Cadastre 2014 — Review of Satusin 2004

Jirg KAUFM ANN and Daniel STEUDLER, Switzerland

Key words: Cadastre 2014, documentation of rights and restrictions, review, performance
gaps

SUMMARY

"Cadastre 2014" was a vision paper for future cadastral systems, which has been developed
and published by FIG-Commission 7 in 1998. It has emphasized the future developments for
cadastral systems with six statements including the documentation of public law restrictions
and responsibilities, closer cooperation between cadastre and land registration, digital format
and data modeling, closer cooperation of public and private sectors, and a higher cost aware-
ness within the cadastral systems. Since its publication, "Cadastre 2014" has been translated
into more than 20 languages and many developments have confirmed the visions and state-
ments.

This paper assesses developments in the cadastral field since 1998, such as for example
Internet/web, spatial data infrastructures (SDI), public-private-partnerships (PPP) and their
implementation in practice. Within this context, the paper reviews the original six Cadastre
2014 statements from a 2004-point of view and also illustrates the shortcomings of the vi-
sions.

ZUSAMMENFASSUNG

'Cadastre 2014' war eine Publikation Uber die Vision zukinftiger Katastersysteme, welche
1998 im Rahmen der FIG Kommission 7 entwickelt und veréffentlicht wurde. Die Entwick-
lung wurde mit sechs Kernaussagen charakterisiert, welche Aussagen Uber die Dokumentati-
on der offentlich-rechtlichen Eigentumsbeschrankungen, die engere Zusammenarbeit der Ka
tastervermessung und des Grundbuchs, die vollstandige digitale Form des Katasters und die
Datenmodellierung, die engere Zusammenarbeit zwischen 6ffentlichem und privatem Sektor
und die bessere Wahrnehmung der Kostenaspekte in Katastersystemen zum Inhalt hatten. Seit
ihrer Veroffentlichung wurde die Broschire in mehr als 20 andere Sprachen Ubersetzt and
viele Entwicklungen haben die Vision und die Kernaussagen mittlerweile bestétigt.

Dieses Papier beurteilt die Entwicklungen im Bereich Kataster seit 1998, wie beispielsweise
Internet/Web, Daten-Infrastrukturen, Partnerschaft zwischen privaten und 6ffentlichen Orga-
nisationen und ihre Einfihrung in der Praxis. In diesem Kontext will das Papier die Gultig-
keit der urspriinglichen Kernaussagen aus der Sicht des Jahres 2004 tberprifen und auch auf
alféllige Mangel der Vision eingehen.
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Cadastre 2014 — Review of Satusin 2004

Jirg KAUFM ANN and Daniel STEUDLER, Switzerland
1. INTRODUCTION

The then Working Group 1 of FIG-Commission 7 was established in 1994 and was commis-
sioned to:

Sudy cadastral reform and procedures as applied in developed countries, take in
consideration automation of the cadastre and the role of cadastre as part of a
larger land information system, evaluate trends in this field and produce a vision
of where cadastral systems will be in the next twenty years, show the means with
which these changes will be achieved and describe the technology to be used in
implementing these changes.

In 1998, Working Group 7.1 submitted the booklet ‘Cadastre 2014 — A Vision For A Future
Cadastral System' [Kaufmann, Steudler et al. 1998] to the XXII FIG Congress in Brighton.
The booklet identified the cadastral trends at that time, gave a picture in what fields cadastres
will develop and in what direction they will develop. It gave recommendations for profes-
sionals, national professional associations and for FIG as the international body.

Within this paper, a review of the ‘project’ Cadastre 2014 is undertaken from the 2004 per-
spective — ten years after the establishment of the Working Group and ten years before 2014:

- first, the TOR are investigated and how the delivered product complied with the re-
quirements,

- thetrend analysis is taken into account and it will be assessed to what degree the trends
became reality so far;

- the six statements characterizing the visions are being reviewed and it will be evaluated
if we are on track and how far we are from the goal. This assessment will give an indica-
tion of how far the change process has progressed.

