the constitutional authority of the stddeal or provin@l governments.
Essentially, the land registry that maintains ownership information is part ¢ the
governmerd. Information is sourced from various other departments, developers,
surveyors or from local governments. For instance, in Indineration ath
maintenance ofproperty 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 twewight states and seven
territories, tlis 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 departmesnt also formpart of the state

local or provincialgovernments ircountries 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 SoutesVeiee 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 storechuitiple

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 difstated
(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. Rstahce, the Comptroller and
Auditor General of India (CAG) conducted a sample audit of 169 property tax declaratjons in

one jurisdiction and found 40 percent to be false, amounting to an approximate loss of US$38
million in 200810 (Geospatial TODAY, 2032In a country that has twengight states and
seven territories, independent land administration and revenue collection process can create

13
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significant disparity. Due to this, India proposed the development of the National| Land
Records Modernisation Pragnme (NIRMP) in 2008, under the Union Rural Development
Minister. Activities to be undertaken under this new national scheme incjuded
computerisation of registration, including entry of valuation details, and establishing|inter
connectivity among revenueffices 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 tle importance of well organised land information.

Land administration literature, in particular best practice documents (Williamson
(2001) discuss the ideal role of land administratioiormation Those concerned
with tenure and value information for thedficient operation of land markets are

discussed below.
The UNECE land administration guidelines state:

fnGood | and records wil/l i mprove efficiency
property taxes by identifying landowners and providing betterrimé¢ion on the

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

paid for property (WNEGE 199 vol ume of sal esbo

Though the needs of land information users will differ, ownership and value are part
of the commontheme (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 confirmeddentities 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 sdhat 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 (Buas, 2007).

The UNECEguidelinesand World Bank indicators (Burns, 2007) and the Bathurst
Declaration (UNFIG, 1999) all advocate land information systems that are customer

focused, that is, for the benefit of the user rather than the information producer.

14
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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 thecollection 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
crossborder transactionsand 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 geeuaititle 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 administratiadedmes state that the
usefulness of a land information system depemushe 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 administratioguiding principles recommendfac oor di nat e
policy between existing government agencies, with concrete mechanisms to support
and encour aggBumsy 2007yl Establishiedolines of communication are
encouraged as part of this coordination. Puldaress 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 mairgaiidence 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
costeffective access to land information, and the benefits ¢intdogy and online
delivery in land administration reform ameknowledged. Cadastre 2014, UNECE and
World Bank guidelines recommend costovery proceduresUNECE, 1996;
Kaufmann and Steudler, 1998; Burns, 2007).

Land administration systems have beerovpn 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

15



Chapter2: Land Administration and Sustainability

information about the privacy of individuals, suchoagner 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 concepisltiurpose
cadastres that originated in the 1980s (NRC 188d)Cadastre 201&Kaufmann and
Steudler, 1998).The design elementsnclude survey accuracy, property objects
instead of parcels, the inclusion of height and time information, real time meairce

and information access, regional and global access for-boodsr trading, and the
modelling of organic land resource informatidgBennett et al, 2010)Three
dimensional D) information in particular, is supported Kglantari et al (2008) and
Bennett et al (2008)who argue that two dimensional information is often not
sufficient for modelling all interests related to lan8itoter and Salzmann (2003) and
Aien et all (2011)both discuss the needs and technological capabilities of developing

a 3Dcadastre.

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 byhe International Organisation for Stkardization(1S0,
2012).The ISO standards for geographic informatamdress a range of issuéem

data models and metadata to classification systems and quality assurance. 1ISO 19152
for geographic information is the Land Administration Domain Mpdehich
provides a @ndardised way to model cadastral systerhge. model aims to provide a

basis for studying and improving land administration systems by providing a shared
vocabulary and enabling easier crbssder 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

Land

Adminstration competing meanings (Fowkand Prasad, 1996;

Theory

Williams and Millington, 2004; Hopwood et al,

M Sustainable 2005). In a broad sense the concept has stemmed

Theory

Development
Theory

from growing concerns for the environment and

better management of scarce natural resources,

combined with other socieconomic issues. It is
underpinned by the understanding that whilst humans should continually seek to
improve their quality of life and further their development, this cann@niseuraged
at the expense of the environment. The classic definition, as presented in the
Brundtland eport, 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, 198@t, as Willaims and
Millington (2004) point at, 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 meamg 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 hagpanded to accommodate the ideas of
fairness and interdependence, not only betwgenerations, but between countries

and human beings(Bourdages, 1997).To many sustainable development
commentators, such as Goodin (1992) and Fitzpatrick and Cahill (20683,is an
inherentmismatch betweethes uppl vy and de man dWilamsakdar t ho s
Millington (2004) considethe 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 hese advancements and are integrated into the

17
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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 saclimate 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 1992J(, 2009).

