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Abstract: The National Program of Systematic Land Registration aims to register all land property in
Romania by 2023. The goal has proven difficult to achieve, as by June 2022 only 4% of the localities
in the country were completed. The aim of this research is to find the similarities and differences
between the fit for purpose principles of land administration for the spatial framework and the
practices in The Romanian National Program of Systematic Land Registration. This is the first study
that analyzes the Romanian land registration program through the lens of the fit for purpose concept.
The research shows that there are similarities with the fit for purpose spatial framework principles
for the use of aerial images and the participatory nature of the process. However, The National
Program of Systematic Land Registration uses almost exclusively fixed boundaries and does not have
different standards of accuracy and procedures for incremental improvement. Registering the parcels
earlier in the process, flexibility for accuracy, and technical standards and regulations for incremental
improvement of the system can speed up the registration in a fit for purpose manner.
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1. Introduction
1.1. Background of the Research

Reducing poverty, food security, gender equality, and environmental protection are
goals that the UN set to achieve in terms of sustainable development [1]. Accomplishment
of most of these goals implies establishing an official connection between the people and
the land they are working on. For this reason, countries use land administration systems to
determine the ownership, value, and use of land, paving the way for land management
strategies and land policies [2–4]. Land registration and cadaster are at the foundation of a
land administration system [3]. That is why many land administration projects have been
implemented in a number of countries from the developing world [5–7].

Until 1989, most of the countries in Central and Eastern Europe had a centrally planned
economy with most of the land owned by the state. With the fall of the Iron Courtin, land
reforms with the aim to redistribute the land back to the people took place in almost every
country in the region [8]. In Romania, the approach was direct restitution by giving back
10 hectares for the people that owned land or their heirs before the nationalization process.
Successive legislation upgraded the surface to 50 hectares. However, the application of
these laws was characterized by indolence and corruption, generating much litigation [9].
These laws also led to extreme fragmentation with the dissolution of over 3200 state farms
and the redistribution of over 9 million hectares [10]. A need for a reliable system that
could register all this land arose.
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After the Romanian Revolution of 1989, land registration was performed sporadically.
In 2004, The National Agency for Cadastre and Land Registration (ANCPI) was formed.
This institution reunites the technical and legal components of the system in one institution.
The Romanian land administration system provides data about: spatial position of the land
parcels and buildings, surfaces, land use, owners and legal rights.

In 2015, The National Program of Systematic Land Registration in Romania (PNCCF)
was launched by ANCPI with the aim of registering all localities in the country by 2023.
However, only 4% of localities have been registered until June 2022. It can be affirmed that
the objective of the project is very improbable to be attained in the timeframe proposed.

In the Romanian land administration system, ANCPI is responsible for designing the
strategies and policies, the local cadastral offices (OCPI) are responsible for registering the
land and keeping the cadaster registers, while the work of data gathering and uploading
the data in the system is performed by the private sector through certified personnel and
certified companies.

To complete land registration for a certain locality, there are compulsory steps that
have to be followed. These steps include a participatory process. The stages are enumerated
in the technical specifications, laws, and regulations [11–13] and are as follows:

− Information campaign. The inhabitants are informed that land registration will take
place in their locality

− Technical work. Consists in identifying the limits of parcels and gathering the titles
from the owners. The process is participatory with the owners required to identify the
boundaries of the parcels

− Submitting the work to OCPI for verification. The cadastral office checks at least 20%
of the parcels and rejects the work if 20% does not correspond to standards

− Public display of the work. The people verify themselves the parcels and submit
complaints if they consider necessary

− Complaints solving. OCPI analyzes the petitions and issues solutions
− The cadastral offices issue the new documents to the owners. The new land books

extracts are issued.

There is much debate among Romanian professionals on why the program is mov-
ing at such a low speed. However, most of the papers published on the Romanian land
administration system or on the systematic land registration are concerned more with leg-
islative issues [14], technical land surveying and procedural aspects [15–19], or alternative
methodologies and new opportunities [20,21].

The fit for purpose approach in land administration can be a solution that can speed
up the process of land registration in Romania. This concept encourages an approach that is
participatory, innovative and uses methods that are adapted to a country’s specific
context [22,23]. The fit for purpose approach is concentrated on purpose, is flexible and can be
easily upgraded [24]. The spatial framework of this approach is based on four principles: visible
(physical) boundaries rather than fixed boundaries, aerial images rather than field surveys,
accuracy linked to purpose rather than technical standards, and incremental improvement.

The Romanian National Program of Systematic Land Registration was not conceived
according to the fit for purpose concept. A lack of flexibility in regard to technical issues
and a lack of a clearly defined purpose are some of the reasons for which the pace of
registration is slow. However, some of the stages (public display of works and complaints
solving) in the land registration project are compatible with the fit for purpose approach.

The fit for purpose approach has been used as an evaluation tool for analyzing land
administration systems and land registration programs [25–28]. This research aims to add to
the existing studies by comparing the practices of The National Program of Systematic Land
Registration project with the fit for purpose principles regarding the spatial component.

The questions that this research aims to respond to are:

• Does the Romanian National Program of Systematic Land Registration allow for the
use of visible (physical) boundaries rather than fixed boundaries?
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• Are aerial images used on a large scale in the Romanian National Program of System-
atic Land Registration rather than field surveys?

• Is the process of land registration in the Romanian National Program of Systematic
Land Registration participative?

• Is Accuracy linked to purpose rather than technical standards in the Romanian Na-
tional Program of Systematic Land Registration?

• After the completion of land registration, are the data in the system easy to update?

This research is organized as follows. Section 1 presents a literature review concerning
land registration and the spatial framework of the fit for purpose approach. Section 2
contains the description of the quantitative and qualitative methods used to make sense
of the data. In Section 3, practices from The Romanian National Program of Systematic
Land Registration will be compared against the fit for purpose four principles of the spatial
framework. Section 4 summarizes the findings of the study, compares it with other similar
studies and examine the implications of the research. In Section 5, recommendations are
made for ANCPI in order to have a system that speeds up the process of registration.

1.2. Land Registration

Any land administration system has to have, as its base, a functional way of registering
property. Land registration is a method recommended in the case of first registration for
developing countries [24,29,30].

