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Executive summary

This capstone project addresses the issue of the acceleration of cadastre
renovation in Kosovo. The cadastre of a country is its register of property titles and is
usually managed by government agencies1. The Cadastre in Kosovo is managed by
the Kosovo Cadastral Agency (KCA), which is the highest authority for cadastre in
the Republic of Kosovo. Cadastre renovation in Kosovo has started since 2003, with
the pilot project in cadastral zone (CZ) Dobrashec in Gllogovc municipality. In that
time, this pilot project was declared successful. After this pilot there has been
another pilot project in three CZ. These CZ are Brekoc in Gjakova, Livoq I poshtem
in Gjilani and Sofalia in Prishtina. Since 2003 until now, renovation is finished in 42
CZ, and actually in 2012 there are 22 CZ in process. After completion of these 22 CZ
at the end of 2012, renovation will be finished in 64 CZ. Considering that 1238 CZ
have yet not been renovated, according to the current rate of this process, we can
conclude that if we renovated 22 CZ every year, renovation process will take 56
years. This shows that the process of renovation is going very slowly.
This project has considered three approaches for renovation of Kosovo’s
cadastral database. The three scenarios cover different time periods.
1. Scenario 1, five year period
2. Scenario 2, ten year period and
3. Scenario 3, twenty year period
The five year scenario would be the most desirable period for accomplishment
of the cadastre renovation project. This period would be the ideal time for the project
and would help to accelerate a range of other processes in other projects within
Kosovo institutions such as taxation policy, agricultural projects, urban planning,
investments, different transactions etc. On the other side this period of time for the
cadastre renovation project will have possible risks from natural forces, which can
delay the aerial survey in the first year of the project and this way can delay and
endanger whole project.
The ten year scenario is the most appropriate period of time for the
accomplishment of the project. Firstly it is not too long period. Secondly, eventually
risk from nature forces and delay of aerial survey in the first year of project, this
1

Reviewed online at http://www.icsm.gov.au
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process can be executed in second year and by the redesign of the yearly jobs the
project can be finished in the planned time.
The twenty year scenario enables more convenience for the project
accomplishment than five and ten year project scenarios, but it is too long period.
Figure 1 Financial impact for each one scenario (Million Euros)
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The financial impacts of three scenarios do not vary substantially (Figure 1).
There are however significant increases in the capital cost when the time period is
extended. The cost of the twenty year time period scenario is €10.08 million. The ten
year period of time scenario cost is €7.9million, whereas five year period scenario
cost is €7.5 million.
The three scenarios require engagement of a considerable workforce. The
number of full time employees needed for each period of time is summarized in the
figure 2.
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Figure 2 Full time employees
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The most important recommendation is to reduce the total cost of the project. It is
beneficial in all ways to insure that the renovation process takes place as quickly as
possible. It is in interest of Kosovo and its citizens to get it done in ten years.
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CHAPTER 1
1. International Practice

1.1 Land issues in post-conflict countries

Land and its resources have been the basis of wealth for most societies since
the beginning of civilization2. Many times during the history there have occurred
conflicts where land issues were very often a basis for conflict3. During the wars that
have occurred around the world, they have caused and are causing huge damages
to people and material damages. Only damages in people are unrecoverable. After
the conflicts, order must be restored to create better prospects for the people’s
future. A substantial part of the restoration consists of the introduction of secure land
tenure, mechanisms of resolution of land conflicts, land allocation, restitution,
transparent land markets, and land use planning and land taxation4.
Wars cause widespread destruction. In Afghanistan for example wars for
more than three decades have caused destruction of many archives and loss of
many cadastral records. But in one way or another repair has to be done5. Cadastral
data that remained damaged and scattered everywhere has to collect, systemize
and renovate.

1.2 Land issues in countries after natural disasters

Many countries from time to time suffer from various natural disasters such as
floods and earthquakes. These disasters cause casualties both in capital goods but
also in the general documentation. In these cases it is necessary for the recovery of
the consequences of such destruction. However cadastral registers should be
renovated. Such an example of natural disaster was the earthquake and tsunami in
Northern Sumatra which had a severe impact on the province of Nanggroe Aceh

2

Williamson. I. P. (1997). The justification of cadastral systems in developing countries, It is available
online at http://repository.unimelb.edu.au/
3
Land Administration in Post-Conflict Areas Paul van der Molen and Christiaan Lemmen reviewed
online at www.itc.nl/library/Papers_2004/n.../vandermolen_land.pdf
4
J. David Stanfield, “Reconstruction of Land Administration in Post Conflict Conditions”
Symposium on Innovative Technology for Land Administration, Madison, Wisconsin, USA June, 2005
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Darussalam6. This natural disaster has caused lost of approximately 300 000
parcels and land records. As usually happens in cases of lost parcels boundary there
went out of trouble in the redefinition of those borders.
Figure 1.1 Floods in Sumatra

The need for the immediate reconstruction appeared in order to contribute to the
faster revitalization and overall reconstruction of the affected area by the disaster.
The earthquake in Haiti has caused the death of many people and mass destruction
of a large number of buildings. There were thousands of cadastre documents
destroyed or remained under the rubble7. Cadastre was already quite undeveloped
in Haiti, but the earthquake prompted the international community to take steps to
modernize this field of vital importance for economic development of the country.

6

Cadastral Reconstruction in Aceh: A Newborn Concept of Adjudication, Tony S. Haroen, Chairul B.
Achmad and Wenny Rusmawar, National Land Agency / Badan Pertanahan Nasional, Indonesia, 6
Reviewed online at http://www.fig.net/
7
Need for a cadastre in Haiti, presentation, Reviewed online on http://www.fig.net
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Figure 1.2 Earthquake disaster in Haiti in 20108

The earthquake that hit Shkupi in the 1963 was so strong that it killed 1070
people and destroyed many residential buildings. More than 100,000 people were
made homeless immediately as three-quarters of the city's buildings were damaged
or destroyed9.
Figure 1.3 Hundreds were believed to be trapped beneath the rubble8

After this huge disaster, there were undertaken actions for rebuilding the city.
There was built almost entirely a new city in the ruins of the old city. The
reconstruction certainly has influenced the change of cadastral maps. There have
8
9

Reviewed online on http://www.boston.com/
Reviewed online on http://news.bbc.co.uk/onthisday/hi/dates/stories/july/26/
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been made preparation of a new urban plan for the city of Shkupi, which after
approval of the relevant authorities, is also incorporated in the cadastral maps.

1.3 Kosovo in post conflict period

Like in every other country emerged from war, Kosovo has suffered damages
in every aspect. The cadastre sector in Kosovo emerged from the war with
considerable damages. Here appeared the need to repair these damages in the
cadastre sector. After the end of the war, when people returned to normality then
they faced the dilemma of searching for documents that remained through the ruins
or to enter work for creation of entirely new data. Despite the massive destruction of
everything by Serbs in the Kosovo war, and taking away a complete maintained
cadastral data of whole Kosovo, there were still remained no updated cadastral
plans in MCO-s and in central cadastre archive. These remaining cadastral maps
served as a base for starting and establishing the cadastre in Kosovo.