However, international advancement on the road to sustainable development has not
progressdas farash o p e d f o r many of 1h® dloPal problems ive are facing

today are more acute or larger in scale than thegre in 1992 ( UN, 2012) .
Sustainable developmentgeires a longerm perspective witlproactive planning

and management (Bourdages, 1997). Clear principles at all demsiking levels

must form part of a longerm approach to sustainable developmelmtiortunately

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 ariables across multiple environments and time. In recent years,
environmental innovation and compliance through regulation has gained relevance in
policy making (Bernauer et al., 200However there is no single solution or policy

for sustainable developent. Giddings et al (2002) acknowledge sustainable
devel op rhe imterseetisn béitween environment, society and econamy T h e
finite nature of resources dictates the need for a greater understanding of the
interdependencies between these three diseg Furthermore, he balance
underpinning sustainable development requi
of the world. Such revolutionary change is advocated by Hawken et al, 1999 and
Kovel, 2007. Kovel (2007) sees the problem as inherentpitatiam 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 naturgitalaor 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 &oige 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 sece t i on | ooks at l and administrationos

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

Land
Administration
Theory

formalised by a land administration system that

determines the type of title and land right through

Sustainable
Development
Theory

Macroeconomic
Theory

the tenure system, and other functions of land value,
land use and land development (Enemark, 2007).
The land administration system identifies the
complex land rightHat 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 gregamncerns

over land, making it a scarce resource that needs to be better managed and preserved
for future generations (hhssen, 1991). Many coumds are adopting market
mechanisms to better manage scdarel 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 inemgeat 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; WilliarmsdrVallace

2007) . As Wil liamson a n dsearlesd &nd dneegrated® 0 0 7 )
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management of all land and associate resowcesal | ows f or t he most
management of land markets. Essential trading processes inlanewresource
markets must be managed atiger with traditional langarcels if these markets are

to be sustainable and reach the same levels of success.

The joint United Nations (UN) and International Federation of SurveyeiG)
Bathurst Workshop on Land Tenure and Cadastral InfrastructareSustainable
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:

e Investing in the necessaryand administration infrastructurand in the

dissemination of land informatiaequired to achieve these reforms

e Encouragethe flow of information relating to land and pespy between

different government agenciesd 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 adelonging to a national uniform servite 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 propedyniation, 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, partiluléifecycle
concepts that draw their roots from sustainable development ideasthaind

application to landdministrationnformation.
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Land Information management

Land market information has a temporal aspect.

Land

Administration The date on which a land transactioneslplace is

Theory

an indicator of the market environment at that point

S/

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

Development
Theory Theory

market management requires cadastral information

to be maintained and made available in -teaé.

Land markets are dynamic and as the ketr
evolves, the transactions within the market reflect this. Organisations using land
market information for decisiemaking need information that is timely and that
accurately reflects the market environment. This makes it important formarket
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 underistgiof its application to

land administrationinformation.

The concept of information management predates computers. So does the concept of
lifecycles. The former can be traced back to the days of rdeegding and data
management of papéased files and other hactdpy media. Lifecyclenodelling
originates from the natural science disciplifteinvolves tracing the processes that
form the life history of organisms or cradiegrave processes in nature. In the 1940s

the United States (US) National Archives combined the two discigiinEsmalise a
lifecycle approach to the management of records, to conceptualisectiaiion,

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 andbroke down the process of decision making into intelligence, design,
choice, and eview. This perspsive evolved out of work irbehavioural sciences
being applied to organisational theory (March and Simon, 1958; Cyert and March
1963). It promoted the view that organisations are information processing and
decisionmaking systems. Adddnally, 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

disseni nati on via computer net wor ks was wi de
continued to be linked to organisational intelligence (Haeckel and Nolan, 1993).

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

namelyt h e 6hQearyncil ed or i nformati on manageme
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 @0s. Information technology systems in support of

ECM e mer geatd, store manage, secure, distribute and publish any digital

content for enterpriseuée ( Jenkins, 2005) .

In 2003, the Storage Networking Industry Association (SINA) assigned a nadebro
definition to ILM:

Alnformation 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
informationisoncei ved t hr ough (SINAS2000)i nal di spos

Since then, many information lifecycle models have emerged, with the original
cradleto-grave concept that mimics natural systems being adapted for individual
business requirementslodern 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 cloudbased ervices (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, armation collection and dissemination are key
aspects of information management. Lifecycle principles in information management
discussed above support the view ih&rmation collected and disseminated by land
administration systems should follow a tifele approach for improved sustainability.

