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Abstract: Concerning the dependence of land taxation on the cadastral or market value of lands
in developed and developing countries, the role of land resources in the system of socio-economic
development is quite high. World studies show the presence of methodological problems related,
among other things, to the composition of price-forming factors of mass assessment. In relation to
garden and vegetable garden lands, the issue of taking into account factors related to the immediate
environment and soil quality is especially relevant, which is associated with the social justice of land
taxation. The current paper aims to determine the influence of factors of the immediate environment
and soil fertility on the cadastral value of the lands under consideration by determining which
methodological apparatus has been built. Modeling of the specific indicator of cadastral value (SICV)
of land plots is performed on the example of five gardening and vegetable gardening partnerships
of the Belgorod district, where 79% of the territory is occupied by agricultural lands, which are
quite diverse in soil composition, relief, and other studied factors. A linear model of dependence
between local factors and the UPCS is proved. The reliability of the model is confirmed by testing for
homoscedasticity, autocorrelation, and statistical significance of factors. The results of determining
the cadastral value demonstrated an average change of 10%.

Keywords: cadastral valuation; land tax; modeling; soil quality; relief; moisture supply; well; remote-

ness

1. Introduction

Natural resources, in the context of the implementation of the concept of sustainable
development, determine the system of their modern use on a global scale [1]. The demand
for land in the context of human society development is determined by its use in all sectors
and spheres of activity, but the main thing is that it is a spatial accumulator of various
types of resources and a place for the formation of a favorable human habitat [2,3]. The
volumes of land resource consumption are determined not only by their natural properties
(fertility, relief, hydrographic, and other conditions) but also by human needs, while socio-
economic needs do not arise in isolation but depend on the technical capabilities of society.
Economically justified minimization of environmental damage is interconnected with the
degree of development of methods for assessing natural resources, the main ones of which
are land [4]. When assessing land resources, the issue of determining their cadastral value
is especially relevant. This is due to the fact that the cadastral value, which is the result of
the state cadastral valuation (GKO) carried out by state budgetary institutions (GBUs), is
the taxable base for calculating land tax [5]. This study examines land plots in horticultural
non-profit partnerships and horticultural non-profit partnerships (GNPPs and ANPPs,
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respectively), which include non-profit associations of citizens for gardening, vegetable
gardening, and joint farming. Over the past three years, the number of registered garden
plots in the Russian Federation has increased by 30%, and the Union of Gardeners in
Russia, based on the assessment results, classifies 60 million citizens into this category [6].
However, according to the agricultural censuses for 2006 [7] and 2016 [8], the area of
agricultural land plots in GNPPs and ANPPs in the constituent entities of the Russian
Federation was decreasing. At the same time, in many developing countries of the world,
the independent cultivation of agricultural products is becoming a necessary source of
food, and the agricultural sector provides jobs and income to the population [9]. All this
confirms the development of the GNPPs’ sphere and, accordingly, this sector of the land
market.

In recent years, scientists have also paid attention to the methodological issues of
cadastral land valuation. In his works, S.V. Gribovsky suggested improving the system
of quality assessment and the methodological apparatus of cadastral valuation of real
estate objects [10]. A.V. Sevostyanova, although considering the valuation of lands of
populated areas, emphasized the accounting of land rent from fertility [11] since within
the boundaries of populated areas, there are agricultural land plots of varying quality.
Problems of agricultural land valuation were also studied by A.E. Sagaidak and A.A.
Sagaidak. They proposed the solution for Russia in the development of a land market
based on auction trade, which will ensure an equilibrium price based on the interaction
of supply and demand [12]. Researchers from different countries have suggested using
different models and methods for mass valuation. The advisability of using a hedonic
model in valuation in Malaysia for making more investment decisions was substantiated
by A. Yusof and S. Ismail [13]. Comparing the methods of constructing classical regression
models and spatial statistics models, the authors Kim B. and Kim. T. [14], based on the
available factual data on transactions, came to the conclusion that geostatistical methods
that take into account the presence of spatial patterns in price formation are best suited for
valuing land plots and houses located on them in Korea. Considering the complex nature of
real estate pricing, as well as the objective difficulties of constructing high-quality valuation
models using the classical regression method, a number of researchers proposed using the
neural network method to improve the objectivity and accuracy of valuation results. The
advantage of using this method in valuation practice is described by Mccluskey W., Davis
P, Haran M., Mccord M., and McCilhatton D. [15]. The results of comparing the methods
of regression analysis and neural networks in the implementation of mass valuation of
various types of real estate are featured in works by Abidoye R. B., Chan Albert P. C,,
Ghorbani S., and Afgheh S. M. [16,17].