- We will have a look how far the recommendations have been adopted by the different
addressees.

Working Group 7.1 continued its work after 1998 and presented in 2002 at the XXIIlI FIG
Congress in Washington another booklet with entitled '‘Benchmarking Cadastral Systems
[Steudler, Kaufmann et al., 2002] describing benchmarking examples and its application in
the evaluation of cadastral system.

In his foreword to 'Cadastre 2014', lan Williamson stated: | believe this report will become a
benchmark against which cadastral systems worldwide will measure their development and
reform. This sentence is the guiding principle for this article, which will look at the perform-
ance gaps according to benchmarking principles.
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2. ASSESSMENT OF COMPLIANCE WITH THE TOR

The TOR contained different tasks. Table 1 gives an overview of what has been done to en-
sure that the result will be consistent with the TOR.

Task

Comment

To sudy cadastral reform and proce-
dures as applied in developed countries

The existing situation, the strengths and weaknesses
as well as the reforms and trends have been investi-
gated with two questionnaires. The majority of the
responding countries were developed countries, but
also developing and countries in transition contrib-
uted with information.

To consider the automation of the ca-
dastre

All the answers showed a strong impact of automa
tion on the development of the different cadastral
systems

To consider the role of cadastre as part
of alarger land information system

The questionnaires showed that cadastres served
several purposes in most countries and that land in-
formation systems can only be successful when
based on reliable cadastral information.

To evaluate trends in this field

The identified trends covered six areas, the exten-
sion of the content of the cadastre, the tightening of
cadastral organisations, the replacement of draw-
ings by data and the data modelling, the replace-
ment of traditional tools (paper and pencils by
computers), the cooperation of private and public
sectors, and the awareness of economic aspects.

To produce a vision of where cadastral
systems will be in the next twenty years

The vision was characterized by six statements cor-
responding to the trends.

To show the means with which these
changes will be achieved

In the explanations of the statements the necessity
of change was illustrate. The change in thinking
and approaches (mental change) was identified as
the most important mean to deal with the future,
besides improved organisational arrangements and
a consequent use of information technology.

To describe the technology to be used
in implementing these changes

The vision was designed to be independent from
technological change. The key technology — on
which the visions are based on — is the overlay
technique enabling to find out relations between ob-
jects by virtue of their location and the object-
oriented data modelling. Developments in IT such
as Internet, web and spatial database technologies
did not have an impact on the vision but created
better conditions for realization.

Table 1: Elements of the TOR and assessment of compliance with the results
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3. RE-ASSESSMENT OF TREND DEVELOPMENT

The trend analysis undertaken for the Cadastre 2014 visions identified major trends in six ar-
eas. Figure 1 summarizes these trends.

* Trend to inability to meet the increasing needs of the
land market because cadastre only shows private law
matters; restrictions from public law are not shown
and are not transparent to land market.

 Trend to inefficiency because the link between ‘ map’

and ‘register’ is not efficient enough.
 Trend towards digital data format.
 Trend towards data automation and computerization.
 Trend towards privatization, especialy in the level of
operational control.
 Trend to New Public management (cost awareness).

Figure 1. Result of trend analysis

In all six areas the developments followed more or less the direction indicated by the trends.
The speed of development, however, differed significantly. The driving forces, globalisation
and trade liberalization, sped up the business processes. The movement of people from rural
to urban areas increased the pressure on land resources in urban areas and led to land occupa-
tion and illegal settlements. Natura disasters triggered the implementation of new legislation.
Land management became more challenging and land administration more demanding.

The application of 1T happened very quickly, while the introduction of data modelling tech-
niques took place rather slowly. Private-public-partnership was discussed very intensively but
progress was not significant. Cost awareness improved but for important questions no univer-
sal answers were found.

Table 2 illustrates to what extent the trends became reality during the last ten years.

