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Abstract: The land valuation in land consolidation is carried out to determine the value. The determination of the value of agricultural
land entered into a consolidation mass is crucial for two main purposes: firstly, to calculate the total value of the land entered into the
consolidation mass for each participant, ensuring fair distribution of the consolidation mass, and secondly, to establish the
proportional costs of land consolidation, which must be borne by participants in accordance with the value of their entered land.

An analysis was conducted on land valuation in Europe and the former Yugoslavia, taking into account the legal, methodological, and
organizational characteristics. The aim of the analysis was to identify an appropriate model of land valuation in land consolidation
that would be applicable in the Republic of Srpska. In the final chapter, recommendations were provided for the organizational
structure and methodology of land valuation in the Republic of Srpska.
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1. INTRODUCTION

An important part of European policy is to reduce the differences between urban and rural areas by improving the rural
situation [1]. Improving conditions in rural areas are conditioned by introducing sustainable programs and projects that
will ultimately achieve agricultural, economic, social, and ecological development. The big problem of rural areas is
fragmentation, and therefore insufficient exploitation of profits from agricultural land. Facing the problem of land
fragmentation and the need to solve it in Central and Eastern Europe appeared in the late 1990s [2]. In the countries of
the former Yugoslavia, Albania, and Moldova, the average plot size is around 0.3 ha and most farms have a size of 1-3
ha [3]. In the countries of the former Yugoslavia, the fragmentation of the land did not occur as a result of recent land
reforms, but rather the structure of farms that were created before the Second World War and which remained as such,
on 80% of agricultural land, even during socialism [4]. FAO (Food and Agriculture Organization) has played a significant
role in the introduction of land consolidation instruments in Central and Eastern Europe by implementing pilot
consolidation projects in several countries including Armenia, Serbia, Albania, Bosnia and Herzegovina, and North
Macedonia [5]. Land consolidation represents a complex of planning, organizational, legal, economic, and technical
measures that are implemented to improve the natural and ecological conditions of the land [6]. It can also be understood
as land reform, because its participants put land in a consolidation mass, and then carry out its distribution and grouping
of properties and parcels into larger, i.e. new complexes, better arranged and organized [7].

Land consolidation is not only an instrument of spatial planning but a process that encompasses all problems related to
the modern planning of a certain area [8]. The consolidation of agricultural land is a very complex and demanding project
consisting of a large number of activities and sub-projects [9]. The first organized and recorded arrangement of land
territory in Europe was carried out in 1242 in the settlement of Isarhofen near the Danube River in Bavaria (Germany),
and then in the Principality of Kempten in 1550 [10]. Land consolidation in the Balkan countries also has a long tradition.
Land consolidations in the territory of the former Yugoslavia were regulated by laws from 1836, 1902, and 1909. Since
the laws related to certain parts of the countries, after the First World War, there was a need to introduce a single law, but
the idea was never fully realized. In the SR (Social Republic), individual laws were formed after the Second World War.
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SR of Croatia passed the first law in 1954, SR of Slovenia in 1957, and in SR of B&H (Bosnia and Herzegovina) the law
was passed in 1974 [11]. On the territory of Serbia, in 1766, based on Maria Theresa's Urbarium, the first land
consolidations began [12]. The legal regulations according to which the land consolidation projects are carried out have
changed over time in this territory, but the works were always actively executed. During that time, it was noted that no
consolidation projects had been initiated in the SR of Montenegro and the SR of Macedonia. Moreover, there was no
legal regulation in place to govern the aforementioned area.

The determination of the value of the land, the progression and suggestion of principles appropriate to the landowner, and
the entire project duration are key to the quality and success of the project in the land consolidation process [13]. Fairness
of land reallocation and compensation if the need arises are ensured by land valuation [1]. According to FAQO's
recommendations, the value should be expressed numerically, based on the market value, complete with significant
characteristics that affect the final value, such as soil quality, productivity, irrigation system, drainage, associated
facilities, and topography. Based on [14] the preparation of a "rating scale™ based on soil characteristics or market prices
can be very complicated and the choice should be carefully evaluated depending on the specifics of the area.

