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SUMMARY

Conventional land registration systems often do not producdeieed resulten uncertain

land tenuresituations such as peanrban areas in developing world c#jepostconflict
situations, land restitution cases and aboriginal lafils.Talking Titlersystem is a software
system where flexibility in creating relationships between people and betweple @&l

their interests inland has been the primadesign €ature It useda range of data types as
evidence such as vidgophotographs,documents maps, digital graphicand sound
recordings It is most suited as a tool for prototyping afa evolutionary land tenure
information system design and implementatibmits current form it isalsoa goodtraining

and information design support tool, although it can be used as a local level land records
system.The mettodology was originally conceived in urban informal settlement upgrade
projects and land reformandhd r esti tuti on projecingcent n Sou
years, he concepts have been tested through interviews with aboriginal peoples groups in
Canada and field trials in Nigeria.

This papelprovides an overview dhe conceptual design of tlsgstem, how the design was
formulated, testing of the system, and current development. The current version uses a
conventional relational database design. The research team has experimented with
evolutionary database development using extensible markgpdge(XML) databasesnd

self adapting software to reduce the human input into system changes
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1. INTRODUCTION

We present an evolutionary desigapproach and some of the software design and testing
procedures in developingfeexible, evolving land tenure informationlata moden wicked

land tenure problemituations(Barry and Fourie 20@). We then describe an initial attempt

at developing aelfadaptive land tenure information systéased on XML data structures
and the eXist database as a way to reduce some of the problems a$satiaéyolutionary
design approaches

The focus is on land tenure management in uncertain situations. It draws on field work in
informal settlement upgrades, pearban customary tenure regimes, postflict situations,

land regularisation as part ofggrammes to mend dysfunctional land administration systems,
and land reform and land restituticases Barry et al 2002, Barry 2@09c). We have also
examined the feasibility of the approach in using recordings of oral history and oral tradition
in aborigiral land claimgBarry and Khar2005.

Flexible database structures are likely to form a significant area of interest in land
administration systems. Over the past decade, there has been much interest in standardized
data models for land records, such bBs tand Administration Domain Model (LADM),
which is an ISGstandardISO/FDIS 19152, Lemmeet al 2011). However uncertain tenure
situations are unlikely to be well served by a standard mod&dp down design approacks

user needs are often difficulo define. If justice and fairness the local levehre driving
principles in a land administration programme, which we submit should take priority over
grand economic developmeplans then we should be careful not to inadvertently extinguish

the inerests of vulnerable groups. We argue that a land record system in uncertain situations
should be sufficiently flexible to handle frequent change in system requirements,
unconventional data forms and structures, and unforeseen user requirements.

In essene, we are arguing for design wicked problem situation$n designing for wicked
problems,f om an i nformation system designer 6s pei
defined and stakeholders seldom agreked on t he
problems require complex judgements about the level of abstraction at which to define the
problem They lack clear rules as to when a project should thedjevelopmerrocesss

heuristic as there are no better or worse solutimmdthere areno objective measures of
successinformation system developmemiuires iteration, as there are no given alternative

solutions; these must be discovetiesbugh trial and errodimportantly,wicked problem

scenario®ften have strong moral, politicahdprofessional dimension&{ttel and Webber

1973, 1984, Buckingham Shum 1997, Barry and Fourie 20R&tal 2008 In short
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attempting to state the problem is a major problem in jtastl many situations in which
tenure transformation takes place canlbssified as wicked problems.

Land registration is the conventional meanstatutorilysecuring rights in land. In terms of
the land title theoryrecentlypopularised by de Soto (2000), but postulated by a number of
othersd at i ng back ¢ land titldserovide tdnuré S€uty) which in turn allows
property owners to secure loans using their land as collatehath in turn stimulates
economic activityand thus alleviates pover{ghipton 2009) Advocatedas a economic
development andoverty alleviation strategyn practice this theory can be shown to work for
the affluent the middle clasand some of thiess affluent sectors of society