14

CHAPTER 2
2. Existing status of KCA

2.1 Kosovo Cadastre Support Program

Kosovo cadastre, after 1999, appeared without the central cadastre authority.
KCA as a central authority for cadastre and geodesy was therefore established in the
year 2000 by the United Nations Mission in Kosovo (UNMIK), Regulation 2000/14. In
1999 UN-HABITAT were tasked by UNMIK to provide support in restoring the
cadastre in Kosovo10, together with the governments of Switzerland, Sweden and
Norway. They have supported reconstruction of KCA from its beginning through
Kosovo Cadastre Support Program I (KCSP) 2000-2003. The main objective of the
KCSP was the development and management of cadastral and land registration in
Kosovo at a central level11.
Switzerland, during KCSP I, have supported KCA primarily on compilation and
processing of geo-data12. During this phase was implemented the first pilot project
on cadastre renovation in CZ Dobrashevc in Gllogovc municipality. The main issue
Figure 2.1 Prishtina cadastre map in scale 1:500

10

Reviewed online at http://www.unhabitat.org
Reviewed online at http://www.fig.net/pub/fig2012/papers/ts09l/TS09L_schmidt_meha_6006.pdf
12
Reviewed online at http://www.swiss-cooperation.admin.ch/kosovo
11
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of the pilot project was to take outcomes and provide recommendations for the next
large scale Cadastre Reconstruction13.Sweden was concerned with property rights
issues, whereas Norway was concerned with the part of the legal issues. Newly
established cadastral institutions in central and local level lacked the trained staff
and necessary equipment. In this direction, Switzerland in KSCP I has equipped and
trained KCA staff and MCO-s. Cadastre has been started with data that were found
in Cadastre offices in municipalities14. During the KCSP I were scanned and digitized
10 000 cadastre maps (Figure 2.1). After digitizing the raster maps there was carried
the project of transformation and vectorization of the whole cadastre plans for
Kosovo. As a result there is the vectorized cadastre graphical database.
Figure 2.2 Prishtina cadastre map with orthophoto

The second phase of KSCP was supported jointly by the governments of
Switzerland, Norway, Sweden and World Bank. During KCSP II was developed the
second pilot project for cadastre renovation in CZ Brekoc in Gjakova, Livoq i eperm
in Gjilan and Sofali in Prishtina.

13

14

Reviewed online at www.fig.net/pub/costarica_1/papers/ts10/ts10_04_meha
Kosovo Cadastral Agency, Cadastral Surveying in Kosovo, Prishtina, ADEA,2005.

16

2.2 State of graphic data

State of graphical records until today has remained mostly non-updated. In
last ten years have occurred many changes inside parcel boundaries especially in
extensive settlements areas. There also have been many property transactions.
Therefore, owners need to regulate the status for their properties. At that time it was
seen as a very important the possibility to digitize graphical cadastre database.
Vectorization was carried out in 2003 by an international company outside Kosovo.
Vectorization was the subject of quality controls in KCA during the project. The
quality control experts were ordered to control every tenth plot in each vectorized
CZ. After the quality control had finished and terminated the project, there have been
shown that the quality control was not sufficient (Figure 2.3) .
Figure 2.3 Sample of unchecked defect in vectorization

During subsequent labor has been encountered many defects in vectorization
that were left unchecked in the project. It is evident that these defects that were
found have been improved in graphic database, but only from case to case. During
the next renovation process, the whole graphical cadastral database should be
included in a quality control process in order to improve these defects that have
17

occurred in the past project. Gaps in CZ Prishtina show errors in vectorization and
insufficient quality control (Figure 2.4).
Figure 2.4 None vectorized parcels in CZ Prishtina

2.3 KCA organizational structure

KCA is structured under the Ministry of Environment and Spatial Planning
(MESP) since 2009. KCA deals with the development of legal infrastructure in the
field of cadastre in Kosovo, cadastre renovation, and improvement of cadastre
sector.

18

Figure 2.5 Organization chart of KCA

2.4 Actual projects in KCA

The KCA is engaged in fulfillment of projects that are foreseen by the
business plan. Real Estate Cadastre and Registration Project (RECAP) is a project
financed by the WB with $12.25 million and from the Government of Kosovo with
$1.61 million. Total amount of this project is 13.86 million US Dollars. This Project
will support MCO-s on carrying out systematic registration in the KCLIS, financing
the establishment and maintenance of a Continuous Operating Reference Network
(CORN), supporting institutional reform by upgrading the legal and normative
framework and promoting greater financial self sufficiency for the KCA, and training
for KCA and MCO-s managers and staff, the project coordination office, private
surveyors, and other key stakeholders in management, planning, legal, technical,
and administrative subjects15. The closing date of the project is on 31 July 2015.
Financed by the RECAP are inaugurated the reengineered cadastral offices in Lipjan
and Mitrovica. These projects include also the inventory and the IT technology. KCA

15

Available online at http://siteresources.worldbank.org/INTKOSOVO/Resources/RECAP_Project_Brief.pdf
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sends its managers in many international seminars and official visits in international
institutions in order to be in most recent developments in the field of cadastre.
In 2012 the process of renovation is being implemented in five municipalities. There
are in process of renovation 22 CZ, which are expected to be finished at the end of
2012.
On the 31of August 2012 was signed the contract for implementation of the
project “National Geoportal” of Kosovo. The project is financed by the Norwegian
authority for cadastre and cartography the "Statens Kartverk". KCA also gives
importance to management capacity building within the agency. Related to this there
was held a training on project management. In March 2012 in MCO Prishtina, with
solemnity was launched the new system for property registration in Kosovo, the
KCLIS16.
The Address Register Information System (ARIS), a Kosovo-wide electronic
address register including address maps17 is in its implementing phase. The project
is financed by the EU funded project ‘Support to the Civil Registration Agency and
Unified Address System’. Address register is expected to be fully functioning by the
beginning of 2013.
Mapping project for production of maps in scale 1:25000 for all territory of
Kosovo (10908 km2) will be supported by the Japanese government through the
Japan International Cooperation Agency (JICA). These maps will be beneficial for
Kosovo citizens and will be used for better spatial planning, better management
during emergency situations, better protection of the environment, research of
natural resources18, etc. Kosovo Positioning Service (KOPOS) was established in
2012 and is in its testing phase. It is comprised from seven stations, which are
distributed in seven municipalities of Kosovo. Stations are connected to a computer
center which is headquartered in Prishtina, in KCA.

16

www.rks-kca.org
Reviewed online at http://www.kca-ks.org/english/news/fs_news.html
18
Reviewed online at http://www.kca-ks.org/english/news/fs_news.html
17
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Figure 2.6 Kosovo Positioning System (KOPOS)19

2.5 Actual trend of renovation

There have been predicted on average that each year update of 35 cadastral
zones20. If the process of renovation would include 35 CZ from every year, the
process will last exactly 37 years, which is too long. Updating process has been
started with pilot project in 2003, in cadastral zone Dobrashec in Gllogovc
municipality. Given that in Kosovo are 1302 cadastral zones and so far updating has
been finished in 41 cadastral zones, 1260 cadastral zones remain still none updated.
Annual budget of KCA for 2012 is around € 750.000 and for cadastre renovation is
foreseen around 300,000€. In 2012 will be renovated 22 cadastral zones. Actual
19
20

KCA
Business Plan for KCA and cadastral sector in Kosovo, KCA 2008

21

trend indicate that finishing the renovation of all cadastral zones in Kosovo will take
about 56 years. Intent of this capstone is to show possibilities to shorten up to 10
years the process of updating of cadastral database.
Cadastral databases must be kept up-to-date otherwise there is little
justification for their establishment21. Updating cadastral database is a process that
takes time and requires professional approach. Contemporary cadastral trends
impose that the aim of future Digital Cadastre of Kosovo to be in step with these
trends.