A lifecycle approach will allow for better management of laadiministration
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 administratioms a critical, public good infrastructumhich has the key role @

collecting and disseminating information about the ownership, value, use

—

and

development of land. Land administration literature argues it supports sustainable

dewelopment, primarily though provision of informatioSustainable development

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

management.

1”4

In the context of land administratiothe application of sustainability princisle

support the view that information collected and disseminated by land administration

systems should follow a lifecycle approach lifecycle approach willimprove

efficiency and effectiveness in collecting and disseminating land administration

information enabling improvedecision making
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CHAPTER 3:
LAND ADMINISTRATION
AND ECONOMIC
MANAGEMENT

Identification of 1ssue and
investigation of theories
PROBLEM underpinning the research

+ Generation of a theory/model to
explamn the 1ssue or how it may be

HypoTHesis ~ resolved

+ Developmentof a scientific
approachto test the hypothesis
METHOD

~
+ Determumation of the validity of
the hypothesis in practice
RESULTS
J
+ Refinement of the model based
HyPOTHEsls |  on the results
REFINEMENT
« Check 1f original research aim
and objectives were achieved
CoNCLUSION )

- The following chapter introduces the
discipline ofmacroeconomic policies
Furthermore itexplores the theoretical
links, and lack thereohetween
macroeconomic management, land
administrationand sustainable
development.
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3.1 Macroeconomic policies

Land

Administration

Theory

Macroeconomic

Theory

Chapter3: Land Administration and Economic Management

Literature explored in Chapter 2 shows a clear link

Development
Theory

links

Sustainable dlSCIpllne

between

underpinning

this

macroeconomic

research,

between the disciplines of land administration and
sustainable development. This chapter introduces the third

namely

policies,

administration and sustainable development.

macroeconomic policies. It further explores theoretical

land
Two

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

theoryin linking these disciplines.

A brief discussion orontemporary economids presented below to help better understand

the concepts that underleacroeconomic management

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

contemporary economie®ividing contemporey economies into capitalist nations and

socialistnationsm

akesiteasietr o s e e

how t he

natur e

of

a

the extent of government regulation of economic activity. Figuiellustrates the types of

economies that operate inrdemporary times.

COMMAND ECONOMY
Pure Mixed
Socialism Socialism

MARKET ECONOMY
Pure Mixed
Capitalism f——— Capitalism

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

cour

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

paramount importance and the allocation of resources is primarilsesipensibility of the

government (Jalan, 2005yVithin 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 itmest. 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 pplguand 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 econodoes not always operate. For instance, Yugoslavia
practised market socialism before its breakup, and China and Vi¢taeealso developed
market economies within their socialist constraints (Busky, 2000).

Democratic or mixed socialist nations strive toeate 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 fineeket 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).

AThe capitalist system is one charactedsby the private ownership of the means of
production, individual decisiomaking, and the use of the market mechanism to carry out
the decision of individual participants and facilitate the flow of goods of services in

market® - Jalan, 2005.

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

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

e The right of individuals to control private enterprises and the freedom of choice to use
the resoures and businesses they own

e 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

e The existence of personal motives, that drive individuals to take risks and form
businesses that supply the goodd services that society demands

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

e The existence of no or minimal governmenntrols onthe basic economic decisions

of individuals.

Most capital economies today are not pure capitalist. In Australia, for instdu@a®ajority

of goods and service are produced by private enterprises. However, the government plays an
important role either directly or indirectly in controlling the econoffiyis is considered to

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

maintain highlevels of employment, economic stability and promote economic growth. They
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also regulate business activity, run welfare programsoéted take measures to redistribute
income. Macroeconomic policies are the tools of central governments to manage the
economy as a whole. These inclutdendary and fiscal policieghat can greatlympact a
countd s | and mar ket .

Fiscal policy deals witlgovernment expenditure amaxation, 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,
mana@d 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 fordesus

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 marketslsbecause 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 legdidperations in the secondary mortgage
market also influence purchasing power (Carper et al, 2007).