Although it has been presented as a grand thé&mryeconomic upliftmentand poverty
alleviation empirical evidencsuggestshe land titletheoryis not valid inmanysituations A
number of observers are strongly critical of as practical titing projects have been
implemented based on this theory without due regard for the conditions thatohb&en
place for it to hold Instead of promoting tenure securitiie risks of applying théitling
theory uncritically includ€l) it may be contrary teaomplex, changing, continually contested,
land tenure practices on the grourahd instead of suppting a stable, secure tenure
environment, titling mayfoment conflict, (2)it can disempower certain sectors of a
community and extinguish existing land interests, &acilitate land grabbingand (3)
secondary market transactionsay not be registeredwhich in turn meanst fails as a
prescription for economic activityand the formal land market is frozeas few formal
financial institutions will accept cloudy titless collateral (informal money lenders might
well encourage off register transactiorig)g. Payne 2002, 200 ayneet al 2009, Gilbert
2002, Deininger 2003Deininger and Feder 2008ugustinus and Deininger 200Shipton
2009, Pux and Barry 2011Cousinset al2005,Sjaastad and Cousins 20@8atteau 1996).

We briefly examinedifferert initiatives to develop land tenure information systgidBIS)

that serve as alternatives to registered tiflg®rmation system design strategies, aspects of
evolutionary information system design, why this is necessary, and some design aspects of the
Talking Titler software. We then move onto methods of creating land records in uncertain
situations, and how thesecordsmay evolve as a situation changésllowing this we
overview a part obur current work, namely schema evolution and self adapbityae asa

way of addressing the open ended evolutionary system design concept. Finally, we overview a
case study on the design and testing of schema evolution and self adapting software methods
in land tenure information systems using an XML basecdata

2.LAND TENURE INFORMATION SYSTEM (LTIS) INTITIATIVES

There are a number oécentinitiatives to develop information systems that will cater for
situations where titling is inappropriater unaffordable These includethe UN-Habitat
supportedSodal Tenure Domain Mode{STDM) (Lemmen etal. 2007) and a commercial
package, Open Titlewhichis basedn the STDM desigiEdmead 2010 In addition,UN-
FAO are developing th&olutions for Open Source Softwa(®OLA) systemthat uses the
Land Administation domain Model(ADM) as a point of departure. dims to make land
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registration and a computerised cadastre affordable for developing couRtrikes 20132. In
the early stageshére were linksbetweenthe SOLA initiative and the OSCAR/OCDM
system(Hay and Hall 2009)The UN-FAO SOLA systeminitiative, however, is not targeted
at situations where registration is unlikely to suit the particular circumstancegvaname.
Themission is to make registration maecessible (Pullar 201.2)

The Tdking Titler systemis a design methodologwhich the authors are working amhich
aims ataddressingvicked problem situations where titling is inappropriate at a given time.
The methodology ikasedon field work and design worik South Africadatingback tothe

1 9 9 (Barwy 1995 Masonet al 1998, Barodien and Barry 2004, Basatyal 2002, Roux and
Barry 2001, Barryet al 2009 Barry 20®c), Barry 2009a)and GhanaDanso and Barry
2012), andan exploratory investigatiowith First Nations communitie Canada (Barry and
Khan 2005)

We first analyse the STDM, and compare it with the Talking Titler design. We do not review
the SOLA initiative as it is not targeted at wicked problem situations, #lzelbps an agile
software development approachich implies evolutionargevelopmen{Pullar 2012).

SpatialUnit
+objectld : oid
+useCode: enum [1..*]
+name: characterString [0..1]
+taxAmmount: Integer [1..*]
-value: Integer*]

SocialTenureRelation -valueDate: Date[*]
+tenureType: enum -tmin: Date
+share: Float -tmax: Date
-timeSpec: Time
-tmin: Date
-tmax: Date

Person
+subjectld: oid
+tmin: Date
+tmax: Date

Figure 1: Core of the Social Tenure Domain Model (STDM) after Lemmeret al(2007).

STDM is an adaptation othe Land Administration Domain Model (LADM)The LADM is
an ISO standardinked to initigives by the Open GIS Consortium (OGC) dnftastructure
for Spatial Information in th&uropean CommunitylNSPIRE). The LADM core is based on
three classes Person, RegisterObfjedl. a titleor deedl, and RRR (Riglg Restrictiors, and
Responsibiliies), which can be expanded into a number of specialisealasbesHKlespanha
etal 2008 Lemmen and van Oosterom 2006he STDM isproposed aa speciabkation of
the LADM as an ISO standard (Lemmen 2Q10)

As per figure 1, he STDM has relabelled the Rits, Restrictions and Responsibilities
relationship Social Tenurdhe RegisterObject clagsms beenmenamedSpatialUnit and the
Persornclassis urchangedLemmenet al (2007) arguehatit is possible to merge formal and
informal tenure systems in STDMhis is achieved by introducing lookup tabland
keywords to representdifferent kinds of SocialTenureRelations (formal and customary
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relations instead of rights, restrictions and responsibilitissch asownership, apartment
rights, posseswry rights,Wagf (Islamic law) occupationinterest, and other similar rights and
interests.