21

Reviewed online at http://www.csdila.unimelb.edu.au
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Chapter 3
3. Training design
3.1 Training program
Table 3.1 People for training

Year

Number of employees for training

5 Year

62

10 Year

26

20 Year

16

Considering that such a huge project requires effort and commitment of all
engaged people during all the stages of the project of renovation, in particular when
there are hired new people and inexperienced enough to deal with the renovation
process. In this case is necessary to design training for new hires in order to be able
to perform the tasks during the project of renovation. Training is a planned effort by a
company to facilitate employees’ learning of job related competencies22.
Training will be in:
Geomedia and GeosPro – for GIS experts
IPRR/KCLIS

- for cadastre experts

Field parcel decoding For GIS and cadastre experts

3.2 The goal of training

The goal of this training is to train the new employees for the renovation of
cadastral database project in using the software’s as Geomedia Professional and
GeosPro for the new hires cadastre GIS experts and the other group of cadastre
experts for the software as is Immovable Property Rights Register, (IPRR), KCLIS.
The other aim of this training, except primary target to learn software
Geomedia and GeosPro is also to gain knowledge about their work and interaction
between them and to enhance the performance when they start working in the
cadastre renovation project. First of all there will be used classroom training with
instructors or so-called face to face training fig 123.

22
23

Raymond A. Noe, Employee Training Development, 5th edition, McGraw-Hill/Irwin, New York, 2010
Reviewed online at http://unlockit.com
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Figure 3.1 Employee training by scenario
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3.3 Methods of training

Most appropriate methods for software learning are:
1. Method by showing
2. Method step by step
3. Method by doing

3.3.1 Method by showing

For software training the most appropriate method to be used firstly is the
method by showing. This method enables to the trainees first to have an overview of
the topic content, because the trainees don’t have enough knowledge about the new
software.

3.2.2 Step by step method

After showing method, step by step method would be very helpful in this
case, because the trainees will follow up the working procedures one by one, and
when they go over the certain content for the second time they will have it more
clearly.

24

3.2.3 Method by doing

After the trainees pass through the certain topic content in step by step
method, there will be used method by doing. This method will be used everyday in
second part of the training from 1 P.M. to 3 P.M. The training method by doing
enables to the trainees to remember the procedures that they should follow to
achieve to desired result with the certain feature of software.
There will be the simulation of the field work for all kinds of work that will be
performed in the project of renovation as are:
•

Field parcel decoding and data collecting

•

Updating of graphical database

•

Updating of textual database

When starts the parcel decoding in five CZ, than the trainees will have chance to
use knowledge by doing gained in the training.

3.4 The length of the training

The length of the training will be ten days for Geomedia Professional and
Geos Pro and 10 days for cadastre experts in IPRR/KCLIS. The training will be
organized in the training room of KCA. The group of trainees will be assigned
depending on which period of time the project will be determined. In the training
room will be 20 computers and the trainees will work in groups of two. Group’s
everyday will work in different composition in order to create a better relation and
interaction and also a pleasant environment for training participants in order to feel
closer to each other. Afternoon sessions of training will be practiced on morning
topics, where the participants will have possibility to work independently and to
reinforce the knowledge received in the morning sessions. In afternoon sessions
participants will have case study. This will be very good possibility for all participants
to enrich their experiences with professional issues that they will face in their daily
work. There will be trainers to help them not only in training topics but also in case
studies when it is necessary.

25

3.5 Objectives of the training

Teaching to use the software Geomedia Professional and GeosPro, IPRR and
KCLIS software is an opportunity that enables to the candidates to be more efficient
in the project of renovation. Training objectives are one of the most important parts
of training program. Objectives are to teach the first group of trainees to use this
software in addition to be able to handle Geomedia and GeosPro software also to be
able to update graphical database and the second group for the software IPRR and
KCLIS to be able to register textual data in cadastral database.
Main objectives are:
•

Offering a good performance during the project stage

•

Facilitate performing daily duties and thus facilitate the organization change

•

Individuals will demonstrate accuracy in their work

•

System thinking

Trainers will be KCA experts for GIS and cadastre. Classroom space and
audiovisual equipment as well as computers and other needed resources will be
available from KCA.
There won’t be indirect costs, development costs for software or overhead costs.
Trainees won’t be compensated for participating in the training. This is foreseen
training for enhancing their professional capacities.

26

CHAPTER 4
4. The five year project scenario
4.1 Five year challenge

Kosovo Cadastre database renovation is very important and quite huge
project. It is important because it opens the perspective for further economic
development, and brings real field situation of the plots in with cadastral maps.
Period of 5 years for such a huge project is very ambitious. It is ambitious for the
reason that for 5 years there will be solved a very important issue for society and
citizens.
Figure 4.1 Priority CZ for renovation24

24

KCA

27

This project gives impetus to economic development of Kosovo and enables
to the owners of the land to have the possibility to use the land for their well-being
and a better prospect in the future. As a short period of time for accomplishment of
such a huge project, it requires the engagement of a large number of human and
capital capacities. Human capacities must be trained and also experienced
professionals from the field of cadastre.

4.2 Project Phases

This five year project will be developed in two phases:
1. First phase of the project will be one year. During this phase will be
accomplished:
•

aerial photogrammetric survey,

•

LiDAR scanning survey of 22 dense inhabited areas

•

Training of new employees

•

Renovation of 5 CZ.

The CZ that will be considered to be updated in the first year of the project are:
Obiliq in Obiliq municipality, Vinarc i poshtem in the municipality of Mitrovica,
Raushiq in municipality of Peja, Zhur in Prizren and cadastral zone Shtime as a
municipality centre. These five selected areas will represent diverse physical
variations of cadastral zones from around the country. Renovated cadastral data in
these cadastral zones will be good examples for further renovation of cadastre
parcels in other CZ of Kosovo. Each of renovation process of these CZ will represent
unique example for other similar cadastral zones in Kosovo.
2. Second phase will last 4 years and during this period of time will be
accomplished:
•

Renovation of 1227 CZ, approximately 306 CZ each year. It means that
during 12 months should be renovated approximately 26 CZ each month.

4.3 Ways of carrying out the project

In order that renovation to be completed successfully the work can be done in two
ways:
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1. Internally
2. Externally

4.3.1 Internal way of the project

The project will be developed under the supervision of KCA experts. There
should be employed a sufficient number of people prepared with knowledge and
expertise on cadastre. These new employees would be under contract for the time
until the project finishes. With a decent monthly payment this work can be made
attractive for private licensed surveyors. Their experience will be welcomed, because
it would not be necessary for initial trainings. Hiring of these people would become
under extraordinary procedure.

4.3.1.1 Benefits from internal way

Internal way of carrying out the project, by employing of a sufficient number of
people with the contract, we think that it would be better and cheaper. From the
investments in this project will benefit land owners, the other stakeholders and the
direct employees in this project will have double benefits. In one way they will have
professional benefits and on the other side they will improve the life of their families
by earning incomes from this project. The other benefit of the project overall is that
by employing the domestic experts invested money will remain inside Kosovo and
will be spent here what will contribute to domestic economy.

4.3.2 External possibilities

The other possible way of finishing the project is that KCA would supervise a
project whereas the works would be executed by another external economic entity,
chosen according to the procurement procedures. In the huge projects like this
always competition is opened, and always is possible that there will compete
international companies which have a huge experience in a projects for land
management and cadastre all around the world.