There is no unified method of consolidation assessment, and each country has a different approach and applies different
land valuation methods. Scientists try to find the most optimal model for the study area using new technologies, various
statistical methods, artificial intelligence, and machine learning in order to respect the transparency of the procedure to
satisfy the landowners [3]. Most of the existing methods of land valuation in land consolidation fall behind the capabilities
of today's technology, and some researchers propose the application of the BWM (Best Worst Method) multi-criteria
decision-making method [13], or the use of integrated Voronoi-GWR (Geographically weighted regression) for land
valuation [15]. Some of them propose a methodology for consolidation assessment in a GIS (Geolnformation System)
environment [16] and the method of determining the index of agricultural soil using geostatistical analysis and GIS on
consolidation projects [17]. Furthermore, some research identifies fourteen key factors that influence the value of the land
[18] and introduces a new system for the valuation of parcels from the aspect of including the location and development
factor [19].

Demetriou proposes an AVM (Automated Valuation Method) that will be used for land valuation as part of consolidation
projects [20]. The information document [21] describes AVM as: "...one or more mathematical techniques to provide an
estimate of the value of a specified property at a specified date, accompanied by a measure of confidence in the accuracy
of the results, without human intervention post-initiation." According to [22], it is hard to imagine that the improved
AVM, which is based on artificial intelligence and big data, will not have a big impact on land valuation. The paper which
is developed by Demetriou [20] presented the development, implementation, and evaluation of two hedonic models based
on linear and non-linear functions combined with GIS systems. Also, researchers developed a methodology for assigning
values to factors that are based on the opinions of people who are in the area of consolidation. According to the authors,
this method is much more demanding from the financial aspect than AVM [23].

This study will present the methodology of the land valuation procedure in certain European countries and countries in
the region, in order to realize the advantages and disadvantages of current legislation in this area. Also, it is important to
study different valuation methodologies from the aspect of considering their application in the territory of the Republic
of Srpska. The development of an existing method or the invention of a new one should undoubtedly be based on research
of previous methodologies that provided a satisfactory solution in practice. By investigating the present situation in this
area, it will be easier to predict which direction the most desirable method should be improved, and how to reach a unified
solution.

2. THE STUDY AREA

The study area focuses on the ex Yugoslavia countries: Croatia, Slovenia, North Macedonia, Bosnia and Herzegovina,
and Montenegro, shown in Figure 1. In order to apply the appropriate method of land valuation in land consolidation in
the Republic of Srpska, it is important to exhaust all the scientific and professional experiences that this region provides.
These countries were chosen because they have a similar system for establishing real estate cadastres to that of the
Republic of Srpska. Additionally, the geographic, demographic, and historical aspects of these countries are closely
related to the Republic of Srpska, which allows a parallel analysis when establishing a large number of laws and
regulations in the Republic of Srpska. To gain a broader understanding of this field, certain European countries were also
analyzed. In most of these countries, the land consolidation process has a long tradition, which allows for an analysis of
previous projects with the aim of developing the best possible solution for establishing a land valuation model. A
comparison of similarities and differences has been conducted concerning location and legislative characteristics, as well
as possible modifications of existing models of land valuation models from the region. Furthermore, a broader perspective
is significant due to the recognition of new technologies that will replace manual methods in all activities related to land
consolidation projects in the future, such as automated valuation methods, artificial intelligence, and machine learning
systems. The implementation of these systems will contribute to the cost-effectiveness of the land consolidation process,
which represents the biggest obstacle to its initiation.
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Figure 1: The study area of analyzed land valuation methods.