The identified trends became reality in general. No immediate reversal of the trends is ex-
pected.
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Trend

Re-Assessment of the Trends

Trend towards inability to meet
the increasing needs of the land
market because cadastre only
shows private law matters; re-
strictions from public law are
not shown and are not transpar-
ent to land market

The last decade was characterized by globalisation, international
trade liberalization, transition and growth of the population. These
phenomena created on the one hand a growing need for traditional
cadastral systems. On the other hand public legislation about land
use planning, environment protection, natural resource manage-
ment increased all over the world. Transparency about the legal
situation of land decreased. Land markets suffer increasingly from
this lack of transparency. In all countries the amount of agencies to
be contacted to obtain a clear view about the legal status of land
have increased. The number of political advances to correct this
situation has increased significantly.

Trend towards inefficiency be-
cause the link between ‘map’
and ‘register’ is not efficient
enough

As business processes have speeded up, the wish to have reliable
information about land quickly and from a ‘one-stop shop' became
stronger during the last ten years. Many efforts have been under-
taken to make the access to the information easier. Internet/web
technology has contributed to better access but institutional obsta-
cles and false competition between organisations are bothering ef-
ficient procedures.

Trend towards digital data for-
mat

Despite information technology progressing fast, the thinking of
the stakeholders remained very much map-oriented. The process to
produce structured data, to administer them in databases and to
visualize these data only later as maps and pictures was not under-
stood by all players in the cadastral domain. The development of
geo-standards is heavily delayed. Nevertheless system providers
are now aware of the importance of data modelling and terms such
as data-centric, UML, XML/GML have become keywords in this
domain.

Trend towards data automation
and computerization

Information technology was introduced quickly in the cadastre do-
main. No cadastral project can be found which is not based on IT.
Geographical database technology developed significantly in the
last decade. The separation of graphical from attribute data is
nearly overcome.

Trend towards privatisation, es-
pecialy in the level of opera-
tional control

Public-private-partnership has become a key issue in the cadastral
world. Solutions are investigated and the amount of private activity
has increased. Assistance projects have hormally a component deal-
ing with the development of the private sector involvement. Espe-
cially in developed countries with a long tradition with public sec-
tor cadastres, progressis slow in thisfield.

Trend to New Public Manage-
ment NPM (cost awareness)

Cost awareness improved during the last ten years. The value and
the price for products and data of the cadastre were discussed all
over the world. Tariffs were elaborated and put into force. Some
questions have not finally been answered yet. The degree of cost
recovery of the operation is much less disputed than the deprecia-
tion of the investment by fees.

Table 2: Trends and their re-assessment
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4. REVIEW OF THE STATEMENTS OF CADASTRE 2014

The six statements characterizing the vision have been discussed intensively during the last
years. It isworthwhile to investigate their present-day validity and the degree of fulfilment.

4.1 Review of Statement 1

Statement 1 on Cadastre 2014

Cadastra 2014 will show the complete
lagal situation of land, including public
rights and restrictions!

| .

restriction C
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propefty 4
| property 1
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g / roperty|2
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restriction A \restriction B

Comment: The population of the
word is growing. The consump-
tion of land is increasing. The ab-
solute contral of the individual or of
legal entities of land is increas-
ingly being restricted by public
interest. To provide security of the
land tenura, all facts about lnd
must be made obvious by the
cadastral systermn of the future.

Consequences: A new thama-
tic modal is necessary. Surveyors
must take into consideration pu-
Hic law.

Statement 1 has initiated a few
discussions. The necessity of a
complete documentation of the
legal situation of land and work-
ing after the proven principles of
the cadastre are not disputed in
general, but the chance for reali-
zation is often assessed too pes-
simistically. A significant num-
ber of professionals have not yet
understood the idea of the legal
independence of information and
the possibilities of the polygon
overlaying technique to create
easy-to-handle complete cadas-

tral systems. The politicians, ex-
perts and even professionals
cannot imagine that the localization and description of land objects other than parcels and the
verification and validation of the information about these objects might be atask for survey-
ors. It aso seemsto be difficult to imagine that the process of controlled insertion of informa
tion into a GIS could be an official registration. Traditionally maps were drafted and registra-
tion only took place in the book. Mental change is necessary.