Performing work through a

competitive tender would have meant only completion of the project and the work will
be able to acquire companies from abroad, because the domestic companies
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comparing with those international can not be competitive because of lack of
international experience.

4.4 Problem statement

Fast Development and large market demand for new divisions of parcels in
the field, has led to the situation that older parcels in the cadastral maps remain as
they were in 1999, not updated or not subdivided.
Figure 4.2 View of non updated parcels in CZ Shtime

A subdivision is a tract of land divided into lots and blocks for the purpose of resale,
for residential or agricultural purposes. This occurs very often, particularly in rapidly
developing areas25. As it can be seen in figure 4.2 within a same parcel are many
buildings residential and business buildings without defined boundary between them.
This indicates that in a certain period of time in a parcel have been a lot of changes
and that each new parcel has a new owner, but these changes are not transferred to
cadastral plans. This determines to be made measurements of these plots in the

25

Joon Heo, Jeong Hyun Kim, and Seoungpil Kang, Temporal Land Information System (TLIS) for
Dynamically Changing Cadastral Data reviewed online at
http://rd.springer.com/chapter/10.1007/11751588_113
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field in addition to update these plots and enter them in graphic and textual
database.
Figure 4.3 First Order Network (Municipalities)

Steps that will be undertaken to solve the problem are of significant
importance. First of all will be analyzed cadastral specifications of CZ. The other
thing is collecting the existing data for related cadastral zones. Starting from
cadastral raster maps, digitized vector format of cadastral zone, non updated
manuals of parcels from MCO-s and points of First and Second Order Network,
figure 4.3 and Figure 4.4.
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Figure 4.4 Second Order Network of Geodetic points

Updating of the cadastral database will produce more accurate data than
those actually are in cadastral databases. Updating process will accelerate economic
development and will be useful for many projects in many areas of life, as are
various statistics, projects in agriculture, projects in spatial planning, taxation etc. By
this project owners will benefit directly, because updated data will enable them
easier access to the information’s about their properties and access to mortgages.

4.5 Problem definition
4.5.1 Problem research

The problem that this Capstone project addresses is a problem with non
updated parcels that Kosovo citizens face in their everyday life. Cadastral registers
are not maintained for a while. Changes that have occurred in the field are not
transferred to the cadastral maps. There appeared a need to create a register that
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would reflect the real situation to that in a field. We consider that renovation process
need to be accelerated and go faster than this process is actually going.
Figure 4.5 Updated cadastral zones and those in process in 2012

Being every day in a contact with different clients and with their problems
related to the actual non updated state of parcels, I came to a conclusion that it is
very important issue accelerating the process of cadastre renovation. During my
researches rose following questions:

1. How to accelerate the process of cadastre renovation.
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2. How much resources are needed.
3. How much time is needed to finish this process?
4. Is the KCA enable to manage this accelerated process with the actual
human capacity?
5. How could the MCO-s to be involved in this process
6. Who is going to provide budget for the project.

The issue of acceleration of the process of cadastre renovation is quite
complex. Despite the many other important issues in Kosovo, the issue of cadastre
renovation should be discussed in the Government of Kosovo as a highest body that
should take decision about this very important and costly project. Process
acceleration is possible with good planning and sufficient budget. For the shorter
period is needed higher number of human resources and a quite amount of money.
Timeframe of project is for discussion. If we ask shorter period for example 5 year
than the risk is higher, but money amount lower. Ten year period is most appropriate
period of time for cadastre renovation project. The number of human resources
needed is lower, and the risk is lower than in five year period of time. This period of
time can be in accordance with many other projects in Kosovo.
Capital and human resources needed for accomplishing of this huge project
are linked directly with the period of time. As shorter the time cost of the project will
be lower but labor cost will be higher. KCA can not mange the renovation process in
periods of five and ten years with actual human capacities disposable in professional
field of cadastre. There is needed to hire new professionally educated people. MCOs will directly participate in all project cycles from the beginning until the end of the
project, when the data will be delivered to the municipalities. The budget for the
renovation project will provide Kosovo Government as it is foreseen by the cadastre
law of Republic of Kosovo.
The issue of a full renovation of Kosovo cadastre is an issue that intrigues but
also provokes. This because that cadastre as much as it is important for economic
development of Kosovo it is equally complex. This complexity rose through the years
of non updated database and from missing cadastral data after the 1999-th war,
mainly graphical database, which is taken from Serbia when left Kosovo.
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Figure 4.6 CZ planed for renovation in 1st year of the project
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Table 4.1 Budget for 5 year project
5 Year budget
Renovation
commission
Project manager
Marketing campaign
Aerial Survey
campaign and
orthophoto, DTM and
DBM production
Lidar scanning survey
Building extracting
control survey experts
GIS Experts
Cadastre Experts
Quality control experts

1st Year 2nd Year
30000
24000
200000

30000
24000

3rd Year
30000
24000

4rth Year
30000
24000

5fth Year
30000
24000

Total
150000
120000
200000

1000000
1549000
150000
19800
5500
17600
5500

52800
396000
396000
132000

52800
396000
396000
132000

52800
396000
396000
132000

48400
330000
330000
121000

1000000
1549000
150000
226600
1523500
1535600
522500

Rent for public data
viewing hall
Operative expenses

1500
20000

91800
40000

92100
40000

92100
40000

92100
40000

369600
180000

Software Geomedia
Professional
Laptops
Workstations

8000
24000
30000

8000

8000

8000

8000

40000
24000
30000

TOTAL

7620800
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CHAPTER 5
5. The ten years project scenario

5.1 The best project scenario

During 10 years of the project there should be renovated 1232 CZ. First year of
the project will include Aerial photogrammetric survey of whole territory of Kosovo
and the renovation of 5 cadastral zones after the digital orthophoto production. The
number of none renovated of 1227 CZ remains to be included in the project during
next 9 years. This mean that every year should be renovated 136 CZ, and in twelve
months should finish renovation of 11 CZ monthly.

5.2 Aerial photogrammetric survey

There are some definitions which describe the science of photogrammetry. Karl
Kraus, well known German professor and lecturer of photogrammetry in Vienna
University defines photogrammetry as the art and science of determining the position
and shape of the objects from photos26. Photogrammetric surveys can be horizontal
and vertical, or both. They can be used for cadastral surveys27 as well. Technology
development enables that cadastral measurement to be carried out more quickly and
more accurately.
Based in Law for Cadastre, cadastre renovation is responsibility of Kosovo
Cadastral Agency. Also based on Law on cadastre, KCA is responsible for aerial
survey of whole Kosovo territory. Aerial survey will be carried for all Kosovo territory.
There are 10908 km2 to be surveyed. Some of the activities that will be undertaken
in this phase of the project are:
• Aerial photogrammetric survey of Kosovo territory
• Creation of digital terrain model (DTM)
• Digital orthophoto production
KCA will supervise the photogrammetric aerial survey. This is a process which
would enable that through marking the boundaries of parcels will be surveyed

26
27

Kraus, Karl, Prof, Fotogrametria, adopted from Prof. As. Dr. Namik Kopliku, albPAPER,Tirane
Reviewed online at http://www.geod.nrcan.gc.ca
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Figure 5.1 Map of RoK with areas for orthophoto production of 7cm, 10cm and 20 cm

current state of the parcels in a whole territory of Kosovo, and updating actual state
of the parcels for a shorter period of time. From the aerial photogrammetric survey
will be produced georeferenced digital orthophotos and also Digital Terra Model
(DTM). DTM will be very useful for production of ground elevation model and for
automatic extracting of ground base of the buildings, which will save time and money
in later stages of the project. Aerial photogrametric survey will enable updating of
digital cadastral maps from the orthophotos.
There will be produced three types of orthophotos: Urban, Rural and mountain part
(figure 5.2)
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Table 5.1 Resolution of orthophotos
Area (km2 )

Resolution (cm)

Nr

Category

1

Urban (LiDAR scanning)

154.9

7

2

Rural

6200

10

3

Mauntain

4553.1

20

5.3 Light Detection and Ranging (LiDAR) scanning survey
5.2 Combined LiDAR and aerial photographic survey28

For a certain towns in Kosovo, because of a big density of the buildings there is
foreseen to be done scanning with the LiDAR technology. This is the technology
used in a smaller areas and will enable easiest and more accurate survey for these
areas. Orthophoto 7cm will be produced for 22 dense city centers, table 5.2.