3. MATERIALS AND METHODS

In ex Yugoslavia countries, as emphasized in the introduction, land consolidation has a long tradition. In order to obtain
a clear picture of the method of land valuation in these countries, legal and sub-legal acts were analyzed: Law on
agricultural land, Serbia (Zakon o poljoprivrednom zemljistu, Srbija); Regulation on geodetic-technical standards,
methods and procedures in the field of land consolidation, Serbia (Pravilniku o geodetsko-tehni¢kim normativima,
metodama 1 nacinu rada u oblasti uredenja zemljiSne teritorije komasacijom, Srbija); Law on land consolidation,
Federation of Bosnia and Herzegovina (Zakon o komasaciji, Federacija Bosna i Hercegovina); Regulation on the
performance of geodetic-technical works and works on land valuation in the consolidation area, Federation of Boshia and
Herzegovina (Pravilnika o izvodenju geodetko-tehnickih radova i radova na procjeni zemljiSta na komasacionom
podrucju, Federacija Bosna i Hercegovina); Law on consolidation of agricultural land, Croatia (Zakon o komasaciji
Regulation on Land Consolidation in Agricultural Land, Slovenia (Pravilnik o izvajanju komasacij kmetijskih zemljis¢,
Slovenija); Law on consolidation of agricultural land, North Macedonia (Zakon za konsolidacija na zemjodelsko zemijiste,
Sjeverna Makedonija); Methodology for the assessment of the value of assets in agriculture, North Macedonia
(Metodologijata za procena na vrednosta na sredstvata vo zemjodelstvoto, Sjeverna Makedonija); Law on agricultural
land, Montenegro (Zakon o poljoprivrednom zemljistu, Crna Gora).

A table has been created that provides an overview of land valuation methods in land consolidation for each of the
countries listed above. The differences and similarities between land valuation systems in the researched countries were
analyzed, and conclusions and directions for implementing land valuation in the Republic of Srpska were provided.

4. RESULTS

The land valuation in land consolidation is carried out to determine the value. Determining the value of agricultural

infertile land, buildings, and long-term plantings, which is entered into the consolidation mass, is done with the goals of
determining the total value of the land entered into the consolidation mass, for each participant of the land consolidation
and obtaining the appropriate value in the process of distributing the consolidation mass, as well as determining the costs
of land consolidation which are borne proportionally to the entered value or land area [12].

The method that will be used for land valuation depends on the type of land consolidation. In voluntary-based land
consolidation, there is greater flexibility in choosing the type of valuation to be used, as long as all participants agree. In
this method, a combination of market and relative value is most often used. In majority-based and mandatory forms of
land consolidation, since the goal of land consolidation is for landowners to get reallocated parcels of equivalent value,
the relative value method is most often used. The relative value method and the method based on market value are the
most popular methods of land valuation.

The relative value method is based on the principle of parcel classification in levels of value depending on the production
capacity for agriculture or some other use. As criteria for land evaluation, various factors are used, including the soil type,
the soil quality, the possibility of implementing drainage and irrigation systems, crop rotation scheme, and environmental
management among many other factors. Land with similar quality or relative value is classified into the same class. The
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results of the such classification show the classified relative values for each parcel and they are presented in the form of
a map or geodatabase [24].

The market-based approach reflects the discrete monetary value of the parcels derived from the estimated market value.
This approach requires a large amount of information on land transactions to provide sufficient information on current
land prices. To ensure a sufficient amount of information, the availability of them needs to be enabled, which is a
significant challenge in the real world. However, without reliable information on any indicators that determine relative
values or without current market prices, it is difficult to establish a robust valuation system for land consolidation [24].
The relative value method and the market-based method can be implemented based on a mass or individual assessment.

2.1. Analysis of land valuation methods in Europe

Land valuation in Sweden depends on the consolidation model that is applied. If a voluntary land consolidation model is
used, the value is negotiated between land consolidation users. To implement compulsory land consolidation, it is essential
to determine the compensation value that will be included in the consolidation fund. Factors that affect the value of land
are the type of crop, market price, fertility and yield, drainage, access to traffic, size, and design of parcels, and agricultural
properties - market situation [25]. In Slovakia, the issue of land valuation as part of land consolidation is regulated by the
law. According to the Act on land consolidation, the value of the land is determined based on the type of land registered
in the land registration system. These values should be verified by the committee in the preparatory procedure, and maps
of land values are created based on them. The "settlement" or value that needs to be brought out of the land consolidation
can be realized with money or land, with priority always given to money [26]. Poland has regulated the area of land
consolidation by the Act on Land Consolidation and Exchange of 1982. Based on this law, the rules for land valuation
and the rules for creating valuation maps are not clearly defined because this is subject to resolutions of a meeting of all
landowners. Although the rules for implementation are not legally clear, land valuation is carried out throughout the
country according to similar principles. The land valuation is based on data on the quality of land that are part of the
cadastral database and are used for tax purposes [27].