Land registration is believed to increase land transactions, reduce the level of infor-
mality, attract and simplify investment in land, and increase transparency, speed, and
reduce costs [31–34]. On the other hand, these benefits do not seem to always appear.
In certain situations, land registration does not reduce the number of land disputes or
increases the investment in land [35,36]. A lack of community involvement is also a reason
for unsuccessful land registration projects [37,38]. An insufficient number and poor training
of the people in the institutions that deal with these projects may have a negative effect
on the result [39]. In other cases, the access to land for the poor and those having informal
rights has become even harder [40–43]. However, there are measures that can be taken
in order for these problems to be overcome. Balas et al. propose actively involving the
community through training and information [44]. Van der Mollen and Kuntu-Mensah
talk about bureaucracy, staff competency and institutional organization as key factors that
can be improved to successfully implement land registration projects [45,46]. Deininger
and Chamorro observe that the need for land registration has to be legally validated and
recognized officially to be able reap the benefits that it can offer [47].

Many classic approaches to land registration have proved their limitations in being
inefficient and costly. Using these solutions takes a huge amount of time to cover all the
land that is not registered [48]. There is a need for an approach that can adapt to the
specificities of the societies in which land administration system and land registration are
implemented. The fit for purpose concept is such an approach that is flexible, adapted to
the needs of society, and can be improved incrementally [49].

1.3. The Spatial Framework of the Fit for Purpose Concept

The essence of the fit for purpose approach is that land administration systems have to
be designed by first analyzing and defining the purpose that the system aims to accomplish
and to decide on what is the best way to achieve that purpose [49,50]. This means that the
fit for purpose approach is designed to have a more tolerant approach on standard technical
and legal requirements. Many traditional systems have been based on high standards of
accuracy and rigid codes of laws. These systems are highly centralized and work very well
in the developed societies, but proved to be hard to mimic by other developing societies
and take a lot of time [51,52]. That is why the objective of the fit for purpose approach is
to provide tenure for all by building a system that is concentrated on purpose, is flexible
and can be easily upgraded [24,50]. However, the level of flexibility of the approach must
be set by taking into consideration the specificities of the country or area in which it is
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implemented. With the economic advantages that fast and flexible registration brings,
there is a social risk attached. Romania is a country in which property laws have been
implemented in a defective way, generating many litigations [53–55]. A fit for purpose
approach has to take into consideration and to adapt to the sensibilities of the society.

The spatial framework of the fit for purpose land administration concept provides
the basis for land boundary identification and recordation [24,50]. It proposes the use
of visible (physical) boundaries rather than fixed boundaries, aerial imagery rather than
field surveys, accuracy that relates to the purpose rather than technical standards, and
incremental improvement.

1.3.1. Visible (Physical) Boundaries Rather Than Fixed Boundaries

A cadastral boundary is “a discontinuity line on which the right of one party begins
and the other ends” [56]. For Zevenberge and Dale and McLaughlin a fixed boundary may
be invisible, has to have the ability to be retraced by a surveyor, is fixed in space and it
can change only with proper legal documentation [57,58]. The case of general boundaries
happens when the limit between two adjoining parcels is left undetermined. Systems that
register land can use both types of boundaries [57].

Many developed countries use fixed boundaries to delineate adjacent parcels. At
the inflexion points of the boundary, monuments or other artificial demarcation signs are
used [57]. These boundaries have been established in time, using high standards of accuracy
with high costs. On the other hand, developing countries need land registration projects
that are implemented fast, with smaller costs. Consistent with that, the fit for purpose
concept proposes the use of “visible boundaries” [50]. These are in fact general boundaries
that can be identified on aerial images. The identification is done in a participatory manner
with the help of the community. However, boundaries are a human construct and may not
always be visible [57]. For these situations, the fit for purpose concept proposes using field
surveys of lower or higher accuracy according to the purpose of the work.

The decision to use visible or fixed boundaries must be analyzed to fit the purpose of
the land administration project that is implemented. Agrarian reforms, where ownership
documents are produced in the process, can use visible boundaries. On the other hand, in
cases where property documents exist and there is a preexistent system that already uses
fixed boundaries for years, a paradigm change can create social issues. However, the fit
for purpose approach has as its core principles flexibility and a focus on purpose. Based
on this, a system that accommodates both concepts can be designed and applied judging
every case separately.

1.3.2. Aerial Imagery Rather Than Field Surveys

Traditionally, the process of boundary identification was done by land surveyors
with specific techniques of measuring the parcels, processing the data and editing the
cadastral maps. This process has proven to be costly in different occasions [59–61] and time
consuming [62]. Instead, the fit for purpose concept proposes a greater involvement of the
citizens in the data collection process and the identification of parcel boundaries [50]. In
Ethiopia, people are identifying their parcel boundaries on aerial images, maps or sketches
in the presence of their neighbors, to reduce the possibility of conflicts [63]. In Albania,
identification of communal forests use rights and pastures is performed in the presence of
the people with the help of GNSS measurements techniques [64], while in Colombia and
Mozambique, para-surveyors from the community collect data under the supervision of
land professionals [65,66].

Researchers in the land administration community have agreed that one of the highest
impediments in registering land fast is the process of data collection [22,48,67]. One way
that the fit for purpose approach proposes to collect data fast is through the use of satellite
imagery. On the other hand, the use of satellite images does not always have the necessary
accuracy for boundary identification [68]. However, in Colombia, the use of satellite
imagery along with handheld GNSS measurements ensures the precision required [65].
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An alternative solution is represented by UAV’s that can ensure a superior accuracy
and may allow professionals to provide a range array of services, including acquisition of
data for cadastral registration [69,70]. The images provided by these systems have been
used in collecting cadastral data in Cameroon [71], Albania [72], and Indonesia [73] or
to update cadastral data in Rwanda [74]. However, the right balance between accuracy
and the purpose required for land registration has to be reconciled. Different regions of
a country may impose different accuracy requirements for the images used. Byamugisha
et al. and Enemark et al. differentiate accuracy requirements in relation to different areas,
with the highest requirements being recommended in highly developed urbanized areas,
where high precision orthophotos and field surveys should be used, while the lowest
recommended accuracy is in the rural mountainous areas where satellite images can be
used [24,75].