28

Reviewed online at http://www.searchmesh.net
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Table 5.2 LiDAR scanning by towns

Town
1. Prishtina
2. Fushe
Kosova
3. Lipjan
4. Mitrovica
5. Podujeva
6. Zveçan
7. Leposaviq
8. Vushtrri
9. Kamenica
10. Gjilan
11. Viti
12. Kaçnik
13. Shterrpcë
14. Ferizaj
15. Shtime
16. Suharekë
17. Rahovec
18. Dragash
19. Zhur
20. Gjakovë
21. Pejë
22. Klina
Total Area

Area
km2
28
6
4
6
16
2
2.35
7.5
5.8
15
3.63
1.92
1.53
10.5
4.7
5.56
4.46
1
1.1
10.84
14.56
2.45
154.9
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Figure 5.3 Areas for LiDAR scanning

LiDAR scanning will be done in the first year of the project. LiDAR scanning will
be carried out in 22 dense areas throughout Kosovo. Total area for LiDAR scanning
is 154.9 km2 (table 6.1). This is only 1.42% of the Kosovo territory (table 6.2). Two
CZ Zhur and Shtime, which are included in LiDAR scanning, should prioritize for
orthophoto production because these CZ are planned for renovation in the first year
of the project. Table 6.2.
Table 5.3 LiDAR surveying cost

Year
1

Cadastral zones to
be scanned

1

22

CZ in Kosovo
Kosovo
Area
km2
1302

10908

Area for
scanning
km2

Price
per km2
€

154.9
10000
Total price 1549000
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Figure 5.4 Area for LiDAR scanning

10908
154.9

5.4 Priority areas for orthophoto production

The five CZ in the project Shtime, Zhur, Obiliq, Vinarc i poshtem and Raushiq
will be the priority areas for orthophoto production. The contractor should as fast as
possible to produce the digital rectified orthophotos for five CZ in project.
Orthophotos represents additional possibility for creation of quality and updated
cadastral data.29
Decision about the aerial survey for the Kosovo territory will be taken by the
Government of Kosovo.

There will be a huge public information campaign and

marketing about the aerial survey and how will the parcel boundaries be signalized.
This will be shown through the marketing campaign in television, at least in two daily
news papers and in posters placed in all settled areas in Kosovo. Also will be
organized direct meetings with citizens. Responsible for organizing of these
meetings will be MCO-s. The optimal time for the photogrammetric survey will be the
period from 1st of March to 15 of May, time when the vegetation has not yet
emerged.

29

Reviewed online at http://www.rgz.gov.rs
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Table 5.4 Priority CZ for orthophoto production
Cadastral zone

Area km2

Vinarc i Poshtem

12 km2

Raushiq

17 km2

Zhur

61 km2

Shtime

25 km2

Obiliq

27 km2

Total

142 km2

5.5 Public information campaign

Public information campaign is of vital importance for this project. This will be
a campaign that will be directed to all citizens of Republic of Kosovo, especially
owners whose properties are none updated for a while, and now they are interested
to benefit from the aerial survey. This will be very huge campaign announced in all
types of media, starting from printed media- newspapers, than in larger part of local
radios and televisions as well as in national television for a certain period of time. In
national television, but also in many local televisions will be organized information
programs with purpose to inform citizens about the aerial survey and about the
importance of the renovation of cadastral database, and about the benefits that will
have owners. There will be distributed also posters in all localities and leaflets will be
handled to people.

5.6 Parcel border signaling

Signaling of the parcel boundaries will be made in order to enable easiest
decoding of actual parcels in the field. There will have to be made geodetic network
points signaling and parcel boundary signaling. Geodetic network points signalizing
will be made by the MCO-s.
Figure 5.5 Parcel border signal dimensions

20 cm

20 cm
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Parcel boundary signalizing will be made from the owners of properties with
support and guidance of MCO-s experts. Boundary stones signals must be placed in
each fracture of parcel boundary and must be painted white (Figure 5.11).
Dimensions of the parcels signals should be 0.20cm X 0.20cm.
Figure 5.6 Parcel signalizing

5.7 Signaling of geodetic points

MCO-s will be obliged to signalize at list one network point in every cadastral zone
in flat territory, whereas in the largest settlements will be needed to put three or more
of signals. According possibility these signaled items of these network points is
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preferred to be recognized by coordinates. Depending if they are placed, in asphalt,
concrete or rocky ground, there should be given importance to the contrast of the
colors. In rural areas the figure of the geodetic point will be formed with tiny stones or
gravel and they should be painted with dark color Figure 5.8.

Figure 5.7 Signaling of geodetic points
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In urban areas the geodetic points should be signalized as it is shown in figure 5.8.
Figure 5.8 Geodetic points in asphalt or concrete
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In case that around the geodetic point are trees the area around the point should be
cleaned in the slope of 35 degrees around the point as it is shown in figure below
(Fig. 5.9)

30

KCA

31

KCA

45

Figure 5.9 clearing the horizon around the signals32

5.8 Aerial survey products to be delivered

Products that will be delivered to KCA by the company, after aerial survey:
•

Color digital orthophotos in Kosovo datum kosovoref01 and in UTM/ETRS 89.

•

Orthophoto resolution will be 7cm, 10cm and 20 cm. 7 cm orthophotos will be
produced for

•

Orthophoto will be delivered to KCA in TIFF format including georeferenced
TFW files.
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•

DTM for 10cm and 20 cm orthophotos will be 4 points per m2.

•

DTM for scanned towns 5 points per m2.

