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Abstract. The spatial and functional rearrangement of a territory in the process of land consolidation (LC) requires the
prior valuation of the land and comparison with the proposed state. This is one of the most difficult stages of the project.
The official (information) price of agricultural land is at present determined on the basis of comparing the boundaries of
land areas and spatial distribution of the soil-quality ecological units (SQEU). This procedure does not reflect the real value
of land and leads to disagreements particularly with large differences in price levels in the neighborhood. Therefore, the
authors suggest establishing pricing information using a multicriteria evaluation, into which enters SQEU (through a single
price area for the projection unit) as well as the development factor and location factor. The methodological approaches
and procedures for land valuation on agricultural land in the LC are illustrated by the example of the cadastral area of
Skacany (in northwestern Slovakia). The authors argue that a new approach is more objective to the owners and simplifies
the entire process in compliance with the criteria of proportionality.
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and functional rearrangement of a territory.

Introduction

Land consolidation (LC) is a tool to achieve such a func-
tional arrangement of territory to enable each landowner
to dispose of their property, while respecting the principles
of protection and the development of the landscape, the
soil potential and other environmental components. The
basic principle of land redistribution according to FAO
(2003) is that each landowner shall be granted a property
of an aggregate value that is the same (after deducting
the landowners’ land contribution for infrastructure) as
the value of the property owned prior to consolidation.
The landowners have to be compensated for the value of
their land and permanent crops in LC (Tanentzap, Lamb,
Walker, & Farmer, 2015). In general, each land owner shall
get land, so that the value of the land transferred is equal
to the value of the land obtained (Lisec, Primozi¢, Ferlan,
Sumrada, & Drobne, 2014). One of the fundamental prin-
ciples of LC is that each participant has to get a rounded
property with an equal area, and the same or very similar
soil quality as the given land. As a rule, land valuation is

the key and the most demanding operation of the entire
LC procedure (Brankovi¢, Parezanovi¢, & Simovi¢, 2015).

The objective of land valuation is to facilitate the LC
(re-allotment) process through establishing a platform for
the formation of the land prices that can be commonly
accepted by the participants (Hartvigsen, 2014). Tradi-
tionally we distinguish two valuation methods A) using a
market price and B) official price. While the market price
is largely regulated and affected by the land market itself
(the offer of so-called free land and the demand for it), the
official price is strictly defined by legal instruments. Slo-
vak legislation for the LC process does not work with the
market price. Only the so-called official price is compiled,
which is regarded as a relative value or “an information
price” comparing/relating the state before and after the LC
project. Plots after a re-allotment have to be equivalent
(as the Slovak legislation mandates and owners expect)
to those before also in terms of value that is expressed
by the information price. In this sense the price is per-
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ceived as real. This (rather low) price is also used for the
state purchase of land (small plots of less than 400 m? of
agricultural and 2000 m? of forest land) from the owners
throughout the entire LC process and as a base for com-
pensation of net loss of land in infrastructure and indus-
trial construction. In any case, this is not the price of the
land in terms of trade relations. According to Buday and
Viléek (2013), no mechanism exists for this value (state
regulatory office price) to be transformed into a market
price. A lot of facts influence the price of a certain fixed
asset (Kertscher, 2003). E.g. according to Lisec and Pintar
(2005), the assessment of agricultural land and forestry is
based on the natural productive capacity while the mar-
ket valuation methods are usually used for infrastructure
and buildings. E.g. Hartvigsen (2014) speaks about the
creation of relative value for accounting based on: recent
transactions in or around the area, existing soil maps, reg-
ister values (for land tax purposes), land use plans (ter-
ritorial planning), price expectations from both potential
sellers and buyers. Brankovi¢ et al. (2015) conclude that,
the land valuation entails an approximate land valuation
that determines the number of valuation grades (classes),
their relations and a detailed land valuation that classi-
fies individual plots in the established valuation grades.
Classification of all plots in the valuation grades can be
performed according to soil fertility, climate conditions,
and economic factors with the method called the “nomi-
nal land valuation method”, Yomralioglu, Nisanci, and
Yildirim (2007). This method uses the same price of land
for a given unit area that is reflected in all the real estate
that can be found there. The method uses a parametric
way instead of a definite value. Selected objective and
subjective criteria are evaluated one by one. Valuation of
plots is thus a very complex task due to accounting for
characteristics of the plot themselves, but also numerous
neighborhood conditions and other factors bearing upon
their value (Yomralioglu & Nisanci, 2004).