Regardless of the method used, the approach has to be economically viable and focused
on purpose. The use of aerial images has to be performed together with the participation of
the community. In this way, classical field measurements can be reduced to a minimum
and the community gains trust in the project. In today’s world, flexibility of data collection
is mandatory in order to speed up the process of registration.

1.3.3. Accuracy Linked to Purpose Rather Than Technical Standards

Almost 75% of the existing land rights on the planet are unrecognized [50]. There is an
urgent need for fast registration of these rights. To meet this challenge in a short timeframe,
the classical process of data acquisition has to be redesigned. The fit for purpose principles
postulate that the data acquisition process should be in accordance with the purpose of the
project, the human resources available and the budget constraints [76].

For a number of researchers, land security as fast as possible is the main purpose of a
land administration project. This goal has to be achieved even if this means less technical
and legal accuracy [48,77]. Moreover, Barnes affirms that technical concerns are not the
most important, but that the right balance between social, economic, and environmental
issues has to be prioritized [78].

When implementing projects based on the fit for purpose approach, the specificities of
each country and, even more, the specificities of different areas of the same country have
to be considered. The accuracy standards should be lower for rural areas or for projects
involving the determination of land use. On the other hand, when implementing projects
in urban areas where the price of the land is high, accuracy should be higher. However,
in some areas higher accuracy is wanted by the citizens, but not necessarily needed. One
solution is for higher accuracy to be paid by the citizens.

1.3.4. Incremental Improvement

Once the infrastructure is in place, it must be maintained and improved. This aspect is
often neglected. When the system is in place, there is not much pressure on keeping it up
to date [24]. The system has to be easy to update and modify. The change of the boundaries
should be updated immediately through measurements, the use of aerial images or any
other useful method. The improvements have to be designed in order for the data to be
easily modified or corrected when needed.

2. Materials and Methods
2.1. Research Paradigm

There are two paradigms that researchers use to make sense of the world. The positivist
approach sees the reality as being objective and measurable with relations of cause and effect
between phenomena [79–81]. On the other hand, the interpretivist paradigm sees reality
as being a mental construct that is internal to the individual with reality being subjective–
objective [82]. However, these two paradigms do not have to be viewed as parallel, but
mostly as two ends of a continuum [83], with the researcher choosing methodologies and
methods that can belong to any of them in order to make sense of reality.
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2.2. Methodologies and Methods

This research will combine methods and methodologies from both paradigms of
research. The principle of using aerial pictures rather than field surveys will be treated in a
positivist approach using quantitative methods. The other principles will be studied in an
interpretivist manner using qualitative methodologies.

The methodologies belonging to the two approaches will be used in a concurrent
way, being employed in order to suit the principles under evaluation to gain an effective
analysis [84]. The structure of the research can be seen in Figure 1.
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2.2.1. Surveys

Through surveys, wide data are gathered at one point in time in order to analyze
specific phenomena [85,86]. Interviews and questionnaires, structured or unstructured, are
the most used methods for conducting surveys. Usually, surveys are used in quantitative
studies and are based on samples chosen according to probabilistic principles [87,88].
However, surveys can also be used in an interpretivist paradigm because they can bring
important insights into phenomena without the purpose of generalizing the results [88].

The present research uses three surveys for both qualitative and quantitative ap-
proaches. One survey was conducted in the positivism paradigm for the principle of aerial
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pictures rather than field surveys, while the other two were conducted in the interpretivist
paradigm for the principles of accuracy linked to purpose rather than technical standards
and incremental improvement.

Sampling is the main issue when conducting quantitative surveys. Considering the
total number of the population there are several ways for calculating samples. Studies
conducted by Krejcie and Morgan, Israel, and Taherdoost suggest using certain confidence
intervals and margins of error in regard to the population considered [89–91]. However,
Clegg affirms that selection of the sample has to be adapted to the type of research and the
traditions in the field of research [92].

To study the principle of aerial images rather than field surveys, a sample of
45 localities was considered (administrative units) (Figure 2).
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Almost all providers of work in The Romanian National Program of Systematic Land
Registration authorities were asked to provide data for their completed localities. However,
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responses came for 45 localities (Table 1). They represent 35.16% of the total localities that
were completed by June 2022. The confidence interval for the sample used was set at 85%
with a margin of error of 8.78% (Table 2). The localities in the research were included
irrespective of their area or other conditions.

Table 1. Localities used for quantitative study for the principle of aerial images rather than
field surveys.

County Locality Number of Parcels Area (Hectares)

Alba

Ciugud 13,928 4388.95

Horea 7138 5840

Santimbru 12,235 4485.32

Vintu de Jos 16,392 8862

Arad Fantanele 4278 4067.83

Arges

Albota 11,740 5849

Caldararu 10,269 6013.17

Izvoru 7678 4999.95

Lunca Corbului 17,096 10,358

Mirosi 6884 4789.13

Ungheni 13,961 7479

Bihor
Madaras 14,284 9463.01

Tulca 8553 5785.29

Calarasi

Frumusani 13,271 7292

Nana 8347 7730

Roseti 6112 8503

Stefan Voda 4751 7151

Constanta
Garliciu 7374 6571.18

Ghindaresti 2179 1917.76

Cluj Vultureni 12,727 7157.18

Dambovita Corbii Mari 14,846 10,652

Galati Matca 17,219 8575

Gorj Bustuchin 36,330 5951.29

Hunedoara

Cerbal 9831 12,833.48

Ghelari 10,383 4654.93

Lelese 7040 7724.25

Ilfov
1 Decembrie 6649 1703.49

Copaceni 4360 1254.40

Mures Saschiz 7816 9821
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Table 1. Cont.

County Locality Number of Parcels Area (Hectares)

Olt

Brastavatu 10,144 7057

Brebeni 7700 9889

Iancu Jianu 9172 4742

Oboga 4442 1762.40

Valea Mare 10,858 5732

Vadastra 3849 2147.27

Visina 6175 3493.39

Visina Noua 4003 2061.44

Suceava Moara 12,451 4190.75

Teleorman

Ciuperceni 7290 3600.28

Frasinet 6762 3894

Lita 8799 4908.54

Orbeasca 18,672 8830

Traian 7300 5284

Valcea
Diculesti 7840 3425.46

Fauresti 10,974 2970.68

Table 2. Samples used for qualitative study for principles of accuracy linked to purpose rather than
technical standards and incremental improvement.