KCA
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Table 5.5 10 year project budget
1st
Year
€

2nd
ear
€

3rd
Year
€

4rth

5fth

6th

7th

8th

9th

10th

Year

Year

Year

Year

Year

Year

Year

€

€

€

€

€

€

€

Renovation
commission

30000

30000

30000

30000

30000

30000

30000

30000

30000

30000

Project manager

18000

18000

18000

18000

18000

18000

18000

18000

18000

18000

Marketing campaign
Aerial Survey
campaign and
orthophoto, DTM and
DBM production

200000

150000

1000000

800000

Lidar scanning survey

1549000

Building extracting

150000

Ground control
survey experts

7200

20700

20700

20700

20700

20700

20700

20700

20700

20700

Field parcel decoding

4500

151200

129600

129600

129600

129600

129600

129600

129600

129600

Office updating
Quality control
experts

4500

151200

129600

129600

129600

129600

129600

129600

129600

129600

6300

64800

64800

79200

79200

79200

79200

79200

79200

79200

Rent for public data
viewing hall

1500

6600

6600

6600

6600

6600

6600

6600

6600

Operative expenses

15000

25000

25000

25000

25000

25000

25000

25000

25000

Software Geomedia
Professional

20000

Laptops

24000

Workstations

30000
617500

424300

438700

438700

1388700

438700

438700

TOTAL

2910000

438700

25000

432100

TOTAL 7966100
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Table 5.6 Timeline for 10 year project budget
Nr

Timeline

1st Year

2nd Year

3rd Year

4rth Year

5fth Year

6th Year

7th Year

8th Year

9th Year

10th Year

10

10

10

10

10

10

10

Public Information
Campaign and
1

Meetings with citizens

3.5

Parcel border
2

signaling

2

3

Aerial survey campign

2

4

Lidar scanning survey

2

Ground control
5

surveys

4

6

Orthophoto production

7

10

Field parcel decoding
and owners data
7

collecting

5.5

11.5

11.5

11.5

11.5

11.5

11.5

11.5

11.5

11.5

Updating of graphical
8

database

2.5

12

12

12

12

12

12

12

12

12

9

Quality control

3.5

11

12

12

12

12

12

12

12

12

10

Public viewing

2

4

4

4

4

4

4

4

4

4

11

Complaints review

2

2

2

2

2

2

2

2

2

2

Timeline is shown in working month for each year
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CHAPTER 6
6. The twenty year project scenario

6.1 Twenty year –too long project scenario

Twenty years is a very long period of time, which allow convenience to plan
the project of cadastre renovation with more possibilities for reduction of eventual
failures during any stage of the project. It is known that after first year of the project,
when will be renovated 5 CZ there remain 1227 CZ for cadastre renovation for next
19 years of the project. For next 19 years of the project, every year should be
renovated 64 CZ or 5 CZ every month.
KCA currently has sufficient human capacity and expertise to manage the
project in a period of 20 years. KCA needs to employ only 16 new people for this
project scenario, who need to be trained. Renovation of 5 cadastral zones per year
enables that renovation to be carried out by the KCA surveyors, where most of them
have experience in cadastral works, and cadastre maintenance. They are more
familiar with all cadastral documentation and forms that should fulfill during the
renovation process.
As well as every other period of time that can be taken into consideration for
the implementation of this project, period of 20 years has its positive as well as
negative sides. As a positive side can be mentioned that it will be able to handle it in
a period of 20 years because this long period of time offers more convenience for
carrying out the project.

6.2 Parcel decoding

Parcel decoding is a process that should be carried in the field in CZ. Before
that experts go in certain CZ, they will prepare cadastral data that need to have in
order to do their job in CZ. The data needed for parcel decoding are:
•

printed map of certain CZ (figure 6.1)

•

digital parcels of CZ

•

Digital cadastral raster maps

•

Digital new orthophotos

49

•

Textual database of CZ
This map will contain parcel boundaries, number of parcels, and new

orthophoto under the parcel boundaries. The map will be printed in an appropriate
scale that enables experts to decode new parcels. Cadastre experts will acquire data
for the new owners. This data will be processed in the standardized excel forms for
textual database, whereas in graphical database as it is the figure 6.1, the boundary
of new parcels will be drawn by hand and will be given new numbers in addition to
enable the office experts to update changes in the database.
Figure 6.1 CZ map before renovation
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6.3 Graphical database updating

Parcel decoding in five CZ in the project in first year will be made by the KCA
staff. Parcel updating ofin graphical database and equation of surfaces will be made
in the office, in KCA. Process of updating of graphical and textual data collected in
the field is quite complex. Graphical data will be updated in data model by the GIS
experts using software Geomedia Professional and GeosPro, which is official
software for cadastre maintenance works. Cadastral information about the owners
will be updated by the cadastre experts in textual database IPRR/KCLIS.
6.2 Graphical database of CZ Vinarc i poshtem
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6.4 Textual database updating

Under Article 29.4 of the Law on Cadastre No. 04 / L-013 and in
Administrative Instruction for Cadastre Reconstruction and the Rights Registry, is
created an opportunity to change the owners by making official unofficial
transactions and inheritance procedure. During the phase of parcel decoding in the
field, cadastre experts will collect all data and documentation from the owners in CZ.
Collected data they will register in digital excel standardized forms in field work.
Office work includes the procedure for updating of textual database.
Figure 6.3 Differences between graphical and textual databases
6000
5000

Obiliq

4000

Shtime

3000

Vinarc i poshtem

2000

Zhur

1000

Raushiq

0

Graphi Textual
Differen Buildin
cal
databa
ce
gs
databa
se

Area
ha

Obiliq

3418

4099

681

2000 1252.7

Shtime

2714

3597

883

1769 1284.1

Vinarc i poshtem

1092

1353

261

341

Zhur

5033

5101

68

Raushiq

1569

1750

181

476.85

1400 4022.5
621

727.18

6.5 Quality control

Quality control (QC) will be made in KCA from the quality control unit. KCA
shall carry out detailed QC of the data following completion of Public viewing and
before the data entering into the IPRR/KCLIS system. There will be checked
graphical database of all CZ-s, not only renovated parcels but all parcels one by one
in order to eliminate all mistakes in vectorization.
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6.6 Public viewing of data

As it is foreseen from the Law on Cadastre the public viewing will be announced
in each CZ for 60 days. Information below shall be produced for public viewing:
•

Ortophotos - maps showing old boundaries with black colour, and new
boundaries with yellow colour. Use of yellow colour instead of red one shall
help colour blind people (people who do not distinguish colours) to read maps.

•

Parcels - List prior to renovation, which shows parcel number, parcel area,
possession list number, parcel’s owner, the address and parts of the property.

•

Parcels - List after the renovation, which shows parcel number, parcel area,
possession list number, parcel’s owner, the address and parts of the property.

•

Buildings - List after renovation showing building number, ground floor area,
building area, the address and parcel’s number.

During this period the commission for updating of data will collect all owners’
complains and will bring a decision about their properties. If the owners yet are not
satisfied with decision they will continue their contest in the court. After public
viewing of data there will be final QC and finding that renovation is finished
accurately and without errors than will be started to register data in IPRR/KCLIS.

53

Table 6.1 20 Year project budget
20 Year budget

2 Year

3 Year

4 Year

5 Year

7 Year

8 Year

9Year

10 Year

11Year

12Year

13Year

14Year

15Year

16Year

Renovation commission

30000

30000

30000

30000

30000

30000

30000

30000

30000

30000

30000

30000

30000

30000

30000

30000

30000

30000

30000

30000

Project manager

10800

10800

10800

10800

10800

10800

10800

10800

10800

10800

10800

10800

10800

10800

10800

10800

10800

10800

10800

12000

Marketing campaign

1 Year

6 Year

17Year

200000

200000

180000

150000

Aerial Survey campaign
and orthophoto, DTM
and DBM production

1000000

800000

800000

700000

Lidar scanning survey

1549000

Building extracting

18Year

19Year

20Year

150000

Quality control survey
experts

7000

12000

12000

12000

12000

12000

12000

12000

12000

12000

12000

12000

12000

12000

12000

12000

12000

12000

12000

12000

GIS Experts

2500

60000

60000

60000

60000

60000

60000

60000

60000

60000

60000

60000

60000

60000

60000

60000

60000

60000

60000

50000

Cadastre Experts

2500

60000

60000

60000

60000

60000

60000

60000

60000

60000

60000

60000

60000

60000

60000

60000

60000

60000

60000

50000

Quality control experts

2500

12000

12000

12000

12000

12000

12000

12000

12000

12000

12000

12000

12000

12000

12000

12000

12000

12000

12000

12000

Rent for public data
viewing hall

1500

19200

19200

19200

19200

19200

19200

19200

19200

19200

19200

19200

19200

19200

19200

19200

19200

19200

19200

19200

Operative expenses

18000

18000

18000

18000

18000

18000

18000

18000

18000

18000

18000

18000

18000

18000

18000

18000

18000

18000

18000

18000

222000

222000

222000

222000

1222000

222000

222000

222000

1202000

222000

222000

222000

222000

222000

222000

1072000

222000

222000

203200

Software Geomedia
Professional

40000

Laptops

24000

Workstations

30000

Total

3067800
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6.2 Differences between three scenarios