Many capitalist nations today employ principles fromstitutional, free market and
Keynesian economicgcf. 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 strugttand 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 supert of land market and the economy as a whole.
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3.2 Land Administration and Macroeconomics

For land administration to help achieve better economic

Land
Administration
Theory

sustainability, its importance to macroeconomic policy
tools needs to be better understoddoperty rightsin
Simimable. particular have a significant impact orthe economy
o (Denman, 1978).As Feder and Nishio (1998) argue, the
registration of land rights can lead to improved access to

Macroeconomic
Theory

formal credit, higher land values and increased investment
and income. fie management dénd rights and associated markets using macroeconomic
tools can also impact on economic activitiyor instance higher interest rates can make
mortgage repayments less affordable and thus affect demand for property. This can slow the
growth of the propertynarket as a whole. Similarly lowering interest rates can reduce the

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

A

Property markets come from a nationds capaci
and Thomas, 1973), and these are often within the domain of land adminisTitaidormal

and informal economic and political constraints are the market iistisu 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 $ale, 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 institutionabscos,

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 @afsebbe (288666)
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 Wit{@@94) apply Williamson
(1985)6s work on transaction costs in the pt
structures within the context of natural resource management. Collection of information here
is regarded as a transaction cost of decismaking. In land or property markets, government

services lower transaction costs. On a macro level, central governments in most market
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economies employeconomic principles to combat the instabilities that a pure market
structure may cause. However, thand 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. Fonstance 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 natio 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 thatgovernments 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 foy 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 epository about the land matkevith the defining functions of information
collection and disseminationjtal to sustainable macroeconomic policy decisidnsmany
countries land information collection is decentralised, and the link between authoritative
state,local or provincial bnd information repositories and central government users is not
well establishedAs new markets in land resources emerge, the importance of increasing land

information to macroeconomic management needs to be better understood.

The following section lookst 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

Administrtion a market environment is determined by the forces of

Theory

supply anddemand. Though these general economic

e assumptions apply to property markets, and to the credit

Mac?hfgnom'c Development
0y Theory

markets that underpin them, a number of factors often not
guantifiable affect the market price of a property. These
include land quality, legal constraints,entled use of the

|l and, the gener al state of the | ocal econon
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 sschoil, 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 marketquilibrium 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 ke 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 reakstate economics endeans 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, propdr y mar ket s come from a nationés c a|
institutionsd (North and Thomas, 1973), anc

administration.

Dale (2000) wused the Land Mar ket Modéd t o0 s
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 commaodities, not judamioeitself, 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 landvialimable 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 thamanage 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
macroeconomiccontrols 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 deatsainly with developing natins, 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 marketsaalegady 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
localgover nment s. As R o Data(@@ésdiblity has long mexem asaesdug i
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 goveriment

New markets in land resourcesdafiirther 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 afrgénewable
resources can differ on diffare economic time scales (Conrad, 2010). Additionally,
assigning property rights to previously norarketable land resources creates the potential
for significant economic activity and wealth creation. However, the interdependence of
resources (Cronin andaRdya, 2009) and their relationship with the underlying land parcel
cannot be ignored. As such, new lenathted markets that aim to sustainably allocate scarce
natural resources need to be holistically administered with the tenure, value, use and
developnent of the land itself.

The discipine 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 mescaltocation 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 propertyhtg)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 nemarketable land interests is not adequately acknowledged within

macroeconomic theory.

Initiatives to solvesomeland market managemergsuesfor the purposeof sustainable
development have brought the ideas of natural capitalism to a forefront. Theirigllow
sectionexploresthe theoretical link between the disciplines of macroeconomic management
and sustainable development, with a fooasnew approachdsr the design of sustainable

real wotd infrastructures.

3.3 Sustainable development and/acroeconomic:Natural capitalism

The UN Conference on Environment and Development,

Land

Administation RIO 1992, can be considered the first global innovation

Theory

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

Macroeconomic St particularly O6green growtho i

Development
Theory Thegry

the UN Conferene 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 eal, 1999.

Closedloop 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 &@rmation 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 valueutiorsbhsed

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 Al ber tlemB byrusirtg ¢he sameskind af , A We
thinking we used when we created thigfidardcastle et al, 2011).

Nature can deliver the best architecture having evolved over 3.8 billion years of what can
effectively be called triahnderror orresearch The potentialbendits 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 r gue g oti mgt i & onahas etblse wagt ent i al t o
current societal processes, including how we store information. In this context, Davenport
(1997) discusses the concept of information ecologies. He argues that better tectinetogy

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

an information spac @dowgpeoplacreate distribuyesunderstandgnd t t i n
use information at its centbe. Addi tionally Nastattithatamah OO0Da
information ecology the different parts of the system exhibit strong interrelationships and
dependencies. These-ewolve and diversity is encouraged, however local differences must

be understood. Lueg (2007) looked at the concept ofnrdtion 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 geoghgphica
distributed information ecologiebnproving 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, nation@iives in any country

with decentralised land administration systemsst 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 etioice 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 @@wf land information in many countries with
established, formal land markets. As such, they are high quality components of a countries

land administration infrastructuremproving this infrastructure, to allow for better access to
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authoritative land irdrmationfor economic managementatentrallevel, requires improved

communication in the form of inteajovernmental information flows.