PM. Sapozhnikov determined the indicators of cadastral value of soils in agroclimatic
subzones of agricultural landscapes [18]. S.A. Galchenko, R.V. Zhdanova S.I., and others
identified the factors of cadastral value that affect the sustainability and efficiency of land
use and, accordingly, land taxation [19]. I.G. Raguzin and T.I. Baltyzhakova paid attention
to the issues of accounting for landfills, industrial facilities, and other unattractive objects
when calculating the cadastral value. They introduced this factor into the model for as-
sessing the cadastral value of a segment of land plots intended for gardening, vegetable
gardening, and low-rise development in St. Petersburg, which improved the quality indi-
cators of the model without taking them into account [20]. The first of the above authors,
together with O.Yu. Lepikhina, examined the issues of applying machine learning methods
to calculate the cadastral value, which have been successfully implemented in different
countries [21], as well as issues of taking into account the availability of social infrastructure
for the assessed areas as price-forming factors, using spatial characteristics [22]. N.A. Alek-
seeva proposed a method of correlation-regression analysis of the cadastral value of land
plots, which allows adjusting the prices of the objects of analysis, showing deviations in the
cost of land plots, as well as explaining the reasons for underestimation or overestimation
of the cadastral value. This subsequently allows for the adjustment of socio-economic
policy, optimizing the accrual of land tax to local budgets [23]. A. Bangayan-Manera is of
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the opinion that it is necessary to take into account urban planning, environmental factors,
and factors associated with the use of land in the cadastral valuation of lands of populated
areas [24], and L.S. Dyachkova believes that it is necessary to take into account historical and
cultural assessment factors [25]. A. Agosto, using the example of land plots intended for res-
idential construction, identified 11 cost factors, including economic, legal, and quality of life
factors [26]. These proposals were expanded by A.L. Zhelyaskov and D.E. Seturidze, having
also included social and demographic indicators for agricultural lands [27]. Together, V.N.
Berdnikova, A.V. Osennyaya, and B.A. Khakhuk, having examined the socio-economic
factors for the territory of Krasnodar Krai, identified the most significant ones, including
the level of development of small and medium-sized businesses and the number of people
permanently residing in the territory [28]. The team of authors consisting of V.F. Kovyazina,
A A. Kitsenko, and Seyed Omid Reza Shobairi proposed taking into account the degree
of infrastructure development as a cost factor for the cadastral value of forest lands [29].
Zhuravlev E.G. and Konovalova E.V. noted the factor “availability of a water body” as
significant in relation to lands under individual residential development [30]. From an
environmental perspective, T. Fauk and P. Schneider discussed the impact of green spaces
on land value, proposing the creation of a unified valuation matrix to determine a standard
base value for land [31]. H.R.M. Nisansala and P.C. Kaluthanthri examined a range of
factors influencing value to modernize the land valuation process, including access to
transportation infrastructure, distance to schools, commercial establishments, hospitals,
and urban centers, population, terrain slope, and land-use conditions [32].

Moving away from the controversy of scientists studying the issues of the significance
and consideration of various factors influencing the cadastral value of lands of different
categories and types of permitted use, it is worth paying attention to alternative author’s
studies, which deal with factors capable of reducing the cadastral value. For example,
E.L. Kuleshova talks about taking into account unfavorable environmental factors, among
which she singles out soil pollution [33]. V.S. Gorbunova and others consider radiation,
noise, and electromagnetic pollution, including air, soil, and groundwater pollution, among
other factors [34]. E.N. Bykowa notes the influence of negative infrastructural externalities
on the cadastral value of lands encumbered by security zones caused by the presence of
linear objects within the boundaries of such lands [35]. Along with her, a number of authors,
including A.A. Varlamova [36], V.Yu. Sutyagina [37], K.E. Senkovskaya [38], and Yu. V.
Chernetskaya [39], developed methods that provide for the accounting of encumbrances,
including those associated with the presence of security zones within the boundaries of
land plots, by introducing correction factors into the cadastral value model.

At the same time, there are currently methodological and practical problems in the
field of cadastral valuation of agricultural land and garden land. For example, E. Wéjciak
and A. Cienciata, in relation to agricultural land in Poland, noted a high degree of corre-
lation between the obtained valuation results and market prices using the index method
technology and also highlighted the problem of determining the spread and dimension of
correction factors, including the impossibility of fully reflecting the existing development
potential of agricultural land [40].