Differences between these three scenarios are:
•

periods of time

•

financial cost and

•

the number of engaged people
The 5-year project requires commitment and dedication of the engaged staff

much more than the project that lasts 10 or 20 years. Because of the short time and
the volume of work to be performed, five year period does not leave much space for
comfort. Finishing of the renovation of the cadastre in the period of 5 years would be
of great importance, which would affect overall economic development of Kosovo. At
the same time this will enable other institutions to develop their projects which are
related with cadastral data, as are spatial planning, property taxation etc. On the
other hand, this project can be easily compromised by major power and can cause
delays in project implementation.
An advantage of the 5 years project over the two other periods of time is that
the aerial photogrammetric survey of Kosovo territory should be done only once,
while in the period of 10 years of project is needed at least that the survey to be
done twice, while in the 20 years project period requires that aerial photogrammetric
survey must be done at least three times, which will cost to the budget of the
Republic of Kosovo quite a lot of money.
A significant advantage of the two longer periods of time, 10 and 20 years,
over the 5 year period is that a long period of time offers more convenience in the
project for eliminating potential weaknesses that may occur during project
development. The impact of the nature forces can affect development of the project,
especially the conditions for the aerial photogrametric survey, which is the base for
the development of the renovation project. In periods of time of 10 and 20 years the
risk consequences from nature forces are quite lower than in a 5 years project,
because the delay of the project for one year can bring project to the failure.
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6.3 Financial cost of three scenarios

Financial cost of a project varies depending on period of time for which we
want to finish it. Analyzing financial cost of the project in three different periods of
time, five, ten and twenty year’s period, shows that differences in the amount
between the three periods of time are very small. If we compare planed amount of €
7.6 million investment for five years project with the amount of €7.9 million planned
for 10 year project the difference is only € 0.3 million. Five year project amount will
differ from with the 20 year project in the amount of around € 2.4 million. The
difference between ten and twenty year project is around €2 million. Differences
cause the length of the scenarios where the aerial survey must be done twice in ten
year scenario and three times in twenty year scenario.

Millions

Figure 6.4 Financial cost analysis

12
10
8

Capital cost €

6

Labor cost €

4

Total €

2
0
5 Year 10 Year 20 Year
Capital
cost €

3331000 42173006039300

Labor cost 4289800 37488004057700
€
Total €

7620800 7966100 1E+07

6.4 Number of people needed for the project

Shorter period of the project requires much more people than the other two
periods. There are 80 people engaged in 5 year period whereas 42 people in 10 year
period project. Expressing it in percentage it is 47.5 % more people in 5 year project
than in 10 year project.
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Table 6.2 Manpower

Period

Number of employees
engaged in project

5 Year

80

10 Year

42

20 Year

30

Difference is much higher when we compare 5 and 20 year project. The
difference is 62.5 % more people engaged in 5 year project. Comparing the
difference of engaged people in 10 and 20 year project we se that difference is
28.58 % more people engaged in 10 year project or in numbers 12 people more than
in 20 year project.
Figure 6.5 Engaged employees

80

42
30
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CHAPTER 7
7. Final discussion and recommendations

7.1. Final discussion

Since 1999, with the support of the international donors, Kosovo cadastre has
advanced quite a lot in completing of its low infrastructure. Efforts made for
completing of its cadastral database, despite the lack of cadastral documentation,
there has been good progress by digitizing around 10,000 cadastral plans. In order
to complete the cadastral database, KCA has started the renovation process since
2003, with first pilot project in CZ Dobrashec in Gllogovc municipality. After this pilot
project there was done another pilot but this time in three CZ, Livoq in Gjilani, Brekoc
in Gjakova and Sofalia in Prishtina. Since 2003 until 2012 the process of cadastre
renovation is finished in only 42 CZ. This number shows that the current trend of
renovation of Kosovo Cadastral database is moving very slowly, and that this trend
should accelerate.
Many countries have emerged from conflicts and natural disasters with many
damages to population, construction and documentation. In post-conflict and postdisaster periods in all these countries, lost cadastre documentation should have
been renovated in order to reduce deficiencies and complete cadastre database.
The process of cadastre renovation is quite complex and very hard. In order to
realize the best and fastest possible method for cadastre renovation, in this capstone
is considered that aerial photogrammetric survey as the most possible and fastest
method for the process. Three possible scenarios have been considered for the
implementation of this project:
1. Five year scenario
2. Ten year scenario and
3. Twenty year scenario
First year of the project in all three scenarios have similar activities. These
activities are:
•

Public information (awareness) campaign

•

Signalizing of parcel boundaries

•

Aerial survey campaign
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•

Production of digital orthophotos

•

Field parcel decoding of five CZ in project

•

Office updating of five CZ

•

Quality control

•

Public viewing

Until the end of the first year of the project the orthophoto production must be
finished and delivered to the KCA. These orthophotos must be in Kosovo system
“kosovoref01” and in Universal Transverse Mercator (UTM).
The five years scenario would be full of challenges and risks. Challenges are as
a result of short period of time, whereas the main risk can come from natural forces.
These forces may affect and extend the deadline of the project. The other risk may
be from overload activities that should accomplish in a short period of time.
The ten years scenario is more realistic and provides more convenience for
carrying out the project. This period of time even if there appear any risk or danger
from the natural forces or any other risk, during this period of time is possible to
reduce it and not to cause any big failure in the project. This scenario is the most
recommended period for renovation of cadastre database of Kosovo.
The twenty year period would enable that by employment of a symbolic number
of young workers, renovation could be carried out by KCA on their own. During this
period will be renovated only five cadastral zones in a month, which will enable more
convenience in performing job and the employees, will not be overloaded with work.
Period of twenty year is too long. This timeframe will slow not only the cadastre
advancement but also a lot of other projects within the Kosovo institutions that are
linked in any way with the cadastre data.
Financial cost of the project differs from scenario to scenario. Cost of five year
scenario is €7.5million and is lower from the ten year scenario only for €0.4 million.
Difference of five year scenario and ten year scenario is €2.5 million. The other
difference that could be underlined is that in five year scenario labor cost of
€4.446.600 is quite higher than capital cost which is €3.119.000. Expressed iIn
percentage, labor cost is 56.6% whereas capital cost is 43.4%. As much as time
period extended the capital cost increases (Table 7.1).
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Figure 7.1 Financial cost of three scenarios

5 Year

Capital
cost €
3331000

Labor
cost €
4289800

Total €
7620800

10 Year

4 217 300

3748800

7 966 100

20 Year

6039300

4057700

100 97000

Comparing it with other two longer scenarios the labor cost decreases quite a lot
in ten year scenario and to much higher in twenty year scenario. It shows that in
longer project scenarios also man power engaged in the project is lower what
causes decrease of the labor cost and increases the capital cost of the project.