The simple form of th&TDM design is a major strongpojras this should make gasy to

use However,as noted abovesimple form may not capture the complexity of a nundfe
situations especially if these are wicked problem scenaittas an adaptation of the LADM

core, which was developed for a very different set of circumstances (i.e. Europe) and
grounded in dop down rather than systemiay of thinking about prokein situationsThe

three primary classes figure 1may well prove to be suited to many situatiaspecially the
Person and Spatial Unit classelsich are well established in land tenure information systems
but we argue thathey should be subjected #origorous critical examination before they are
employed Our main criticism is thatettingthe STDMas an ISO standars prematurelt is a
prescriptionyet to be suppted by compelling evidencderived from long and sustained
usage An internationalstandardshould be based oamgrical supportin a number of
different types of situations ovlmg period of time. Asthe discussion above indicateserte

is empirical evidencéo showwhen titling is appropriatan a given situatiomnd when notin
contrast, ve have yet to acquire sufficient, appropridtsgstandingand diverseempirical
evidence for any alternative LTIS to be promoted msngernationalstandard The risk of
settingit as an ISO standarday result in it being specifiad projed¢ documentsvithout the
critical scrutiny to check if it suits the local circumstancesitability to circumstances
nothing new as a critical success factor (CSF) in land tenure information systems; it was listed
as a CSFor a registratiorsystemby FortescueBrickdale (1913pne hundregears ago.

The Talking Titler philosophys has parallels with grounded theory research methdologyn in
the social sciences.h€ designshould begrounded in the datandin an uncertain situation
the designshould energe from the dataather thana toplown prescription Our limited
experience at the local level indicateat severasystem starts ups and failum@sy occurin
uncertain situationéncluding an implementation of the Talking Titler systebhgw usageof
installed information systems in general remains a troulibsge (Venkatesh anDavis
2000, and this is a likely scenario in uncertain land tenure situations.

Talking Titler is a hybrid okvolutionary approachs, like the STDM, it hapredetermine
coreclasseslt has fourprimary classes MediaPerson, Land Obje@nd Referencéem (see

figure 4) The Person and Land Object clasaesequivalentto the Person and SpatialUnit
classesn the STDM The Reference Item class, missing in the STDMects what happens

in practicemost of the time. In our studies, local record systems tend to be based on some
form of referencalocument, such as a title, a file number, a rent card or occupation permit.

Media may comprise bothunstructureddata itemssuch as video clipgphotographs, sound
recordings,written notes and reportsand formal or iconic data items such as tittkeeds
contracts, permitswills, marriage contractand cadastral survey plartdowever, thePerson,

Land Object and Referendeem classes may be discarded in the event they do not fit the
situation. Outlined more fully below, in concept the design starts with the data, the Media
class The starting point may include one or more of the Person, Land Object and Reference

TSO06B- Planning Policies and Environmental Improvemes349 5/21
Michael BARRY, Richard Molero and Abd&ahman Muhsen
Evolutionary Land Tenure Information System Development: The Talkitier Methodology

8" FIG Regional Conference 2012
Surveying towards Sustainable Development
Montevideo, Uruguay, 26 29 November 2012



Item classesIt may revert back to the starting point, i.e. the dathe Media classf the first
designdoes notwork Experi ence has shown that in cert
may be ignored by people on the ground, even if they participatedevitdopmentinstead

completely unstructured data, such as the noting of eventektidnships in a notebook (or

sound recordings or a video) mawg appropriate at a particular time (Barry and Fourie
2002a).

Our recent focus has been on developthg Talking Titler system as tool for design
strategy, scenario testing and data management rather than developing a wsoitkage
solution The emphasis is design for complexity and change that may inform operational
strategies and LTIS developmefithe design priority is ppmoing equity and fairness at the
local level, incorpora¢ the claims of vulnerable groups in what are often highly complex,
rapidly changinglocal politicalsituations.