Principle Methodology Paradigm Sample Confidence
Interval

Margin of
Error

Aerial
images rather

than
Survey Pozitivism 45

localities 85% 8.78%

Accuracy
linked to
purpose

Survey Interpretivism 6 top
managers

Doesn’t
apply

Doesn’t
apply

Incremental
improve-

ment
Survey Interpretivism 6 top

managers
Doesn’t
apply

Doesn’t
apply

As mentioned, surveys were also conducted to analyze the principles of accuracy
linked to purpose rather than technical standards and incremental improvement, this time
in an interpretivist paradigm. A panel of six managers from six different companies that
execute land registration projects was used. The statistical attributes are not applied for
surveys in the interpretivist approach (Tables 2 and 3).

The managers included in the study have been chosen because their companies
employed, between them, almost 50% of the localities completed in Romania, making
them the biggest provider of this type of work in Romania. Three of them are companies
considered to be of middle size, according to Romanian law (there are no big size companies
in this field in Romania). The other three are small companies having under 50 employees.
By choosing these two types of providers, the research aimed to include the views of
managers of both middle and small size companies.
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2.2.2. Questionnaires

Questionnaires are widely used when employing quantitative research, in order to
assess experience or to be able to analyze links between variables [93]. For assessing the
principle regarding the use of aerial images rather than field measurements, a questionnaire
composed of four questions was designed (Tables 4–6). The first question was a closed
question. The next three questions were multiple choice questions.

Table 3. Types of errors from the rejection papers.

Type 1. Geometric Accuracy Errors Type 2. Textual Data Accuracy Errors

accuracy errors, parcel shape, missing
constructions, surface differences,

spatial position

missing or incomplete data for: land use, parcel
number, different observations that are made

for parcels, documents attached to the
database, numbers from the social security
number, names, certification for buildings,

owners inscribed on older deeds, ownership
quotas of the parcel for owners, parcels

attributed to other owners, usufruct, mortgages

Table 4. Percentage and number of localities in which aerial images were used for systematic land
registration; The way images were obtained for systematic land registration works.

Question Answer Percentage Number of
Localities

Have you used aerial images for the localities
in which you performed systematic

land registration?

Yes 91 41

No 9 4

How did you obtain the images that
you used?

Satellite imagery 0 0

Images obtained
using UAV’s 33 15

Images obtained with
the help of helicopters

and planes
40 18

Old Orthophotos 18 8

Images were not used 9 4

For assessing the principles of accuracy linked to purpose rather than technical stan-
dards and incremental improvement a questionnaire composed of multiple-choice ques-
tions was used. These questionnaires were sent to the respondents via email. All of the
people selected for the panel responded to the questions.

The questionnaires were submitted to the managers by email. A short description of
the study and its motivations was done by phone. They were asked to answer the questions
according to the experience that their company had in the projects that they completed for
the principle of aerial imagery rather than field surveys and according to their opinions for
the principles of accuracy linked to purpose rather than technical standards and incremental
improvement.

The results to questionnaires belonging to both approaches, quantitative and qualita-
tive, are presented in the form of tables.
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Table 5. Assessment of the people’s participation in the project.

Question Answer Percentage Number of
Localities

Which of the following
statements is appliable to the
process that you have used

for property limit
identification?

The process was not
participative, the owners had

very little involvement in
identifying borders

0 0

The process was
participative, only field

measurements were used,
the identification was made

in the presence of the owners.
The owners identified the

borders in the field

22 10

The process was
participative, the

identification was done on
orthophotos which were
complemented with field

measurements, in the
presence of the owners. The
owners identified the borders

in the field

76 34

The process was
participative, the

identification was done on
orthophotos with the help of

the owners

2 1

Table 6. Accuracy of images used and the amount of measurement that was necessary to complete
the systematic land registration work.

Question Answer Percentage Number of
Localities

Which of the following
statements is true for the
locality where you have

implemented the systematic
registration project?

The accuracy of the images
that were used ensures only

partially the required
accuracy for boundary

identification. The images
were complemented with
measurements in the field

13 6

The accuracy of the images
that were used ensures the

required accuracy for
boundary identification. The
images were complemented
with a small amount of field

measurements

65 29

The accuracy of the images
that were used doesn’t

ensure the required accuracy
for boundary identification.

The images were
complemented with large

amounts of field
measurements

22 10
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2.2.3. Content Analysis

With the help of content analysis, verbal, visual, and written communication can be
analyzed [94]. Thus, it is a method that offers flexibility by using multiple approaches
when analyzing texts [95,96]. On the other hand, critics see this method as just counting the
number of occurrences of certain words [97,98]. However, content analysis goes beyond this
purpose. The approach aims to “provide knowledge and understanding of the phenomena
under study” [99] and concentrates on the context and the meaning of texts [100,101].

Context analysis uses a process called coding to manage the amount of data and to
make sense of it. For Saldana (2013), a code is “a word or a short phrase that symbolically
assigns a summative, salient essence-capturing and/or evocative attribute for a portion of
language based or visual data”.

In this study, content analysis was employed in order to study the Technical Specifica-
tions for Systematic Land Registration issued by ANCPI in the year 2020. The previsions
related to boundaries, aerial images, accuracy and improvement were put under scrutiny.
References to these elements were extracted from the text and analyzed.

For the principle of accuracy linked to purpose rather than technical standards, coding
was used to analyze a sample of rejection papers issued by local cadastral offices (OCPI),
following submission of the work by private companies in 11 localities (Table 7).

A rejection paper is a document issued by OCPI in which the institution explains, for
every parcel, the error that was discovered during the verification process. Parcels that
have no errors are admitted. Parcels that have errors are rejected and transmitted to the
provider in order to be corrected. The errors in the rejection papers were split into two
types and coded (Table 3). The first category concerns geometric errors and refer to spatial
data inaccuracies. The second category consists of textual data errors. These were judged to
be failures to register different rights that belonged to people regarding ownership, usage
or mortgages. These are the so called “material errors”, widely encountered in accounting
or law practice. An example of the coding procedure can be found in Appendix A.