The basis for the determination of land prices in Slova-
kia (SR) is the intersection of land boundaries layer with
a price map. The price map represents the area of spatial
distribution of the soil-quality ecological units (SQEU)
described by a 7-digit code and their assigned tariffs for
agricultural land (including arable soil, permanent grass-
lands, vineyards, hop gardens, orchards, gardens) and the
tariff rates for other areas (including water surfaces, built-
up areas, forests and other places) in € per m?. The price
list is according to the SQEU 7-digit code published in the
Decree No. 38/2005 Coll. The rate for agricultural land
can range from 0.022 to 0.402 €/m? and from 0.017 to
0.302 €/m? in other cases. The soil quality valuation sys-
tem currently contains 7140 SQEU (Stredanska, Muchova,
& Kong, 2013). In its 7-digit code there are embedded spe-
cific properties (stable characters) of a certain SQEU area
expressing the appropriate combination of the 11 catego-
ries of climatic regions, 100 major soil units, 6 categories
of slopes, 4 categories of exposure, 4 categories of stoni-
ness (grittiness), 3 categories of soil depth and 5 categories
of particle size.

Experience shows that prices derived from SQEU
present in the area do not reflect the true value of the
land, see e.g. Bujnovsky, Balkovi¢, Baranc¢ikovd, and Vilcek
(2009), Buday (2012), Buday and Vil¢ek (2013); Muchova,
Stredanskad, and Konc (2014). Current way of the valuation
of the land in Slovakia, leads to controversy especially in
those cases where the owners are placed in locations with
a significant difference between two neighboring SQEU
prices. Demetriou (2016) also highlights the perception/
objections by landowners who usually compare the land
value assigned to their land parcels with other similar or
adjacent plots using their own experience and not the of-
ficial process.

Grausova and Buday (2016) argue that it is necessary
to objectively determine land prices and, in particular,
take into account other factors that greatly influence the
price of land. One important factor influencing the price
of land is its location on the border of the residential and
rural areas of a city or municipality. An important group
of factors affecting the price of land consists of anthropo-
genic factors, with different restrictions reducing the price
of land. This is mainly in the territories as national parks,
protected landscape areas, and zones for water resources
protection. Furthermore, there are a variety of restrictions
on farming techniques, especially in the use of fertilizers
and chemical protection, which have resulted in a reduc-
tion of agricultural yields or there are areas affected by
industrial emissions/contamination thus reducing the
price and quality of agricultural crops. According to Konc
(2012), an important group of factors influencing the price
of land consists of transportation access that is linked to
the land management of remote and elevated land.

Some of the above mentioned factors are too complex to
be included into land valuation for LC and too detailed for
the desired outcomes. However, at the same time, authors
do agree with Buday (2012) that there is a need to propose
a new system of land valuation that takes into account a
properly/correctly selected factors, whose values or qual-
ity strongly influence given area. It might be interesting to
reevaluate the current state of SQEU based land valuation
for LC in Slovakia and find an approach that would more
realistically reflect the benefits of a specific location.

The aim of this work is to propose a new approach
for setting the relative/official/informative price of land
through a multicriteria evaluation system. A number of
criteria having a significant influence on the final price of
land are defined. Methodology and procedures for land
valuation within LC are designed.

1. Material and methods

The present procedure is the adaptation of valid legislation
in the LC process and methodical guidelines with the use
of the area prices set out therein. Some other important
legislative and methodological regulations include:
- Act No. 330/1991 Coll. on land consolidation, ar-
rangements of land ownership, land offices, land fund
and about land associations, as amended.
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- Methodical instructions to perform geodetic activities
for the land consolidation project (Vanek et al., 2008).
- Decree No. 38/2005 Coll. on the determination of
the value of land and crops for the purpose of land
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consolidation.

1.1. The new proposal foresees

- No changes in legislation and methods of LC with
the exception of the slight reordering of individual

processing stages of LC projects.
- The valuation of forests remains the same.
- Preserving the principle of the price maps.

- Taking into account practical experience in the form
of coefficients to be determined on the basis of local

knowledge.