The project coordinator decides on the land valuation in Denmark along with other bodies (Committee of the Landowners
and the Danish Agriculture Agency). The land valuation is based on a combination of the relative values of parcels and
market values. The basis for determining the value is to identify the best land in the project area, which is assigned a value
of 100, while the market value of other parcels is determined mathematically based on the allocated relative value [28].
In Turkey, the method of parcel index is used to determine agricultural value. According to this method, the value of land
is determined based on three criteria: soil index, productivity score, and location score [29]. The soil index, production
capacity rating, and location index contribute to the price at 70%, 10%, and 20%, respectively [18]. In the Netherlands,
land valuation also depends on the consolidation model that is applied. In the case of voluntary land consolidation,
participants can choose the valuation method themselves in agreement with experts if they don’t like the initial method.
In mandatory projects, the land valuation is based on agricultural production capacities, which depend on soil
characteristics, fertility, and the availability of groundwater. The result of the land valuation is the classification of land
of similar quality into classes and assigning a value to each class [24]. In Germany, the comparative determination of land
values is based on the natural fertility of the land. If necessary, an additional and separate valuation can be carried out for
"key components of the parcel that have a permanent influence on its value™. When it comes to construction sites and
building land, it is necessary to carry out a land valuation based on market value. The key parameter on which the land
valuation of agricultural parcels is based, according to Germany's Land Consolidation Act, is " lasting gains that the land
can yield to any owner irrespective of its distance from the farmstead or the village if used in a customary and ordinary
way." (Section 28 (1) and (2)). Finland enables the inclusion of entire aspects for the land valuation, such as the existence
or non-existence of drainage systems, the risk of flooding, or even the forest shadow. [28]. In Cyprus, market value is
used, which is realized through an empirical process based on a visual inspection of all parcels. This valuation process
can also be characterized as a type of mass valuation [30].

2.2. Analysis of land valuation methods in the region

According to the Regulation on Geodetic-Technical Standards, Methods, and Procedures in the Field of Land
Consolidation [31] in Serbia, cadastral appraisal comprises the following activities:

- Orientation land valuation, conducted by the cadastral appraisal subcommittee. As part of the orientation
valuation, the land is classified into categories of value based on soil quality determined by factors such as depth,
texture, geological substrate, structure, processes, depth of humus layer, humus content, groundwater, drainage,
relief, slope, erosion, waterlogging, flooding, salinity, and exposure; climatic elements such as mean annual air
temperature, mean annual precipitation, precipitation during the vegetation period, relative humidity, and
drought index for the period of June-August; and economic factors such as average yields of major crops based
on official statistical data and estimates of average yields, market value of land according to official real estate
market data, distance from settlements and vacation homes, and distance from classified roads. Once the number
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of land valuation categories is determined, representative lands are chosen for each category, and average yields
for each category and their relationships are determined. Based on this, the value of each appraisal category is
determined.

- Detailed land valuation involves categorizing the land into previously established valuation categories,
determining its boundaries, and conducting geodetic measurements. Based on geodetic measurements, a land
valuation map for the state before reallocation is created.

According to the Regulation on the Performance of Geodetic-Technical Works and Works on Land Valuation in the
Consolidation Area in the Federation of Bosnia and Herzegovina [32], the value of land is determined by a subcommittee
through orientational and detailed land valuation. When determining the value, the land is classified into classes taking
into consideration the land quality, position, and distance, as well as the impact of water on land utilization. The
orientational land valuation establishes the number of value classes and their mutual relationship. The detailed land
valuation classifies the land into established classes and is shown on a land valuation map, which is usually a copy of the
cadastral plan and contains the parcel numbers, the names of the toponyms, the value classes into which the land is
classified, the boundaries of these classes, and the mutual relationships of the value classes.

The orientational valuation of land determines the number of value classes and their mutual relationship based on soil
quality, climatic, and economic factors. The soil quality, climatic, and economic factors taken into consideration in land
valuation are similar to those prescribed in the Regulation on Geodetic-Technical Standards, Methods, and Procedures in
the Field of Land Consolidation in the Republic of Serbia. The characteristics based on which valuation classes are formed
in the Republic of Srpska are soil quality (relief, terrain slope, exposure, geological base, depth of the humus layer,
groundwater level, drainage, erosion, flooding, and salinization), climatic (average annual air temperature, average annual
precipitation, and precipitation during the vegetation period), economic (market value of land, existing infrastructure, and
distance from center).