Past approaches to improving land administration systems have often adopted a mechanistic
method, focusing on defindns, hierarchies and internal controls. Studying land
administration systems as information ecologies allows the shift in view to an organic
infrastructure, which relies on selgulation and a network of communication (Burns and
Stalker, 1994). Forms amghtterns 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 initiatindeas within the sustainable development spzamk

land administration éing acknowledged as integral sostainable developmerititerature

also shows that a large part of macroeconomics is abodt However these theories fall
short of adequately undéamding the overlap between the three disciplines that underpin this
research. There is clearly a missing liftke following section discusses the consequences of
this missing link with examples from a counthyat haddecentralised landdministration

3.4 TheMissing Link Betweenthe Disciplines

RodriguezPose and Gill (2003) state that

Land

e decentralisation of responsibilities and resources can
under mine a <centr al gover nme
Macroeconomic | Sustainable maintaining a balanced economy. However, in China, a

Development

Theory Theory

centralisé system has proved ineffective as private

ownership of lanelise rights habegun 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 @eds to be understood, particularly in the contextlanid rights, their

management and administration.

Literature shows that land administration information, particularly market transaction
information, supports sustainable development and macroeconomaocagement.
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 ofrégsarch is on the overlap between

these three debates, which is currently missing in literature.

A consequence of this missing link is thiaetland or property marketin many countries

with decentralised land administration functicm® impeded by infanation asymmetries
(Garmaise and Moskowitz, 2004jhe example from India presented in the previous chapter
shows the problems that can arise wilbcentralisedand 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.

Marketsupporting institutions are required to ensui@ fbroperty 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 theentral 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 thatauthoritativestate provincial or locatbased land administratiomformation

should phy in macroeconomic policy makiigor sust ainabl e devel opme

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

Examples of the missing link

The short comings of economiand administratiorand sustainabtly theory in supporting

the link between thee disciplines is clear. The following examples, conceptualised from
existing literature, further illustrate thimissing link, by looking at two macroeconomic
process, taxation and interest rates, in the corteproperty markets in Australia. Of the
four functions of land administration, the examples focus on tenure and value that directly
underpin the efficienand sustainableperation of land markets. Additionally, the property
object approach, introduceldy 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 i interest rates in Australia

Monetary policy decisions by the Reserve Bank of Australia (RBA) are expressed in terms of g target
for the cash rate, which is the benchmark overnight rate for bank lending. Kohler and Rossitey (2005)
found that an important consideration for property eship is the ability to make financia
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, @10), 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 edonomy.

Official interest rates, set by tlRBA, depend upon how the economy is functionihg eertain 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 Figure3.2.

Federal Government
(RBA)

'

Makes

—— ( changesto |
Y Pave ) official /
Individual Mortgage _—} Inrmycg.t | cash rate

Makes | [ l
changes to

| Private Sector
interest rate  Feff———————
\ SniAahE (Mortgage Provider)
financing

o

Value 2
/" Collect and ™,
maintain
\ land J
information

\ State
4—' Government
(LA agencies)

+ Tenure

Entity Datastore

Existing
Instrument/ information
Interest flow

. poiedt Limited or no

information
flow

Process

Figure 3.2: The relationship between tenure, value and interest in Ausitahiaeptualised from
existing literatureLand administration is abbreviated to LA.

Currently in Australia, though market information is eventually availabberital government level

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

2010). As the RBA poistoutd,atfa ti mel i nessd is a major

datad (RBA, 2004; 2005). The flow of authoritative land information from state goverrsment

probl

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

information to reach federal level. Due to insufficient and untim#lyrmation 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 collectiontechniques 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 policyi land taxation in Australia

The setting of tax rates form part of a ¢
transaction taxes may causeénatvise affordable transactions become unaffordable. Similarly
higher taxing on the holdingf property increases the cost of ownership and consequently incr

ount r

’

eases

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 governnfeot the purposes of this axale,
local government charges for services or rates are treated as taxes on préjpprtg)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 pearkeeptualised
from existing literatureLand administration is abbreviated to LA.

In Australia, though publically sourced information about property ownership and valuail&bk

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 Bigu
shows, the Australian Taxation Office (AJnas limited or, in some cases, no access to
authoritative data stores of tenure and value information. It relies on information declared

[€

the
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 landivanistration 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 infation 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 mfmation asymmetry and the benefits of information sharing

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