Nevertheless some progress can be seen in this domain. An increasing number of cadastral
organisations are doing work in the direction of statement 1. On the technical level system
providers like ESRI and Intergraph undertake efforts to create respective data models and
functionalities. Professional associations are assessing the effects of improved cadastral in-
formation on the development of the profession. In several countries the legislation has
started to provide the basic legal regulations for cadastral systems containing reliable infor-
mation on arrangements imposed by public laws.

This statement has not lost anything of its importance. The lack of legal security in land mat-
ters has increasingly negative effects. The number of investors stopping their projects and
looking for places where they face minimal risks grows. Politicians become aware that legal
security is an important factor in the competition between locations.
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Figure 2: Performance in the domain of statement 1

Technology is ready to imple-
ment complete cadastral systems,
but mental change is till slow. It
seems that mental change is eas-
ier to achieve in countries with a
short tradition in cadastral mat-
ters than in developed countries
with a long and successful story
of the traditional cadastre.

The performance gap shown in
Figure 2 is considerable. Even
when progress will be sped up in
the second decade of cadastre

2014 substantial efforts are necessary to achieve the benchmark.

4.2 Review of Statement 2

Statement 2 on Cadastre 2014

. ” The separation batween 'maps’ and
@ ﬂ ‘registers’ will be abolishad!

Comment: The separation was necessary
because the available technology — paper
and pencil — did nat allow other solutions.

bilities between surveyor and solicitor in the
domain of cadastra will be serously
changed.

Statement = benchmark

total necesary progress
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Figure 3. Performance in the domain of statement 2

Consequences:  The division of responsi-

This statement was not much
disputed. The cooperation be-
tween organisations dealing with
the identification, description
and documentation of land ob-
jects and those registering the
corresponding rights, restrictions
and the rightful claimants be-
comes easier with IT use and
Internet/web technology.

In several countries separate or-
ganizations were merged and
some projects for separation of
the organisations were stopped
and re-thought. The communica-
tion between the surveyors and
the registrars was intensified in
several jurisdictions.

Of course there are cases of
competition, competence dis
putes and institutional obstacles,
but communication technology
will diminish the influence of
people.

The statement proved to corre-
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spond to the needs and does not have to be changed. It is not too important of how coopera-
tion is achieved; it is much more important that cooperation takes place at al.

Progress is this domain is quite good. Mental change has taken place, because the advantage
is obvious. The performance gap is rather small (compare Figure 3).

4.3 Review of Statement 3

The traditional thinking of many
of the surveying and mapping
Statement 3 on Cadastre 2014 stakeholders hampered the ur
derstanding of this statement.
Long fve modetmg o e dead! The idea of a conceptual data
and representation modelling

Comment:  Maps have always been mo-

dels, but the available technology did not technique  only  progressed

allow for the use of these models ina flexible i
manner. So in mapping flexibility had to be SlOle, a We” ain the aea Of

brought in by difierant scales. Different standardisation. The competition
scales had to ko representad by differant tOOk p| ace on format Ievel and
data modeks. s ) )
Maodam technalogy allows the craation of traditional regulations of graphi-
maps of different scales and registers in Ca.| . .
diffarent forms fram the the same data representanon were dominant
el for along time.

Consequences:  In 2014 there wil b no

gﬂ; and cartographers in the domain of As Suggesied in the re
assessment of the trends these
obstacles were overcome only in
Statement = benchmark 3 the recent years. It can be ex-
pected that progress will accel-
erate in the second decade. Ef-
forts to derive representations
from data models with the help
of object oriented representation

, models have become more sig-
25| Progress achieved 2004 ) ) nificant.

50

total necesary progress

Progress (%)

1998 ' 2000 This statement can remain un-
changed as well. Strategic ef-
forts to close the remaining per-
formance gap must be under-
taken in conceptual data modelling standardization and in the elaboration of software tool
ableto create feasible graphical representation of contents of object-oriented databases.