3. INFORMATION SYSTEM DESIGN STRATEGIES

We can consider twiprms of information system design and development, top down and
evolutionary.A top down approach is ideal in stable situations where the problem contexts are
simple and well understoodop down, detailed design especiallyappropriaten the design

and implementation ahformation systems which suppdaidregistration Land

regi str at pugasésso ppvide pracedyraffectto real property lawZiff 2006).

There may be severe legal and social repercussions if an information systsuppiuats

legal procedure is ineffectiveagicularly if it does not deliver what the lat the national

or jurisdiction level, d@ost of other land administration functions draw on land registry data,
hence the need for bro&mp-downinter-institutioral LIS planning and design.

In evolutionary design, the planning philosophy is not to plan; information systems eandlee

clear end goal is ndnown (Patel 2009Miller 1985). Innovativesolutions may arise from this
method but the risks are thatagompatible systems and nodes of information systems power may
emerge in different locatiorand institutions Ideally, however,some form ofcoordination
institution should oversee the process to avoid vastly different, incompatible designs emerging
which cannot be integrated or at least harmonised with a jurisdiction bakedt a later stage

Thus standards such as the LADM serve as a useful reference point, even if the design emerges
and evolves from the datdowever, this is outside the scope a$ttliscourse. We now move on

to a discussion of the conceptual data model for evolutionary LTIS developasatt on the

Talking Titler model

4. CONCEPTUAL EVOLUTIONARY MODEL

The evolutionary model involves continual protatygpand developmenPrototypes can take
on a number of forms. Of relevance are throwaway prototypes and evolutionary forms. The
throwaway type is used texplore and experimenwith certain parts of the final system
design andt is then discarded. The evolutionary form has manyhef features that the
software is likely tohave in its final form andn initial form of the software is gradually
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developed (Davisl992, Budgen 2003)Both of these forms may be relevant to LTIS
evolution.

An evolutionary development approach startsthwan initial operational system which
gradually evolves over time. The initial operational system bulidsequirements that are
well-understood and it progresses as modifications occur to requirememid/or other
requirements become clearghis appgoach works well when users do not know what they
wantinitially (i.e. uncertain user needs), but they can formulate an idea about them when they
see them implemented in a workiagstem (Boehm 1988). In evolutionatgvelopment, the
system chargs on an on-going basis. There is no notion of a final product, but rather the
notion of current state of treystem Patel 2009Budgen 2003BeynorDaviesetal 1999)

Our thinking is to create mevolutionary form which may evolvas useable softwareut it

may be discaled at some stagend replaced by a desighat has been informed by the
evolutionary model A desirable featuref the design is than the long termit should be
possible to assimilate thdifferent localisedsystems that evolvéhrough thisprototyping
approachinto a jurisdiction based LTIS, or that the data can exported into a format that will
allow this at leasin part.

e I T T e L 1
| I
| I
Users' Recommendations of I
: feedback collected data analysis
I I
Clear : \ v
requirements ., g the initial ® ® .
Incorporate system System 0 Change », Yes Evolve the
mulimedia | (model + q g e ¥ system
»  software)
Haed forcata Current 4 A > : Evolved
collection system aysiem
External factor Stakeholders’ New system
consensus over purpose identified
user requirement

€ New iteration

Figure 2 Evolutionary Approach to LTIS Development

The process commences wilsimple, yet flexible, initial sysm portrayed in figure2. The
initial systemis designed t@addresanimmediateproblemsituation such as the poesbnflict
rebuilding process followingivil war, where thesocial and political environmen likely to

be unstable uncertainandrapidly changing(Augustinus and Barry 2006J he initial system
implements basic requirements aniyhile allowing a great deal of flexibility in how this is
achieved The primary purposes to collect dataquickly, allowing different data types to be
collectedwithin a loose structur@viuhsen 2008)The more uncertainty in the situation the
information system is meant to serve, the more flexible it should be.
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Our initial systemcompriseswo main componentsn initial three class dataodel and the
initial software prototypeThe data model hatiree generahbstract classes, namely Person,
Land Object and Medias per figure 3Each of these can be related to the other classes and to
itself.