Many authors pay attention to the analysis and influence of various cost factors on
the value of the lands under consideration. Thus, based on factor analysis in relation to
garden and vegetable garden lands, S.E. Badmaeva and LS. Andryushchenko identified
such hidden price factors as the availability of transport infrastructure facilities, the distance
to public transport stops, and the prestige of the area where the facility is located [41]. For
agricultural lands, the authors L. Meissner and O. Musshoff noted the influence of soil
quality on their value [42]; a similar relationship was proven by J. Choumert for agricultural
lands in Argentina [43]. Positive-negative dynamics of changes in the value of land in
the province of Huambo, Angola, from such factors as location, market dynamics, the
presence of water on the site, proximity to tourist destinations, and physical conditions
of agricultural fields, were noted by E. Lote and FO. Tavares [44]. ]. Szturc and V. Hybler,
using the Czech Republic as an example, noted the influence of soil quality as a factor
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in land valuation on their value, indicating a tendency for land value to increase with
the highest soil quality, using the results of soil appraisal [45]. V. ]. Burton and others
emphasized the necessary consideration of soils and their biodiversity when valuing land
in order to increase the objectivity of the results [46]. S. A. Mamantova and O. P. Kolpakova,
when performing a cadastral valuation of lands of gardening and vegetable gardening
associations, came to the conclusion that it is necessary to take into account individual
characteristics of land plots, including the qualitative condition of the soil, and to replace
the generalized factor “Landscape and ecological attractiveness” with a combination of
several factors [47].

The presented analysis of Russian and foreign studies by the authors in the field of
cadastral valuation of agricultural GNPP and ANPP lands allows us to conclude that there
are various kinds of problems in the methodological support of the cadastral valuation
process, as well as practical issues. For this reason, many authors are making attempts to
solve them by proposing methodological developments to improve the current regulations
for determining the cadastral value, including proposals for various cost factors that, in
their opinion, affect the cadastral value of the lands in question. However, despite the
current trend of modernizing the cadastral valuation process, such issues as taking into
account local factors when assessing GNPP and ANPP lands, the consideration of which is
not provided for by the Methodological Guidelines (Order of Rosreestr dated 04.08.2021
No. P/0336), remain unresolved [48].

2. Materials and Methods

The objective of this study is to determine the influence of immediate environmental
factors and soil fertility on the cadastral value of GNPP and ANPP land plots. In this
regard, the work substantiates the composition and necessity of taking into account the
specified local factors when determining the cadastral value of GNPP and ANPP land plots.
Proposals are put forward aimed at changing the calculation scheme for determining the
cadastral value, determining the cadastral value of land plots in the segment “Gardening
and vegetable gardening, low-rise residential development” using the Belgorod district of
the Belgorod region as an example. Analysis of changes in the cadastral value is obtained
by the State Budgetary Institution, along with the results of the study.

The objective of the study is to change the model of the SICV composition of cost
factors to take into account the factors of the immediate environment and soil fertility in
the Belgorod district of the Belgorod region. The scientific novelty of the study lies in
obtaining a model for calculating the cadastral value, taking into account the influence of
local factors and modifying the methodology for cadastral valuation of GNPP and ANPP
lands, which is regulated by methodological guidelines on state cadastral valuation (Order
of Rosreestr No. P/0336 dated 8 April 2021), which do not provide for taking into account
such factors [48].

The scientific research was conducted based on an integrated approach to solving the
set tasks. The review of Russian and foreign scientific studies by the authors was conducted
using methods of the theoretical level, including generalization, comparison, induction,
deduction, and the hypothesis method. The Avito platform and the data of the report on
the results of the cadastral assessment of the State Budgetary Institution of the Belgorod
Region were used to collect initial market data. The resulting part of the study was obtained
using the functionality and software add-ons of GIS Axioma 6.0, especially in terms of
creating GIS projects that visualize the sample and analyze the initial market data. The use
of MS Excel add-ons allowed us to conduct correlation and regression analyses and obtain
a model of the land SICV.

The territory under study was the Belgorod District of the Belgorod Region of the
Russian Federation, where the last state cadastral valuation (GKO) was carried out in
2022, including land plots of the GNPP and ANPP. Among the cost factors of the cadastral
value of the land plots of the considered segment, the cadastral appraisers during the GKO
took into account the following factors: the distance to the administrative center of the
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settlement and the nearest public transport stop, the distance from the settlement to the city
of Belgorod and from the settlement to the center of the municipal district, the presence of
a central sewerage system and central water supply in the settlement, the population of
the municipal district/urban district, and average monthly wages in municipalities, urban
districts, and the center of the urban/rural settlement [49].