As in the previously described Regulation in the Republic of Serbia, this Regulation also prescribes the need to enter data
on the land quality, climatic and economic factors, the number of valuation classes, and mutual coefficients in the Record
of orientational land valuation. The detailed land valuation classifies individual land parcels into established value classes.
The valuation of buildings and long-term plantations is determined by the subcommittee based on their actual value,
which is recorded in a report.

The determination and presentation of land value included in land consolidation by the Republic of Croatia is based on
the value determination of the land consolidation mass. The land consolidation mass represents a part of the land
consolidation area that is separated for general needs, land for common needs, as well as land for participants in the land
consolidation process. A unit of land valuation is defined by law which represents the ratio between the sample parcel
and the cadastral parcel that will be the subject of valuation. This valuation involves factors such as fertility, the position
of the land, its distance from the original courtyard, micro-depression, sun exposure, and constructed road, as well as
other circumstances that could affect its value [33].

In Montenegro, the Law on Agricultural Land [34] has a special section relating to the land consolidation process.
However, the law does not provide a detailed description of the method for carrying out the land consolidation process,
and therefore, the methods of land valuation within the context of land consolidation are not described.

The method of land valuation in Slovenia is defined by the Law on Agricultural Land [35]. Each value class is given a
value per square meter in land valuation units. Based on this value, a monetary value is assigned to each land valuation
unit. The land valuation method is based on the production capacity of the land, which is determined based on fertility
and location characteristics. In accordance with the Regulation on Land Consolidation in Agricultural Land [36], it is
required that the land valuation report encompasses all pertinent geographical and geomorphological features of a specific
region, coupled with climatic data, comprising the number of vegetation days, amount of sunlight, and precipitation. The
report should also provide a clear explanation of the work method, as well as a description of the characteristics of the
land that represent the production potential of each land valuation class.

In North Macedonia, the land valuation is carried out by an authorized appraiser in accordance with the Methodology for
the assessment of the value of assets in agriculture, which is developed in accordance with the Law on Agricultural Land
[37]. Land valuation is evaluated by assessing the value of individual parcels for each respective owner. The methodology
for land valuation is determined based on the unique characteristics of the land, its utility value, the timing, and the
location of its purchase, sale, processing, or exchange for other materials, as well as any crop cultivation [38].

Table 1: Methods of land valuation in the region.

Countries Land Consolidation Law Responsnbllltl_es for land Method o_f land Factors useq for land
valuation valuation valuation
) . Sub—cgmmlssmn_ for Iar.1d Two phases:
Law on agricultural land; valuation comprised of: e Orientation land
Regulation on geodetic-technical =~ An agriculture engineer L Soil quality;
) . : valuation; . .

Serbia standards, methods, and  who has experience with . Detailed land Climate;
procedures in the field of land soil classification, along SEL ﬁd ?n Economy.
consolidation. with two representatives e BEWSY

from among the evaluation.
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participants of the land
consolidation process.

Law on land consolidation; The subcommittee for ;rWO %]gseﬁst.ation land
Federation of Regulation on the performance of = land valuation consists of valuation: Soil quality;
Bosnia and geodetic-technical works and = a president who is an AN Climate;
Herzegovina works on land valuation in the & agriculture engineer and ¢ Detalle_d Ia_nd Economy.
consolidation area. at least two members. consolidation

evaluation.
A court expert for real
estate appraisal or a
permanent court
appraiser in accordance
with a special regulation

Fertility, location of the
land, its distance from the

Law on  consolidation  of original courtyard,

Croatia ; on property values; The = Method of relative value. - .
agricultural land. o ) micro-depression,  sun
commission consists of a exposure and  the
chairman and  four !
constructed road.
members, all of whom
must be real estate
appraisers.
Geographical and
Those responsible for the geomorphological
Law on agricultural land; valuation of agricultural characteristics of a
Slovenia Regulfition on the implem_entgition land ) _must hav_e The productive capacity ce_rtain_ area, as well as
of agricultural land consolidation. authorization for soil = of the land. climatic data (number of
classification in vegetation days, amounts
accordance with the law. of sunlight,
precipitation).
Specific characteristics,
utilization value, times
Law on consolidation  of A PV E and places of purchase,
North agricultural land; Real estate appraisers A:ff:fsmem ?grmdlwg:g: sale, processing, or
Macedonia Methodology for the assessment of PP ’ p . replacement with other
. - respective owner. .
the value of assets in agriculture. materials, crops, and
cultivation (mostly
animal husbandry).
Montenegro Law on agricultural land. Not define Not define Not define