Person

Land Object

Figure 3 High-level conceptual view of the threelass model.

The Person class includes anyofesg. individual person, legal persomoney lendgrwho

might hold an interestin land and/orbe involved in administering itg.g.a land surveyor,
system operator).Social structures and lineage groupse representedsria recursive

relationships(a relationship between a person and another pervgloich enable modelling
parent child relationships, inheritance, and other interpersonal relationships.

The Land Object class may represent thiageh as parcels, volumes of spadegellings,
trees,h u n t teap $n@s, religious artefacts, water bodies, /andany spatial objectof
economic or cultural valuéMuhsen and Barry 2008)Recursive relationships on Land
Objects allow situations with and between objects to be modelled. For example, a dwelling
is located on a parcelnd a treemay belocated on the same parc&elatingtheseland
objects to peopldpr examplethe landmay be held by one persahge dwellingby another,

and the tre byyetanother.

The Media class contaires mix of records that might represent different items of evidence
relating tothe existence of perssor land objects and the relationships between them such as
interestsand obligations between people and lestw people and the landedia items might
include, for exampletitles, deeds, and survey plans describing parcel lots, marria
certificates, and rent cardand multimedia recordings of dances, sésjiceremoniesyideo
recordings of customary ruleglating to chieftaincy succession and land allocation rules,
recordings ofsymbolic land transactionsneetings, dispute resolution proceedingsd
personal testimonied he recursive relationshiglatesa media item to another media item
For examplejn a conventional cadastral survey records systiena new surveyliagram
supersedes a cancelled surdggram, it is necessary to keep both media items in the system
and relate thento retain the chain of titleOr, audiorecordings may be used in congtion
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with photographga slide show}o capture an event, and all of these media itehasild be
related to one another to the event

As mentioned earlier, the primary purpose which the initial prototype serves is data collection.
The significance othis data collection step emanates from the principle that the more land
tenure information is collectedegardless of its format and typde more likely security of
tenure can be deliverathieved in the futureThe data may be structured, sestrudured

and unstructureddeally, theinitial prototype should be used to collect information about
people, land, social relations, and other land tennof@mation on the ground without
necessarilyntervening In concept this is similar tavhat Kingwill (2008) labels a library of
evidence It may assumesignificant value where it can be consulted to support future
applications and projects. For exampghes information maupport restitutiortlaims; assist

in dispute resolution, unravelling wrongful landllocation, land formalization and
regularization.

5. SYSTEM EVOLUTION

The system may evolve in a number of different waysd wehave experimented with

schema evolutioto manage thigMolero et al2010) Schema evolution implies adding more
generalclasses to the three main classes in Figyrand by decomposing the generalized
classes into more specialized greasdperhaps adding additional attributes to these classes

Using our example of a post conflict situation, it is important in a vastBngihg
environment to change the schema to address more specialised needs. For, example
introduce dourth general clagsReferencdnstrumentas shown in figure .3NVe may start df
usinga variety of reference instruments, such as certificate cfifgation, taxation certificate,
title deed and so fortlin this classand differentiate between them by identifier type

| g

Media Reference Instrument

Land Object

Figure 4 Four Class Conceptual Model
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We might then choose to separate these intectagses of the reference instrument chtsa

later stage once we are reasonably certain that the design meets theu ar¢équirennedts

As figure5 shows, we would specialise two classes in the reference class, namely a deed and

a valuation record, and keep all other types of referencesnmants in the parent reference
class until wedre reasonably certain that we
specialised classes as the system evolves.

Figure 5 Specializationsof Reference Instrumentclass.

In an ideal design, &should be able to generalise the system to revert back to an earlier state.
In a conflict for examplea situation may stabilise and then the conflict may resume again.
Prior to this resumption of conflict, the system may have evolved from SystemO hhroug
several stageto say System{Figure 3. Ideally, we should be able to revert back to any
particular one of these stages.

6. DATA MIGRATION

Data migrationis the last step ad cyclein the methodologyutlinedin figure 2 It aims to

move the datarém the old design to the evolved one. In principle, the migration process
involves three main tasks, namely: data extraction from the old model; transformation of data
to suit the format and requirements needed for the new model, and data loading idatéiich

is imported to the new moddlastly, data verificationshould be performedt the end of the
migrationto check forerrors (Kimball and Caserta 2004).
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