Modern practice of cadastral valuation of land plots often does not reflect the full
picture of their market pricing due to the mass nature of its implementation and failure
to take into account many significant factors that could affect the amount of cadastral
value [50]. This circumstance often leads to an overestimation of land tax, in connection
with which, within the framework of this study;, it is proposed to take into account the
factors of the immediate environment and soil fertility (local factors) in order to study
their influence on cadastral value of lands in the segment under consideration. It is worth
noting that local factors can be identified and analyzed specifically in the territory of the
assessed land plots or their immediate surroundings; for example, in the territory of GNPP,
ANPP, or individual housing construction (IHC), where the market value of land plots in
the said partnerships can be formed due to the specifics of the implementation of business,
economic, and managerial activities, expressed by a set of price factors influencing their
market value. The following local factors are proposed in the work: distance to the railway
station in km; soil quality of GNPP, ANPP, and individual housing construction in quality
points; relief inside GNPP, ANPP, and individual housing construction, slope in %; the
presence of a borehole (well); the distance from solid waste storage sites in m. Along
with the above, factors taken into account during the GKO of 2022 will also be considered,
including the distance to the nearest populated area, the distance to a reservoir, the distance
to the forest, the type of access road surface, and the presence of a capital construction
project on the land parcel.

The composition of the factors of the immediate environment and soil fertility is
justified from the point of view of pricing on the open land market, as well as the demand
and preferences of a potential buyer for the relevant land plots.

Below is a brief justification for each of the factors under consideration.

(1) “Distance to the railway station”.

As the distance of GNPP and ANPP land plots from passenger railway stations
increases, the demand for them decreases, which is reflected in the market price. This is
due to the need for transport links in the absence of personal vehicles.

(2) “Soil quality within the partnership”.

The quality of soils for the considered intended purpose of land plots (Federal Law
(FL) No. 217-FZ dated 29 July, 2017) the cultivation of basic agricultural crops [51], which
in turn provides the population (owners of GNPP and ANPP land plots) with personal
food products, constituting an important cost factor of the cadastral value. This is due,
among other things, to the need to withdraw part of the differential land rent of the first
type through land taxation. Demand in the land market also reacts to the quality of the soil,
which is associated with the possible economic consequences of its decline due to negative
degradation processes such as erosion, swamping, flooding, etc.

To study the influence of this factor, GNPP and ANPP located in territories with
different types of soils are used in the following work (see Figure 4). Figure 1 shows the
location of GNPP "Domostroitel” in the Belgorod region.
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Legend
@ Well
[0 Solid waste storage areas
Land boundaries
[] GNPP boundaries
Reservoirs
Forest

Figure 1. Location of GNPP “Domostroitel” within the boundaries of the Belgorod region [52].

(3) “Relief inside the partnership”. The layout of the territory, including the placement
of capital construction projects (residential buildings, non-residential buildings), as well
as engineering infrastructure facilities (pedestrian paths, local sewerage, gas networks,
boreholes, wells, etc.), depends on the terrain of the territory of GNPP and ANPP land
plots. This, in turn, can differentiate the future costs of the land owner, reducing them
with favorable terrain and increasing them with unfavorable terrain (flooded lowlands,
sharp difference in heights on one site), which will accordingly affect pricing on the
land market. Figure 2 shows the terrain within the boundaries of the territory of GNPP
“Domostroitel” [53].

Legend
@ Wwell
0 Solid waste storage arcas
Land boundaries
.Rcsavoirs
Forest
Relief cross section with horizontal lines

Figure 2. Relief within the boundaries of GNPP “Domostroitel”, Belgorod region [53].

(4) “Availability of a well (water well)”. Water supply affects both the provision of
economic (irrigation of agricultural crops) and domestic needs (drinking, sewage) [54]. The
presence of water supply sources on a land plot changes the demand and prices on the
land market towards an increase.

(5) “Remoteness from solid waste storage areas”.

For the territory of GNPPs, ANPPs, or cottage villages, there are always places for
waste and garbage storage. If the site is located further from solid waste storage sites, it will
be more attractive to potential buyers [55], which is due to the absence of possible negative
consequences in the form of air, soil, water, green space, and other components of natural
environment pollution. At the same time, environmental issues are particularly relevant at
present, where many Russian researchers are engaged in issues of assessing the current
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state of natural components, such as soils and green space, offering various solutions of
both theoretical and practical significance [56-58].