2.4. Possible model of organizational structure and methodology for land valuation in
Republika Srpska.

Based on the analysis of existing regulations related to land valuation in the region, as well as in European countries, a
possible model of land valuation that would be used in the Republic of Srpska has been presented. Countries, where land
consolidation is actively performed, have defined the roles and responsibilities for this process. In Finland, the land
valuation is carried out by a surveying engineer and two representatives of the municipality. The land valuation process
in Lithuania is overseen by the project manager, who is responsible for ensuring its proper execution. However, to fulfill
this role, the project manager is obliged to engage an authorized appraiser to carry out the actual land valuation. It is the
authorized appraiser who bears the responsibility of conducting the land valuation in accordance with established
procedures and standards. In Turkey, land valuation is performed by three representatives of the Ministry of Agriculture
and Forestry, plus two other people which represent landowners [24].

In the countries of the region, a subcommittee is most commonly formed to perform land valuation, consisting of three
members, one of whom is the commission president, an agricultural engineer, and two members from the ranks of
landowners in the consolidation area [31].

When creating legal legislation in the Republic of Srpska related to this area, the inclusion of a surveying engineer as a
committee member should be considered. The reason for including a surveying engineer as a committee member lies in
the possibility of applying new technologies in the process of preparing input data for classes of value.

The inclusion of GIS in the detailed land valuation is highly desirable, as it can provide a visual and numerical
representation of the collected data in accordance with the prescribed conditions for the formation of land valuation
classes. The factors that influence the formation of land valuation classes, which are used in the region, are satisfactory
because they include all soil quality, economic, and climatic factors.

When forming a model and strategy for land consolidation, the possibility of applying new technologies when collecting
data on these characteristics should be considered. After data collection, the application of GIS technologies is necessary
to present the acquired data, which can subsequently be utilized to develop an optimal model for the division of land into
suitable land valuation classes.

2-24




13" International Scientific Conference
Science and Higher Education in Function of Sustainable Development — SED 2023

DISCUSSION AND CONCLUSION

Although extensively researched and studied, the model of land valuation in land consolidation has not yet taken on a
standardized form. There are still a large number of land valuation models in use throughout Europe and the world, which
vary depending on the circumstances under which consolidation is carried out. Driven by the market, demographic,
economic, and commercial characteristics of the consolidation area, the model is adapted to ensure a transparent and fair
exchange of land. Significant oscillations in the implementation of the entire consolidation project and hence the land
valuation are observed through an analysis of countries in Europe and the region. The legislative regulations pertaining
to this field vary significantly among the countries analyzed. A large number of laws and regulations in these countries
derive from legal acts developed during the former Yugoslavia, thus certain similarities were expected. The differences
present in countries with similar social, political, economic, and geographic characteristics are just one indicator of the
enormous disparities that exist in land valuation models worldwide. Achieving a unified land valuation in the land
consolidation model, its automation, the number of factors that influence the value of agricultural land, their interactions,
and the weight of each individual factor is the subject of much research. The aim is to create a unique, standardized model
that could be applied in all countries, with minimal adaptations to individual countries laws.

The land valuation model should be carefully considered when creating a new Law on Land Consolidation in the Republic
of Srpska, as well as regulations that would more precisely define this area. It is important to emphasize that the Law
needs to be adapted to today's technological conditions, which are constantly changing and improving. A carefully chosen
land valuation model is a prerequisite for a well-executed land consolidation project.

An analysis of current land valuation models in the region has opened up a range of new questions and possibilities for
continuing this research. The possibility of using new technologies, particularly remote sensing, as a potential source of
data collection for creating land valuation classes, and then using GIS as the basis for optimal calculation of land valuation
classes and their boundaries is a key question to be addressed.
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