- Taking account of land development in the LC perim-
eter based on the municipality land plan or intentions
on the basis of discussions with the local council.

- Avoiding disproportions caused by SQEU borders

within soil units.

1.2. Steps

- Area from the cadastral territory of Skacany is intro-

duced as a test case.

- Calculation of areas of prices in a currently valid

manner and valuation of model plots.

- Proposal for the differentiation of land according to
expected development as well as historical and social
impacts with the aim of the involvement of owners
and their local knowledge to determine plot prices.

- Proposal for a new valuation principle through the

application of multicriteria methods.

a)

Caption

- ortho-photo-map of the cadastral territory Skacany
|Z| boundaries of selected soil areas

III numeric designation of selected soil areas

— Verification of a new methodological procedure on an
example and comparison with the current procedure.

1.3. Case study

Test cases for land valuation are plots in the LC project
perimeter in the administrative area of Skac¢any. Skacany
municipality is located in the northern part of the Par-
tizanske district, Tren¢in Region, in northwestern Slovakia.
To illustrate the results a section consisting of 11 soil units
was used. Intensively agriculturally cultivated areas (large
chunks of arable land) with different types of cultivated
crops (sown corn, perennial clover, winter wheat) have been
selected. The distance of the area to a settlement is 1-5 km.

No construction/development was foreseen in the
area. In the medium term, in terms of municipality devel-
opment, the site near the forest in the northeastern part of
the presented area is considered for recreational use. (soil
unit 11). Field unit 1 is considered more valuable due to
best access. Valuation of forest land (using an expert esti-
mate) will not be dealt with. Location and parameters of
the selected soil units are presented in Figures 1a and 1b.

The municipality lies in the north (i.e. Banovce) spur of
the Nitra loess hills on the southern edge of the Strazovské
hills on the left side of the Nitrica River. The area of the
whole cadaster is 15.37 km?, of which about half (54%)
occupies agricultural land. The altitude in the middle of
the municipality is 208 m a.s.l, the territory lying within
a range from 196 to 432 m a.s.l. (Figure 2b). Slope reliefs
of 3-7° (Figure 2a) prevail. It is dominated by a combina-
tion of exposure to the south to east and west exposure
(Figure 2c). The area is sufficiently warm, dry, upland.
There are various representative subtypes of fluvial soil,

b)

Caption

El boundary of the cadastral territory Skacany
landscape consolidation project perimeter
[ ] topography/planimetric data

Z boundaries of selected soil areas

numeric designation and size of selected soil areas (m?)

Figure 1. a) Soil units on the orthophotomap background (underlay Eurosense, 2014), b) Parametres of soil units
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Figure 2. a) Slopes of the area, b) Altitude above the sea level, ¢) Exposure from DRM

brown soil, cambi-soil and rendzinas. According to the
grain it has the largest representation of loam, prevailing
soil without skeleton, deep soil. The agricultural soil of
the addressed area is moderately productive on average.
SQEU use for land valuation is in clear need of in-
formed discussion. The information and market prices are
evidently incomparable. During a LC projects, it confuses
owners and puts them at a disadvantage when receiving
compensations for a net land loss. According to the mu-
nicipality mayor of the model territory, average market
price is about 3500 € per hectare (10000 m?), i.e. more
as twice as much as the official (1470 €) one. If relevant
market data were available, there certainly would be pos-
sibilities to adapt/calculate the information price.

1.4. Calculation of areas of prices by the currently
valid method

Calculation of areas of prices was based on the intersec-
tion the SQEU areas and relevant land areas. It means
the creation of surface areas, each respecting the borders
of the SQEU area, taking into account the interface be-
tween agricultural and non-agricultural land. With this
procedure, surface objects for the application of Decree
No. 38/2005 Coll., which includes rates for agricultural
and remaining soil, have been created. In our case the
non-occurrence of any non-agricultural areas means that
our areas of values are identical to the boundaries of the

SQEU areas trimmed only by the border of the territory of
interest. An illustrative map of the areas of values created
using the current methodology is presented in Figure 3.

2. Results and discussion

To illustrate the proposed procedure for determining the
value of land, we selected intensively cultivated agricul-
tural land, namely the soil unit 1 (Figure 4a, 454200 m?).
10 SQEU areas lie in this project unit. The unit price of the
SQEU area ranges from 0.022 to 0.156 € per m?.