Based on the preliminary substantiation of the composition of factors of the immediate
environment and soil fertility, a hypothesis was put forward about the need to take them
into account when determining the cadastral value of land plots of GNPPs, ANPPs, and
individual housing construction.

Figure 3 shows the algorithm of the methodology that takes into account the specified
local factors in the system of cadastral valuation of land plots of GNPPs, ANPPs, and

individual housing construction.

1. Collection and processing of
l initial market data
v v ¥
Analysis of the Justification of the Collection of  infor- Vectorization of
land market composition of cost mation on qualitative graphic data (soil and
factors and quantitative landscape maps)
values of cost factors

l Y

Adjustment of
market data for Ranking the values of qual- Mormalization of the values of
trading and ity cost factors by assigning quality cost factors by dividing
transaction/offer them discrete values 0 and 1 the assigned rank value of the
date factor by the value of the maxi-
mum rank
h 4
4, Conducting regression analysis 3. Selecting the tjf'pl.i of statisti- 2. Conducting
¢ cal model depending on the |#— . .j.s00 analysis
value of the determination co-
efficient (R2)
' v
Yes l i I
5. Writing a Linear 5tatistical Calculation of

Model Equation Linear Exponential partial correlation co-
efficients
L.

l Multiplicative - “
6. Statistical model quality analysis power Checking factors for
multicollinearity
) -
/ \ Checking the val- J \'ﬁ
. . ues of cost factors
Checking the lin- for their statistical Using Using the
ear model for its e . .
. I significance partial Variance
statistical signifi- r i lati Inflati
cance usine the Durbin-Watson correlation ation
g i i iati oefficents, Factor
calculated vahue of Linear model analysis for: statistical test rostieients, :
the Fisher F test 1) homoscedasticity, Tep 23 (VIF),VIF=10
2} autocorrelation in residuals
Goldfeld-Cuandt
method
Y
7. Calculation of the specific indicator of - 8. Calculation of land plots cadastral
the land plots cadastral value " value

Figure 3. Algorithm for calculating the cadastral value of land plots for GNPPs, ANPPs, and

individual housing construction.

The study was conducted in several stages. In the process of collecting initial market
information on transactions and offers, a sample of 350 land plots of the type of permitted
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use under consideration was prepared, located within the boundaries of 5 GNPPs of the
Belgorod District of the Belgorod Region.

During the second stage of the study, a GIS project was prepared based on satellite
images and an in-kind survey of the territory to determine, using MapInfo functions, the
values of location factors determined by accessibility in m or km. Landscape and soil maps
were used to determine the types of soils within the boundaries of the assessed territories
and the features of the relief structure. The value of the cost factor “Soil quality inside GNPP,
ANPP, IHC” was assigned based on the materials of NPO GeoGIS LLC. According to these
data, leached chernozems, dark gray forest chernozems, typical chernozems, and gray
forest chernozems with site quality scores of 60, 58, 62, and 55, respectively, occur in the
territories of GNPPs, ANPPs, and IHCs [59]. The results determining the soil quality scores
of soil types within the boundaries of the study areas were obtained by superimposing a
vectorized soil map of the region and a GIS project with the boundaries of land plots and
GNPPs, ANPPs, and IHCs (see Figure 4).

Legend
@ well

_J Solid waste storage areas
Land boundaries
[l Soil types
Reservoirs
Forest

Figure 4. Overlay of GNPP “Domostroitel” on the soil map of the Belgorod region.

In the third stage, initial market data were analyzed using MS Excel add-ins. It should
be noted that the analyzed local factors were divided into quantitative and qualitative
factors, where the values of the latter were specified discretely, using dummy variables
with values from 0 to 1, based on the absence or presence of a feature, respectively. The
factor values were ranked by dividing them into ranges of factor values and assigning
ranks (ordinal numbers) to them. Ranking was carried out in relation to factors such as
“Relief inside GNPP, ANPP, and IHC”, “Availability of a well (water well)”, and “Type of
public road surface” by assigning their discrete values (0 or 1) and normalizing the values
of the indicators by dividing the rank value of the factor by the value of the maximum rank.
Taking into account the existing differentiation in the initial market data, it was necessary
to make several types of adjustments for the trade and date (transactions, offers). However,
the adjustment of the date of the transaction/offer was calculated quarterly due to the
small dynamics of offers during the exposure period.