2.2.4. Limitations

Both paradigms of research, positivism and constructivism, and the methodologies
and methods associated with them, have their own limitations. Positivism comes from
the Western scientific tradition in which reality is objective and quantifiable. However, in
reality, not everything is black or white and not every time variables are connected in a
cause-effect kind of relationship. Objectivity and subjectivity are socially constructed and
the split between them is artificially constructed. Knowledge cannot be separated from
personal experience [102]. Quantitative data cannot include many of the characteristics
of the population studied in this research. With the inclusion of different attributes, the
results of the research may be different.

In a quantitative study, the confidence interval and the margin of error are dependent
on the sample used and the practices in the field of research. The results of the study for
the principle of aerial images rather than field surveys, are constrained by the confidence
interval used. A higher sample can offer a higher confidence interval and a lower margin
of error, leading to more reliable results.

Interpretivism bases the research paradigm on the background and experiences of
the participants. The reality is socially constructed by the participant’s perceptions of the
situation that is being analyzed [103]. However, researchers, such as Liu and Matthews,
argue that interpretivism lacks epistemological substance as “where exists no absolute truth,
any truth is as good as the other” [104]. Moreover, the results obtained from interpretivist
research cannot be generalized, the findings being with low reliability, but with high
validity [88]. The results obtained in this study by means of constructivist methods and
methodologies cannot be expanded to other situations. Their validity is confined to the
findings for the particular issue studied.
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For the principle of accuracy linked to purpose rather than technical standards, the
localities chosen to study inaccuracies were completed by two companies. Some of the
errors may be caused by inappropriate methods or workflows that the companies employ.

The results obtained by means of surveys are limited by the fact that some respondents
may be reluctant to answer the questions. The people selected for the study are top
managers in their companies. Some of them might have been inclined to provide certain
answers not to put their company in a disadvantageous position. This risk is reduced
by not mentioning any company name in this article. Moreover, the managers of these
companies have a background in geodesy and extended experience in working in cadaster
projects. Their background may influence their choice of methods and opinions regarding
the methods used in the projects studied. They may be more inclined to use classical
methods of surveying and photogrammetry, instead of more modern approaches.

Content analysis was employed to analyze in which way the technical specifications
issued by ANCPI relates to the principles of the spatial framework of the fit for purpose
approach. The technical specifications analyzed are the ones used in the public procurement
tender initiated by ANCPI in June 2020. However, localities considered in this study have
been completed in the last ten years. In this period there were technical specifications
issued for tenders. These specifications have suffered changes form one year to the other. It
may be possible that certain previsions from the technical specifications from 2020 do not
apply to localities executed in the past. However, the modifications were not significant
and mostly do not affect the issues treated in this paper.

For content analysis, words and expressions were chosen to reduce the size of the
text and make sense of it through a coding process [105]. However, interpretation of the
meaning of texts can be subjected to factors that influence the researcher: like background
of the researcher, cultural bias or even language understanding. This is an inherent risk of
content analysis that researchers and readers have to be aware of.

3. Results
3.1. Visible (Physical) Boundaries Rather Than Fixed Boundaries

The Romanian registration system puts much more emphasis on surfaces than on
property limits. The cause is that the majority of the people already have their titles issued
with surfaces inscribed on it. However, most of the land was not measured, and the titles
were issued on old, outdated maps.

The technical specifications do not make any clear distinction between fixed and
general boundaries. Instead of the term boundary, the technical specifications use the term
“property limit” [12,13]. The owner has to indicate the characteristic points of the property
limit to a surveyor that measures them. If the surface measured exceeds the one inscribed
in the property title, in certain conditions, the remaining surface may be assigned to the
owner as “possession”. However, it does not matter if the boundary is visible or not. If the
property is already registered, by means of sporadic registration, the surface must not be
modified, but the position or shape of the parcel may be changed.

There is one instance that can be assimilated with the fit for purpose principle of
visible boundaries. “Visible and clearly identifiable” elements like fences, constructions or
roads, can constitute “property limits” [13]. In this case, the surface inscribed is the surface
in between the “visible boundaries”, even if it is higher or lower than the one inscribed on
property titles.

In a system that emphasizes reconstruction of surfaces instead of reconstruction of
boundaries, many delays can occur. Lack of sufficient land in certain situations, lead to
surface reduction for parcels. This creates unhappiness among people that issue complaints
or address the issue to the judiciary system. All these actions cause delays in implementing
land registration. On the other hand, Romania is one of the countries that has the most
trials at the European Court of Human Rights, with 97% of decisions linked to ownership
rights [106]. People are inclined to go to court even for small surfaces that are missing. A
fit for purpose approach that emphasizes physical boundaries can be more appropriate in
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intra-urban areas, where these boundaries are established for a long time, than in extra-
urban areas.

3.2. Aerial Imagery Rather Than Field Surveys

The Technical Specifications issued by ANCPI allow the use of orthophotos, for scales
1:2000 or higher, only as a support for field measurements for parcels that have “visible
boundaries” in intra-urban areas [13]. In all other cases, field measurements are mandatory
for intra-urban areas. The technical specifications do not make references to the use of
orthophotos for extra-urban areas. However, they specify that “when parcel plans are
missing”, the identification can be done with the help of the “data collected from OCPI” [13].
These data include existent orthophotos, so it can be affirmed that orthophotos can be used
for identification of parcels in extra-urban areas.

The fit for purpose approach recommends the use of satellite images or UAV’s. In
the Romanian practice, for intra-urban areas, images are used only as support for field
measurements, not necessarily replacing or reducing them, so this practice cannot be
considered consistent with the fit for purpose approach. In extra-urban areas, the use of
orthophotos is not explicitly forbidden or recommended. The provider of the work can
choose to use orthophotos if it considers it appropriate. This approach can be considered as
consistent with the fit for purpose principle of aerial images rather than field surveys.

To assess the use of aerial images in practice, a study on 45 localities was conducted as
mentioned in Table 1. For 91% of all localities involved in the study, aerial images were used.

There are many ways to obtain aerial images, e.g., from classical methods using
helicopters and planes, to the use of UAV’s or satellite images. For the localities studied,
satellite images were not used. Aerial images collected with classical methods like planes
and helicopters was used in 40% of the localities. The collection of aerial images with
modern methods like UAVs was performed for one third of the localities, while in 18% of
the localities, old orthophotos were used (Table 4).