7.2 Recommendations

Taking into consideration needed advancement of cadastral sector in Kosovo and
intent to build a modern cadastre there are three categories of recommendations.
These categories are:
1. Internal recommendations
2. Domestic recommendations
3. International recommendations

7.2.1 Internal recommendations

Internal recommendations are the most important, because the internal
improvement

will

assure

better

reputation

of

KCA

externally.

Internal

recommendations are:
1. Budget increase-Government should explore possibilities to increase budget for
KCA and for cadastre renovation in particular as well. Actual budget of €300 000 for
cadastre renovation is not sufficient. In order to meet requirements for CR, there is
necessary to increase the budget for €0.79 million per year only for CR for ten years
duration of the project.
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2. Employee training- 10 year project requires to have trained people in order to face
these long challenges. Project requires
3. Employee motivation - For KCA is a challenge ahead to find possibilities to
motivate its employees. Motivation is a factor that will encourage cadastre
employees for better performance on daily duties.
4. Decrease of inefficiency in cadastre maintenance of land parcels in graphical
database
5. Establishment of a property evaluation system – This system will enable to have a
view and value of all properties at any time throughout Kosovo.
6. Establishing a national web portal as fast as possible and setting of all data in this
web portal with possibility that all interested parties to have access to those
information’s.
7. As fast as possible to meet the requirements of INSPIRE directive – Fulfillment of
this directive will enable Kosovo to have spatial data with EU standards.
8. Better coordination with MCO-s - KCA is a supervisor of the MCO-s but without
the executive competencies on them. For better coordination, KCA should insist to
have MCO-s in its management structure and responsibility.
9. Coordination with urban planning municipality directorates – KCA should have
permanent relations with urban planning municipality directorates, because the
municipality urban plans should update in cadastral database.

7.2.2 Domestic recommendations
:
1. KCA to provide trainings in digital cadastre for MCO surveyors. Considering that
there are many surveyors with long working experience due to their daily work, they
have not been able to follow technological achievements in the field of cadastre.
2. Coordination with licensed surveyors and licensed geodetic companiesconsidering that private licensed companies and licensed surveyors are performing
cadastral works. KCA should permanently inform them about every legal and
administrative change that can occur.
3. Cooperation with national geodetic organizations – cooperation with Kosovo
surveyors Association and All National Geodetic Association “Karl Gega” will bring
qualities in the field of geodesy and cadastre in Kosovo
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7.2.3 International recommendations

1. Closer coordination with donors- Since 1999 international donors helped in
establishing of KCA, trained staff, supplied modern equipments for KCA and local
cadastre institutions. Result of good cooperation is presence of actual donors in KCA
as German GIZ, World Bank, Norwegian Mapping Authority etc. The cooperation
needs to be promoted and widened with more international institutions and countries.
2. Cooperation with international organizations as Eurogeographics, FIG, etc.
Cooperation with these organizations can represent a benefit for KCA and its
experts. These benefits are through participating in the seminars that organize these
bodies and information’s that experts can acquire about modern cadastre and
geodesy.

7.2 Recommended scenario

All three possible project scenarios have its positive and negative features.
One positive feature for all three periods of time is that the accomplishment of the
project will produce new updated state of the cadastral database of Kosovo, from
which whole society will benefit, especially owners, institutions that deal with spatial
data, and the other parties that use these data.
Period of ten years project for renovation of cadastral database would be the
most convenient scenario. This because it is not too long and is cheaper then twenty
year project period and comparing with five year project financial cost difference is
very small. The 10 years period of time enables greater convenience for carrying out
the work of the project. This period enables that employees engaged in this project
to not be overloaded in their work. Completed renovation of cadastral database will
enable better land management and more accurate data.
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Legal Fundament for Cadastre Reconstruction
Relevant Laws
2009/03-L-154 Law on Property and other Real Rights
2009/03-L-091 Law on Use, Management and Maintenance of Building
Joint Ownership
2007/02-L-96

Law on Amendments and Additions to Law No. 2003/25
on Cadastre

2002/05

Law on the Establishment of an Immovable Property
Rights Register

2002/04

Law on Mortgages

2003/13

Law on Amendments and Additions to Law No. 2002/5 on
the Establishment of the Immovable Property Rights
Registry

04/-L-013

Law on Cadastre

Relevant Administrative Instructions
MPS 2008/06

AI for Assessment of unique Tax Level for the Cadastral
Services Executed by the Cadastral Offices, Survey
Companies and Licensed Surveyors (
2004/4)

KCA 2004/01

AI on Implementation of the Law on Establishment of an
Immovable Property Right Register 2002/5, 2003/13
Regarding Procedures and Applications for Registration
(2002/22, AI MPS 2004/03)

MPS 2004/03

AI on the Law on the Establishment for an Immovable
Property Rights Register

MPS 2008/??

AI on Determination of Taxes for Products and Services
Offered by KCA

KCA 2007/01

AI on Duties and Responsibilities of Commission for
Cadastre Reconstruction Projects

KCA 2006/01

AI on Application of Law on Establishment of Immovable
Property Right Register No. 2002/5, 2003/13 on
Determination of Payment Level for Finished Payment on
Registration of Immovable Property Rights

MPS 2004/08

AI on the Establishment of the Law on Cadastre

MPS 2007/04

AI for Licensing of Geodetic Companies and Geodesists

Relevant Guidelines
KCA 2009/01

GL for Registration of Buildings and Parts of Buildings
(replaces KCA 2007/01)

KCA 2005/17

GL for Maintenance of Geodetic Instruments

KCA 2005/16

GL for the 2nd Order Reference Network
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KCA 2005/15

GL for the Use of Mutation Software GeosPro

KCA 2005/14

GL for Drawing up GWS and Warehouses

KCA 2005/13

GL for Transformation of Cadastral Data

KCA 2005/12

GL for Backup of Vectorized Data

KCA 2005/11

GL for Quality Control of Vectorized Data

KCA 2005/10

GL for Vectorization of Surface Ceiling

KCA 2005/09

GL for Vectorization of Parcels in GeoMedia/GeosPro

KCA 2006/08

GL for Georeferencing of Maps

KCA 2005/07

GL for EDM Calibration of Official Control Basis

KCA 2005/06

GL for Traverse and Detail Measurements

KCA 2005/05

GL for the Use of Total Stations

KCA 2005/04

GL for the 3rd Order and Local Reference Network

KCA 2005/03

GL for Maintenance of Cadastral Information

KCA 200502

GL for Handling of Area Differences

KCA 2005/01

GL for Reconstruction of Cadastral Information
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Capstone Project Consultants
Capstone Project Consultant will be Mr. Abdurrahman Kuleta engineer of
Geodesy with more than thirty years experience in Kosovo cadastral institutions. He
is expert for cadastre. He has been working as a deputy director of Kosovo Cadastre
until 1990. From 2000, he is working in Kosovo Cadastral Agency.
Abdurrahman Kuleta- engineer of Geodesy
Address:
Mobile phone: 044 141 204
Email: kuleta@hotmail.com

The other Capstone Project Consultant will be Mr. Muzafer Mustafa, engineer
of Geodesy. He is licensed surveyor for cadastral works and actually is working in
private sector and he owns a private company. He is experienced in land
consolidation and cadastral works for a while.
Muzafer Mustafa- engineer of Geodesy
Address:
Mobil phone: 044 239 065
Email: muzafer_mustafa@yahoo.com
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