Figure 4: Performance in the domain of statement 3

TS1 Good Practicesin Land Administration and Cadastre 8/14
Jirg Kaufmann and Daniel Steudler
TS1.1 Cadastre 2014 — Review of Statusin 2004

FIG Working Week 2004
Athens, Greece, May 22-27, 2004



4.4 Review of Statement 4

Statement 4 on Cadastre 2014

'Paper and pencil - cadastre’ will have
gonel

Comment: Geomatics technology will be
the normal todl for cadastral work. Real low-
cost sclutions are only possible when this
technology is used in combination with lean
administrative procedures.

Developead, developing, and transitional
countres neasd modek of the existing situa-
fion to resobve the problems of population,
environment and reasonable land use.

Consequences:  The modem cadastre
has to provide the basic data model. Survey-
ors all over the word must be able to think in
modek and to apply modarn technology to
handle such medels.

Statement = benchmark

a1
(=]

Progress achieved 2004

N
[4)]

Progress (%)

1998 ' 2000

Figure 5: Performance in the domain of statement 4

Statement 5 on Cadastre 2014

Cadastre 2014 will be highly privat- Commeant:  Public systems tend to

ized! Public and private sector are be less flexible and customer orent-

working closely togethear! od than thoss of private organiza-
fions.

Free economies demand flexibility in
land markets, land planning and land
utilization. Flexibility may be pro-
vided better by private institutions.
m For necessary securnty, however,

E publiz irvolement i indispensable.
Consaquences:  The private sec-
tor will gain in importance. The pu-
blic sector will concentrate on supsar-
vision and contral.

What was a vision in the year
1998 became a reality in 2004.
IT isthe tool of modern cadastral
systems. The problem, however,
is that the systems are often too
heavy and too complex. To re-
place IT-infrastructures requires
considerable finances, mainly for
education, instruction and train-
ing. Good experience to reduce
cost has been made by the use of
data modelling. The systems are
to be designed as simple and
straightforward as possible to as-
sist system replacement and to
allow the application of low-cost
IT-components. The principles
stated in Cadastre 2014 require
only simple structures of low
complexity.

This statement should be re-
formulated in the sense of: "Pa-
per and pencil in the cadastre
will be replaced by lean IT-
infrastructures applying simple
data structures of low complex-
ity". The efforts undertaken so
far open the opportunity to
achieve the goal now. No per-
formance gap is identified in this
field.
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45 Review of Statement 5

Public-private-partnership is discussed very intensively and the creation of a private sector
for operational work is a main topic in most of the on-going cadastral projects. Of course no
project intends to privatise the strategic alignment of the cadastral system and the supervision
and verification of the results produced by the private sector.

In countries with a long tradition with centralized public cadastres, the progress in the in-

Statement = benchmark
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Figure 6: Performance in the domain of statement 5

4.6 Reviw of Statement 6

Statement 6 on Cadastre 2014

Cadastre 2014 will ba cost recovering! Comment:  Cadastral systams
need considerable investment. But
the land documented and secured by
the cadastre represents a multipke of
the investment. The investment and
operation costs have to be paid back
at least partially by thoss who profit.

Consaquences:  Costbenefit ana-
lysis will ba avery important aspact
of cadasire reform and implemen-
tation. Surveyors will have to deal
more with economic questions in
future.

Statement = benchm ark

total necesary progress

Progress achieved 2004

g
@
@
@
<)
2
a

volvement of the private sector
is in general slower than in de-
veloping countries and countries
in transition. Re-engineering of
these systems seems to be diffi-
cult. The statement is till valid.
A performance gap exists, but
the intensity of discussion gives
hope that progress will acceler-
ate.

The discussion of the economic
guestions of cadastre has intensi-
fied and the opinions differ con-
siderable. Consensus exists in
the question of the running costs,
which are anyway to be covered
by registration and transaction
fees.

Return of investment through
datafees is disputed. Too expen-
sive fees hinder an intensive use
of the data. If the fees are too
low, the time for depreciation of
the investment is much too long.
The theory, that higher tax in-

come from value-added products will
cover the investment cost is not
proven.