Using planes and helicopters to collect images is expensive. The fit for purpose
approach recommends more modern and economical solutions like UAV’s and satellite
images. In the Romanian National Program of Systematic Land Registration, aerial images
are used on a large scale. However, only in a third of the localities studied were aerial
images obtained using UAVs and none were obtained using satellite images. It can be
affirmed that there are similarities with the fit for purpose recommendations of using aerial
images, but not with the recommendation that these images should be obtained through
inexpensive methods like UAV’s and satellites.

In a fit for purpose approach, images are used to help determine land boundaries. The
process is often participative with the community engaging in identification of parcel limits.
The systematic land registration in Romanian does not exclude the use of aerial images.
The technical specifications require the owners to be present and help in the identification
of boundaries. If they are not present, a city hall representative must be present [13]. This
prevision postulates the participative nature of the process in accordance with the fit for
purpose concept.

In practice, in all localities surveyed for this study, the process of registering the
properties was participative. In over 70% of the cases, the identification of boundaries was
done with the help of orthophotos, but there were also measurements conducted in the field
in the presence of the owners. In 22% of the localities surveyed, field measurements were
used in the presence of the owners, without using orthophotos. That does not mean that
orthophotos were not used at all, as they could have been used as support for drawing the
cadastral plans. For 2% of the localities, representing in fact one locality, only orthophotos,
with the participation of the owners, were used for boundary identification (Table 5). The
survey shows that the community was involved in all the localities studied.
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The last question, regarding the principle of aerial images rather than field surveys,
was designed to assess the accuracy of the images used in relation with the field measure-
ments used. In 65% of the localities studied, the aerial images ensured the required accuracy
with only a small amount of field measurements being needed to establish boundaries. For
22% of the localities, the accuracy of the images was not sufficient, so there was a need to
complement them with a large number of measurements in the field, while in 13% of the
localities, the images only ensured in part the required accuracy. Here, a number of field
surveys was also necessary to complement the images (Table 6).

The fit for purpose concept states that aerial images should be used rather than field
surveys. This does not mean that field surveys should not be employed, but they should be
used in accordance with the purpose of the project. In the Romanian practice, field surveys
were used for all the localities studied. However, the use of aerial images reduced the need
for field measurements in two thirds of the localities in the study. It can be affirmed that
the Romanian practice has similarities with the principle of using aerial images rather than
field surveys.

The managers in the Romanian companies studied are reluctant to renounce the use
of extensive field measurements. The owners of the companies are trained and certified
land surveyors, making them prone to preferring more classical methods of data gathering.
The extensive use of field measurements is expensive and time consuming. On the other
hand, a fit for purpose approach would increase the speed of registration by using field
measurements where is necessary and extensive aerial images. However, it must be taken
into account that the precision requirements for the Romanian land registration system are
high. Moreover, other stakeholders involved, e.g., mayors, OCPI employees, and citizens,
trust classical land surveying methods.

3.3. Accuracy Linked to Purpose Rather Than Technical Standards

The required precision set by the technical specifications for boundary determination
is “according to the precision of the cadastral plan scale 1:5000 for extra-urban areas and
1:2000 for intra-urban areas” [12,13]. Expressed in measurement units, it translates into 1 m
for extra-urban areas and 40 cm for intra-urban areas. On the other hand, besides spatial
data there is textual data. This consists of data that are introduced in the database from
property titles, identification papers, and other documents.

The verification process is done by OCPI, and the rules are stated in the technical
specifications. There is a quantitative verification and, after that, there is the qualitative
verification. There are no previsions regrading what accuracy means for textual data. It
can be affirmed that error can mean any type of inaccuracy. Therefore, textual data have to
be 100% accurate. The technical specifications state that if more than 20% of the parcels
verified contain errors, than the delivery must be resubmitted [13].

A sample of errors taken from rejection papers of 11 localities was analyzed in order
to determine what type of inaccuracies have the most occurrences.

The sample of errors taken from the rejection papers (Table 7) show that the highest
number of errors are caused by inaccuracies in the textual data, over 87%. These data
are usually taken from different sources, ownership titles, ID, or other documents and
introduced by operators into the data base. The localities analyzed show that there are fewer
occurrences for errors concerning spatial data accuracy, i.e., 12.1%. So, where accuracy has
to be 100%, and any small detail that is not right may be considered an error, the number of
errors becomes very high. On the other hand, the prevalence of geometric errors is far less.
When there is margin for error, the number of inaccuracies is far less than in the case of
textual data where there is no margin for error.
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Table 7. Localities in which number of errors were counted from the rejection papers.

No. Locality
Geometric
Accuracy

Errors

Percentage
of Total
Errors

Textual
Data

Accuracy
Errors

Percentage
of Total
Errors

Total
Errors

1 Vultureni 191 10.3 1662 89.7 1853

2 Ciugud 70 4.6 1453 95.4 1523

3 Lelese 34 9.5 323 90.5 357

4 Ghelari 34 10.7 283 89.3 317

5 Cerbal 12 4.9 233 95.1 245

6 Saschiz 38 16.1 198 83.9 236

7 Madaras 54 52.9 48 47.1 102

8 Moara 15 16 79 84 94

9 Batar 54 63.6 31 36.4 85

10 Izvoru 18 25.3 53 74.7 71

11 Matca 11 36.6 19 63.4 30

Total 531 12.1 4382 87.9 4913

Concerning spatial data, the panel selected for this study was required to state their opinion
about the accuracy requirements in the technical specifications. Out of the six managers ques-
tioned, four are of the opinion that the requirements for spatial data accuracy are appropriate,
while two of them consider that the requirements for accuracy are too high (Table 8).

Table 8. Requirements of accuracy for geometric data. Requirements of accuracy for textual data.
Ease of modification of the data registered through systematic land registration.

Question Predefined Answer 1 Predefined Answer 2 Predefined Answer 3

Which of the following
affirmations reflect your

opinion in regards to spatial
data accuracy?

The requirements for spatial
data accuracy are too low, the

system has to have higher
accuracy, spatial boundaries
have to be determined with

high precision

The requirements for spatial
data accuracy are appropriate

at this moment, spatial
boundaries are determined

with enough precision

The requirements for spatial
data accuracy are too high, the
system doesn’t have to have

high accuracy, registration has
to be fast. Accuracy has to be

improved incrementally,

0 4 2

Which of the following
affirmations reflect your

opinion in regards to textual
data accuracy?