When discussing the proposal a requirement for the
placement of two siblings plots (new plots labelled 1a and
1b), who were previously in mutual ownership, side by
side as required by the law. In the project unit 1, two iden-
tical plots have been designed. The position of the new
plots is situationally illustrated in Figure 4b and, with the
unit price, Figure 5.

The price of the plots (1A and 1B) is determined as the
value of the SQEU areas found in the plots according to
the procedure laid down by Decree No. 38/2005 Coll. The
procedure is evident from Table 4.

2.1. Methodology of the new valuation system

The new land valuation method assumes only one area
price for the projection unit. First, the base price is calcu-
lated as the arithmetic mean of the products of individual
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Figure 3. SQEU areas, SQEU unit price

Figure 4. a) View of the soil unit 1, b) Situated owned land
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Figure 5. New plots allocation within a soil unit
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areas and price values of SQEU represented on the plot
divided by the size of the projection unit (sum of all SQEU
areas) (Equation (1)):

Bl +Phy +Ph 1)

where: H, - the average base price of the projection unit
in €/m?; P, to P, - size of the area for relevant SQEU in
m?; h, to h,, - price of the SQEU according to the Decree
No. 38/2005 Coll. in €/m?; n - count of SQEU areas within
the projection unit.

The base price (H,), however, does not reflect the tar-
get value to which we want to arrive, as it represents only
the adjusted value according to SQEU. Regarding the area
of interest (projection unit) there are multiple factors that
can influence the price of the plot. Long term practical ex-
perience of authors when dealing with owners in LC clear-
ly shows that they value the locality the most as they know
the prospective state of municipal planning and do not
want to be relocated from the lucrative sites. In the second
place, they value the historical context of the land; they
remember well the sites that for some reason (based on
the experience of many generations) make the land for the
owners/inhabitants more lucrative. The levels and values
of factors introduced below also reflect the usual minimal
expectations of owners in relation to what they consider
as more valuable. The levels and values could eventually
be adapted to a particular situation based on a consensus
of all owners (e.g. by a survey) or by an expert estimate
calculated from relevant market price data if available in
substantial amount. For simplification and transparency in
setting the price of plots we introduced two basic factors:
the F (development factor) and Fy; (local factors), which
may include other subsets of effects. The factors will act
as multiplication coefficients for the H, value. These fac-
tors are a simplified analogy (to a certain degree) of the
location differentiation method according to the decree
No. 254/2010 Coll., and are, in our opinion, sufficient for
the purposes of LC projects.

The first factor, Fy - the development factor, is a mul-
tiplication coeflicient based on the future prospects of the
municipality land development. This factor “of the future”
includes a land plan of the municipality if any, land re-
serves for individual housing construction, cultural and
leisure as well as resting/recreational facilities and other
investment intentions in the municipality. Limits of the
development factor are defined to be from the interval of
1.05 to 1.25 in increments of 0.05. The characteristic of the
coeflicient is illustrative. The final value of the develop-
ment factor for each projection unit is to be determined
after a discussion with the board of the association of par-
ticipants in the LC on the designer’s proposal in coopera-
tion with the administration. The values of the develop-
ment factor are shown in Table 1.

The second factor, the factor of local conditions - Fy,
represents a set of impacts resulting from historical, local,
natural and social contexts affecting the value of the plots.
The factor is based on the knowledge of local residents in

Table 1. Values of the development factor Fy

Value of the
development Characteristics
factor Fp
1.05 Territories for recreation and leisure
1.10 Industrial construction in the medium term
1.15 Individual housing construction in the
medium term

1.20 Industrial construction to 5 years
1.25 Individual housing construction to 5 years

Table 2. Values of the local conditions factor Fy;

Value of
the l'o.cal Characteristics
conditions
factor Fy;
1.05 Soil fertility according to local knowledge and
experience, which is not based on SQEU data
1.10 Socio-historical lucrativeness of the area based
on local conditions
1.15 Lucrativeness in terms of accessibility, family

relationships, and other local factors

the area of interest. Limits of the development factor are
defined to be from the interval of 1.05 to 1.15 in incre-
ments of 0.05. The value of the determined coefficient is
to be determined by the board of the association of par-
ticipants in the LC based on knowledge of the area and
its territorial-historical and social contexts. The values of
factor of local conditions are shown in Table 2.