In fact, the statement should be
adapted. Cadastre 2014 will cover its

1998 12000 running cost and contribute to a return
Figure 7: Performancein the domain of statement 6~ Of investment. As cost awareness is

TS1 Good Practices in Land Administration and Cadastre
Jirg Kaufmann and Daniel Steudler
TS1.1 Cadastre 2014 — Review of Statusin 2004

FIG Working Week 2004
Athens, Greece, May 22-27, 2004

10/14



much higher than at the beginning of the discussions, there is not a big performance gap. Ad-
ditional studies looking into the economic aspects of the cadastre would support more eco-
nomical cadastral systems.

5. EVALUATION OF RECOMMENDATIONS

Another result of the Cadastre 2014 working group has been recommendations for the sur-
veyors, for FIG, and for the different national member associations.

The overview in Table 3 shows the recommendations and comments the reaction of the ad-
dressees.

Adressee Recommendations Comments

Surveyors can |-

contribute to

by complementing the tradi-
tional skill of producing maps

Surveyors all over the world are con-
fronted with the progress of IT and

Cadastre 2014 and plans with data modelling | gradually learn to change attitudes and
techniques, procedures.
by understanding the phe-| The thinking in data models is not suffi-
nomenon of public law land | ciently developed and public law land
objects; objects still play a secondary role in the

thinking.

by playing the role of a land|Land administration functions concen-
administration specialist. trate still mainly on land parcels.

FIG can con-|- by establishing a competence| FIG did not establish a competence cen-

tribute to Ca-
dastre 2014

centre for modern cadastral
systems;

by developing recommenda-
tions for a future national li-
censing policy for land sur-
Veyors;

by re-enforcing its contacts
with governments and NGOs.

tre as was proposed. Commission 7 did
not follow-up the topic.

No efforts have been made to redefine li-
censing policies. Licenses remain fo-
cused on land parcels.

The president of FIG promotes Cadastre
2014 very strongly.

Table 3: Reaction on Recommendations

Recommendation =

benchmark

Progress (%)

25| Progress achieved 2004

1998 2000

Figure 8: Surveyors performance gap

In view of the remaining 10
years, the performance gaps are
considerable. Mental changes
obviously need a considerable
amount of time. The long suc-
cessful tradition and the occupa-
tion by the daily business do not
make it easier to concentrate on
new aspects.
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The individual surveyor needs
the support of FIG and the na
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tional member associations in order to dea better with the changing professional environ-
ment. Land parcel mapping and the private property cadastre have dominated the way of
thinking of surveyors for decades.

FIG, in view of the recommendations has left a big performance gap. The president's efforts
Recommendation = to promote the ideas of Cadastre
Sl 2014 were not underpinned by

the establishment of a compe-

tence centre or deeper reflec-

tions on the future role of li-

censes.
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Some national associations did

/ ) considerable work in the field of
e Cadastre 2014. In addition to
presentations, seminars and dis-
cussions, they also established
Statement = benchmark interest groups and commissions
dealing with the future of their
cadastral system. However,
there are not many countries
that looked into these issues and
the lack of practical examples
seems to obstruct quicker devel-
opment.

N
a1

Progress achieved 2004

Progress (%)

Figure 9: Performance of FIG

(2]
(%]
o
2
D
<)
o
o
=
<
(%]
L}
(8]
)
=
<
0
S
=

Progress achieved 2004

Progress (%)

1998 2000
Figure 10: Performance of national associations

6. CONCLUSIONS

Over the last decade Cadastre 2014 had considerable impact on the developement of cadastral
systems and on the way of thinking of the stakeholders in the cadastre. The need for better le-
gal security in land matters has been confirmed and became even more urgent the last few
years. In most of the areas where Cadastre 2014 will have an impact, there are performance
gaps that need to be closed. In order to close these gaps, efforts are needed mainly in the
mental area. Of course not every country and every cadastral system needs to be as suggested
by Cadastre 2014. Countries can chose different speeds and they decide themselves on the
use of resources and finances for the cadastre.

This review however makes clear, that the trends and the concept are still valid and that ca-
dastres are developing in the direction proposed by the original booklet in 1998.
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