The requirements for textual
data accuracy are too low, the

system has to have higher
accuracy, textual data has to

be reliable

The requirements for textual
data accuracy are appropriate

at this moment

The requirements for textual
data accuracy are too high, the
system doesn’t have to have

high accuracy, registration has
to be fast. Accuracy of textual

data has to be improved
incrementally

0 4 2

With which one of the
following statements do

you agree?

Properties registered through
means of systematic

registration can be easily
modified

Properties registered through
means of systematic

registration can be modified

Properties registered through
means of systematic

registration are very hard to
modify. There are no clear and

simple procedures for
maintaining the system

0 1 5



Land 2022, 11, 1502 17 of 24

The same answers were registered for the accuracy of textual data with four people
stating that the accuracy requirements are appropriate and two being of the opinion that
the accuracy is too high (Table 8).

The fit for purpose concept proposes a flexible approach to accuracy, with different
requirements depending on the purpose of the project. The technical specifications provide
for different accuracies in regard to geometric accuracy for spatial data in intra-urban and
extra-urban areas. On the other hand, accuracy for textual data has to be 100%, therefore it
is not differentiated by anything. However, in practice, the panel considered for this study
sees the requirements as appropriate for the purpose of the project.

There seems to be a contradiction between the high number of errors, especially
for textual data, and the opinion of the managers that the requirements for accuracy is
appropriate at this moment. However, it must be noted that data gathering for land
registration projects in Romania is done by certified land surveyors. To become certified,
one of the conditions is to have a training in land surveying. The managers interviewed
here have their training in land surveying, making them more inclined to accept high
standards of accuracy.

The high standards for accuracy are one of the most common causes for bottlenecks
in the Romanian land registration system. High accuracy in spatial and textual data leads
to high rates of mistakes. Correcting these mistakes takes time and the whole process is
delayed. An approach that is flexible in terms of accuracy, will lead to a smaller number
of errors, decreasing the rate of work rejection. A fit for purpose approach will speed up
the process significantly. However, other stakeholders, e.g., OCPI employees, mayors, or
citizens, may be reluctant to an approach that allows flexible standards for accuracy.

3.4. Incremental Improvement

The technical specification for systematic registration works does not specify anything
about what happens after the completion of the works in a locality. However, in the
contracts for each locality, it is a period of one year in which eventual complaints by the
citizens have to be resolved. There is no dedicated procedure for modifying or correcting
the parcels registered through The National Program of Systematic Land Registration. To
modify and improve the accuracy of spatial and textual data of the parcels registered, the
rules of the sporadic registration apply.

The same panel of six top managers in companies that conducted systematic registra-
tion projects was used to find out if the parcels registered can be incrementally improved
with ease. None of them is of the opinion that the parcels can be easily modified, while five
are of the opinion that the parcels are very hard to modify and that the procedures to do
that are complicated and unclear (Table 8).

The fit for purpose approach states that once the system is in place, it has to be kept
up to date and improved over time, incrementally. The Romanian land registration system
allows for incremental improvements. However, there are no guidelines on how these
improvements should take place. There is no specially designed procedure. The procedures
that apply are those belonging to sporadic registration, which are not clear and simple. It
may be affirmed that the principle of incremental improvement exists, although it is very
difficult to apply.

4. Discussion
4.1. Main Findings

For the principle of using visible (physical) boundaries rather than fixed boundaries,
this research shows that in The Romanian National Program of Systematic Land Registra-
tion much more emphasis is put on parcel surfaces than on visible boundaries. However,
there is an instance in which visible boundaries can be used, but they also have to be fixed.
The Romanian National Program of Systematic Land Registration practice is not consistent
with the principle of the spatial framework of the fit for purpose approach of using visible
(physical) boundaries rather than fixed boundaries (Table 9).
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Table 9. Consistency of Romanian practice with the fit for purpose principles for the spatial framework.

Spatial framework

Principle Status

Principle visible (physical)
boundaries rather than fixed

boundaries

Not consistent with the
principle

Aerial imagery rather than
field surveys

It is similar in the sense that
the process is participative. It

has some similarities in
regards to use of aerial images

Accuracy linked to purpose
rather than technical

standards

It has some similarities in
regards to accuracy of

geometric data, but it is not
consistent in regards to textual

data

Incremental improvement Not consistent with the
principle

For the principle of the use of aerial images on a large scale rather than field surveys, this
research found that in The Romanian National Program of Systematic Land Registration aerial
images are used on a large scale. On the other hand, they do not replace field measurements,
but mostly complement them. Most of the localities analyzed in this paper benefited from
aerial images collected by classic means instead of modern inexpensive technologies.

In regards to the participative nature of the process, the Technical Specifications for The
Romanian National Program of Systematic Land Registration require a participative approach.
The people must participate in the identification of boundaries, have to deliver ownership
documents, have to verify the work and have the possibility to issue complaints if they do
not agree with any of the aspects that are registered. The process is fully participative. The
Romanian practice shows that there are similarities with the spatial framework of the fit for
purpose principle of using aerial images rather than field surveys (Table 9).

For the principle of accuracy linked to purpose for the localities analyzed in this
research, most of the accuracy errors come from textual data. On the other hand, the
answers of the panel considered for this study show that requirements for textual and
geometric data are appropriate for the purpose of the project. While there are different
accuracy requirements for geometric data, the textual data have to be 100% accurate. The
Romanian practice of The Romanian National Program of Systematic Land Registration has
similarities with the spatial framework of the fit for purpose principle of accuracy linked
to purpose rather than technical standards for spatial accuracy, but it is in contradiction
concerning textual accuracy (Table 9).

For the principle of incremental improvement, in The Romanian National Program
of Systematic Land Registration, there is a period of maintenance written in the contract
for every project. However, this is almost impossible as there are no previsions on how
the update and modification of the data should be performed. The ways in which these
procedures are set is not consistent with the prevision of the fit for purpose principle of
incremental improvement (Table 9).

4.2. Similarities with Other Studies

Similar findings can be found in studies that have analyzed the realities of certain
countries against the fit for purpose approach. Significant delays have been encountered
in Mozambique, where the registration of five million parcels is not going as planned.
Here, too, the legislation contains previsions similar with the fit for purpose approach:
appropriate requirements for spatial accuracy or participatory approach. However, as in
Romania, there are no methodologies for updating the system [62].