Values of the Fp and F), factors are determined for
each projection unit. Multiple values of F and F, factors
within the projection unit are not allowed.

2.2. Illustration of the new approach

The first step is to determine the average base price of the
project unit in €/m?. The calculation procedure is sche-
matically shown in Table 3. Example calculation is given
for the soil unit 1; other soil units have been processed in
the same way.

Thus, one price area for the entire project unit has
been created while taking into account all the legal criteria
for determining price maps for LC purposes. Next step of
is presented for two situations:

1) Site in an agricultural area, without plans for construc-
tion/development or other functional use (e.g. without
applications of factors); the valuation will use the aver-
age base price of the project unit in €/m? only.

2) Site situated in a territory with assumed increased
demand for non-agricultural use (with the applica-
tion of factors). In terms of municipality develop-
ment, the potential recreational use of the soil unit
11 is being considered (i.e. with development factor
Fr = 1.05). Soil unit 1 is considered more valuable
because of accessibility (i.e. with factor of local con-
ditions Fy; = 1.15).
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The value of a project unit in Table 4 presents a sin-
gle by weighted average determined number, which is the
basis for the valuation of all the plots placed in individual
soil units for cases where the plots are not lucrative in
terms of possible development or local conditions. The
final price of a soil unit is the application of factors that
also influence the price of plots within in the same way.
To compare the two procedures, we have created Figure 6,
showing overlay of areas of prices determined by both
methods.

Using the example of the placement of the plots of
two siblings (also taking into account the significance of
the location of the site for the future development of the
area or lucrativeness in terms of access), same size and
price of plots was reached using the proposed procedure.
Both plots are evaluated equally by the single price area
of the project unit. Without factors, the official price for
the equally sized plots would be 2268 € (Table 5). With
factors, the price for both brothers is 2676 €.

Our demonstration is not the only type of situation
where a small shift of plot causes a large change in its
price. It is a common case that within the commenting
process or due to an update of the original and new state
based on the received documents, it is necessary to par-

Z. Muchova et al. Land plots valuation in land consolidation in Slovakia: a need for a new approach

tially shift a land plot. Illustrated situation would mean
shifting of the plot by its entire width.

Benefits of the proposed procedure can be seen espe-
cially in A) simplified design of land plots within each
projection unit in terms of the price criteria, B) territorial
differentiation according to future development as well as
historical and social influences, C) involvement of own-
ers and their local knowledge in plots valuation through
the association of participants in the LC, D) application
of multicriteria methods in determining the value of the
original and new plots, E) creation of a set of assessment
parameters with the aim of highlighting or suppressing
some aspects, enhancing or restricting the view of the
given evaluation system of the soil according to specific
needs, G) formation of a “classification system” for evalu-
ating original and new plots, H) creating a modifiable,
expandable and integrable reference implementation of
examined procedures of plots valuation.

Price map of plots based only on the boundaries of the
SQEU areas and types of plots causes problems when de-
termining the relative prices of new plots within the pro-
posed projection units. Figure 3 shows that in many cases,
neighboring areas have more than twice the difference in
value, causing problems when designing two neighboring

Table 3. Average base price of a project unit (presentation of example implemented for Soil Unit 1)

Project unit | SQEU codes for | SQEU area for the| SQEU unit SQEU value for Price of the Average basg price
. P - - . o 2 . . . . of the project
identification | the project unit | project unit [m*] | value [Em™] |the project unit [€] | project unit [€] unit [€/m?]