In analyzing the situation of similar programs in Ghana and Kenya, [107] show that
all the principles of the fit for purpose spatial framework are valid. On the other hand, in
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Namibia, the principle of physical boundaries is not used, while in Ecuador the principles
regarding boundaries, aerial images and accuracy have a low conformity with the fit for
purpose concept [26]. These studies use scores from “low conformity to high conformity” in
Ecuador and from “adopted, moderately adopted or not adopted” for Ghana, Kenya, and
Namibia. However, the use of scales was not considered appropriate for this study. While
scales can provide a general picture of a phenomena, they cannot comprise the nuances
and particularities of each principle or situation.

4.3. Implication and Explanation of the Study

There is a lack of knowledge that policy makers in the Romanian land administration
system have in regards to the fit for purpose land administration concept. There is no
literature that links the fit for purpose concept with the Romanian land registration national
program. This needs to be changed. The present research puts into discussion the current
practices of The Romanian National Program of Systematic Land Registration by looking at
them from the perspective of the fit for purpose principles of the spatial framework. These
findings can serve the current Romanian policy makers to:

• Familiarize themselves with the theoretical background of the fit for purpose land
administration principles regarding the spatial framework;

• Acknowledge the differences between the practices of The Romanian National Pro-
gram of Systematic Land Registration and the fit for purpose approach regarding the
spatial framework;

• Analyze if the fit for purpose approach can be useful in speeding up land registration
in The Romanian National Program of Systematic Land Registration;

• To take action for implementing an approach to The Romanian National Program of
Systematic Land Registration that is flexible, concentrated on purpose and can speed
up the process of registration.

The findings of this research will complement the existing literature regarding the
evaluation of different programs of land registration. Similarities with the practices of
The Romanian National Program of Systematic Land Registration can be found in other
countries in which such programs are implemented and the lessons learned here can
constitute basis for future research.

4.4. Strengths and Limitations

This study uses mixed methods to analyze the data. The advantage of this approach is
that it can work both with quantitative and qualitative sets of data. The component of this
study that uses quantitative data has the advantage that it has high reliability, while the
component of this study that uses qualitative data has high validity.

This study has its limitations besides the ones that are common to the research paradigms
approached. The samples used for quantitative analysis of the data regarding the principle of
aerial images rather than field surveys can be improved for further research. Findings from
the quantitative analysis apply only to the cases specified in this research. They represent the
opinions of the managers that participated in the survey and cannot be generalized.

5. Conclusions, Recommendations and Future Research

The Romanian National Program of Systematic Land Registration was not conceived
as a fit for purpose approach. However, a move towards such a system seems necessary in
order to speed up the registration process. High standards of accuracy without flexibility,
the use of field measurements on a large scale, or lack of provisions for improvement and
updating the system are bottlenecks that delay the process of land registration significantly.
The spatial framework has to be redesigned, in order to be more flexible, focused on
purpose and easy to improve.

One of the possibilities for The Romanian National Program of Systematic Land
Registration to gain some speed would be to adopt some of the principles of the fit for
purpose approach. A number of recommendations that are in the spirit of the fit for
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purpose approach can be analyzed, in order to improve the current way of systematic land
registration in Romania:

1. Registering the land earlier in the process. The parcels should be registered as soon
as possible, through a participative process, without verifications by OCPI. After the
data gathering and processing, the documents should enter directly into the stage
of public display. The period of the verification of work by OCPI can be simultane-
ous with that of public display. With input from both OCPI and owners at the same
time, the company that executed the work can correct all the parcels. In this way,
2–6 months, the period in which the OCPI is verifying the work according to the current
regulations and the private companies are correcting it, can be cut from the process.

2. Flexible requirements for accuracy. There are no clear definitions regarding what an
inaccuracy means. Parcels can be rejected for a letter spelled wrong or for failure to
register an owner. Small or big, every error is quantified and adds up to the number,
causing rejections and time spent on correcting the errors. The process should be
flexible, and the registration should not be stopped because of errors. In human
activity, errors are produced all the time. One possibility is to divide the errors in
accordance to their importance to the project. The errors that have an immediate effect
on ownership, e.g., failure to register a parcel, should be corrected immediately. Small
errors, e.g., a name spelled wrong or geometric errors, should be treated differently
and corrected during or after the process. A warranty period of 2–3 years can be
introduced for these small errors to be corrected.

3. Flexibility on technical standards. Many stakeholders in the land registration projects
are reluctant to give up on rigid technical requirements. OCPI employees, mayors,
Certified surveyors, even citizens are suspicious of new land surveying methods.
Numerous references to classical land measurement methods are done in the rules
of regulations of The Romanian National Program of Systematic Land Registration.
These technical standards impede creativity and the use of new technologies. The
rules and regulations should be revised. They should only specify what the end result
should be, not the technical methods to be used.

4. Regulations for incrementally improvement of the system. The mistakes that are find
after the completion of the works are very hard to correct. New regulations that can
allow the easy modification of the works must be implemented. A fit for purpose
approach that recommends the incrementally improvement of parcels in time will
give assurance to the owners and cadastral offices employees. If the system is easy to
modify, the employees will be more inclined not to take any trivial inaccuracy into
consideration and will feel more comfortable in approving the work. The regulations
have to provide for administrative measures, not to agglomerate the courts with trials
for trivial mistakes. Moreover, the modifications must be made as such so as not to
create discomfort to the owners.

Further analysis is needed in order to complement the findings of this study. The spatial
component of The Romanian National Program of Systematic Land Registration represents
only one aspect of the project. To be able to have a more complete overview of the subject,
future analysis has to concentrate on the legal and institutional aspects of the project.
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Appendix A

Table A1. Example of the coding procedure.

Locality Error Code

Saschiz
“A parcel that contains
construction must be in the
intra-urban area”

Textual data

Izvoru “Topology error” Geometric

Moara “Wrong deed number” Textual data

Matca “Wrong plot number” Textual data

Cerbal “Wrong identification with the
Austrian landbook” Textual data

Ghelari
“Surface differences between
property title and what is
being registered”

Geometric
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