1 0251013 1323 0.16 206 38298 0.084

0251413 46480 0.12 5392
0251013 34121 0.16 5323
0251213 28005 0.14 3893
0287243 191382 0.08 14545
0287443 85492 0.06 5215
0292783 44270 0.02 974

0250212 6052 0.15 896

0250212 11744 0.15 1738
0292683 5307 0.02 117

Table 4. Calculation of the final price of the soil units by the proposed procedure

. | Product of value ‘ Value Qf projection Lo;e}l Development Final price of soil
Projected unit and size Size [m?] unit [€/m?] Conditions Factolz F unit [€/m?]
Case (1) Factor Fy, R Case (2)
1 38298.33709 454176.75 0.084 1.15 1 0.097
2 13936.66329 201856.98 0.069 1 1 0.069
3 20094.56343 169564.33 0.119 1 1 0.119
4 30983.24784 206661.49 0.150 1 1 0.150
5 45986.67923 328857.02 0.140 1 1 0.140
6 45940.27375 309356.98 0.149 1 1 0.149
7 42702.38322 299814.69 0.142 1 1 0.142
8 35528.40830 240305.94 0.148 1 1 0.148
9 25754.25591 181244.54 0.142 1 1 0.142
10 28170.12636 194186.64 0.145 1 1 0.145
11 9059.38258 112143.28 0.081 1 1.05 0.085
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Figure 6. Valuation of project units

Table 5. Example calculation of the modified plot prices

Average base value | Modified plot Development Modified Modified plot
New plot New plot area fth . . I P 1 !
identification [m?] of the project unit value [€] actor average value value [€]
[€/m?] Case (a) Fr [€/m?] Case (b)
1B 27700 0.084 2268 1.15 0.097 2676
1A 27700 0.084 2268 1.15 0.097 2676

plots in virtually homogenous soil units. This enormously
complicates the placement of new plots in compliance with
legal criteria. LC project designer rearranges plots using
the spatial and functional arrangement of the country (op-
timal arrangement of roads, water management, erosion
and environmental measures) using proposed project units
and discussion of the proposal of the new plots with the
owners. Project units are areas of agricultural soil intended
for the subsequent parceling of new plots and are created
so that new plots are earmarked within them for future
usage. They may have a different shape and size, and ac-
cording to circumstances, the entire unit becomes a single
individual new plot, or is divided into several new plots.
An LC project designer has to identify the basic param-
eters for the valuation of existing and new plots (Muchova
et al., 2009) already at this stage. Placement of the plots
into proposed projection units is a subject of an agreement
with the owner after a discussion. The boundaries of the
areas of prices enter into this process as an alien element
with a fully different course for boundaries (e.g. following
contour lines in many cases) that is also of major impor-
tance for the design of a new plot. A logical consequence

of the above mentioned facts is the need for association of
the boundaries of these control elements for projecting. A
sensitive approach is necessary in landscape planning stage
for projected units bearing in mind that areas with homo-
geneous value are created. Here, it would be necessary to
modify the customary sequence of LC project stages, be-
cause if one wants to identify the boundaries of the areas
of prices with the projection units it must do so before
determining the price of the plots before redistribution.

Our reflection on the need to change procedures dur-
ing the final price adjustment of new plots was motivated
by known problems in satisfying the demands of the plot
owners. Presented new possibilities for addressing this
difficult task respect given requirements of the law while
also offer a more objective approach to the owner. It can
be expected that this contribution will be a stimulus to
call for a broader expert discussion that would develop
and possibly augment the outlined solution. The proposal
could also generate suitable material for the production
of comparative studies that are rare, not only in Slovak
conditions, see e.g. Jahanshiri, Buyong, and Shariff (2011),
Demetriou (2016).
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Conclusions

In this contribution the authors focused on the possibility
of reevaluating the current procedure for the valuation of
plots and finding a new approach that would more realisti-
cally account for the benefits of a particular location. Au-
thors proposed to determine official (information) prices
with a multicriteria evaluation that includes areas of the
spatial distribution of soil-quality ecological units (SQEU)
through a single price area for the projection unit as well as
a development factor and local factor. Specific procedures
for the evaluation of plots on agricultural soil in LC are illus-
trated by an example from the cadastral area of Skacany (in
northwestern Slovakia). The multicriteria view and factors
allow fine-tuning to a specific situation, while maintaining
transparency and compliance with legislative requirements
eliminate the disregard for actual value of the plots and large
differences in information price levels in the neighborhood.
The proposal maintains the principle of price maps and does
not require any changes in the methodology of LC, with the
exception of placing the association of boundaries of areas
of values with projection units before determining prices of
plots prior to redistribution. In this way, however, one avoids
the disproportions caused by SQEU borders within the soil
units. Authors consider the new approach to be fairer to
owners and easier to implement in LC projects while in
compliance with proportionality criteria.
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