During the fourth stage, the significance coefficients were calculated, and the fac-
tors were tested for multicollinearity using two methods: partial correlation coefficients
and variance inflation coefficients. Partial correlation coefficients are determined by the
following formula:

Txy = Txz'Tyz

\/(1 - r%z)'(l - rﬁz) ,

where ryy, 1z, and r,; are the partial correlation coefficients of the studied variables.

(1)

Txy(2)
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The variance inflation factor (VIF) is calculated using the following formula:
VIF=1/(1 - R?), (2)

where R;? is the coefficient of determination of the i-regressor.

It is generally accepted that if the value of a factor is (VIF > 10), then such a factor is
excluded since its presence can lead to multicollinearity.

At the same time, the presence of multicollinearity between factors indicates the use
of factor characteristics that are constituent elements of each other. In the case of revealing
the presence of multicollinearity between factors, one or more dependent variables can
be excluded by means of a simple method. However, in practice, the exclusion of a factor
may not always depend on the value of the correlation coefficient obtained as a result of
correlation analysis, but, for example, due to the peculiarities of market pricing and the
logical justification of existing information [60].

The next stage was a regression analysis using the MS Excel add-in “Data Analysis—
Regression”. Based on initial market data, three regression models were constructed
(multiplicative (power), linear, and exponential), among which the value of the determina-
tion coefficient (R?) was the highest for the linear model, in connection with which it was
preferred for further modeling of the cadastral value of land plots:

yv=f(x1,x0,...%p), 3)

where (x;) are independent variables of land plot characteristics, and (y) is a dependent
variable (market value of land plots).

It should be noted that each cost factor was introduced into the model sequentially [61],
where during the next stage of factor introduction, the quality of the model was checked,
taking into account the values of such indicators as t-statistics (t > 3) and F significance
(o = 0.05), provided that the specified reliability of the model was not exceeded.

At the same time, it was necessary to check the regression model for compliance with
the normal distribution law, provided that the values of statistical significance should
not be greater than (p < 0.05) for each cost factor included in the model. After that, the
resulting model of future cadastral values was analyzed for homoscedasticity using the
Goldfeld—Quandt method and autocorrelation in the residuals was checked. When using
the Goldfeld-Quandt method, it was necessary to perform the following steps:

(1) Ordering observations by one of the factors;

(2) Exclusion of the population (C) of central observations subject to the following

condition:
n—m

2
where p is the number of parameters being estimated, (C) is the set of central observations,
and 7 is the number of factors;

(3) Dividing the remaining observations into two equal sets and constructing paired
linear regression models;

(4) Determining the residual sums of squares for each of the groups (51, Sp) and
determining their ratio for testing the direct and inverse dependence of the dispersion of
the residuals on the square of the factor:

> p, 4)

Fobs = ?2/ (5)

where S1 and S are observation groups.

It is important to specify the condition of the null hypothesis of homoscedasticity,
which is satisfied if the ratio F,s (5) satisfies F.i; degrees of freedom for each residual sum
of squares [62]:

# > p. (6)
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As was said earlier, 350 observations were carried out in the study, among which 150
central observations were excluded, and 2 groups of 100 observations were considered. For
each of the groups of observations, linear regression models were built, and preference
was given to those undergoing the stage during which regression analysis and regression
coefficients were determined (see Table 1). After that, the values of the SICV of land plots
of the considered segment were determined, and their cadastral value was calculated using
a sample of plots of GNPP “Domostroitel” in the Belgorod region.

3. Results

In accordance with the methodology for determining the cadastral value of land plots
of the segment under consideration, taking into account local factors, 350 similar objects
were taken, which corresponded to the conditions of representativeness of the sample.

Based on the presented sample of similar objects, the values of the significance coef-
ficients were calculated using the MS Excel add-in “Data Analysis—Correlation”, and a
check of factors for multicollinearity was performed, the results of which are presented in
Table 1.

Table 1. Checking factors for multicollinearity.

Y X, X, X; Xy Xs X X, Xs Xo X10
Y 1
X, 0.995 1
X, 0.086 0.090 1
Xs3 —0.022 —0.023  0.117 1
X4 0.039 0.032 0.044 0.049 1
X5 0.291 0290  —0.026 —0.100 —0.014 1
X6 —0211 —0209  0.075 0.104 0041  —0.806 1
X, —0058 —0058 0009 —0.008 —0.008 —0.183  0.09 1
Xs ~0.146 —0.139  0.010 0.048  —0.089 —0523  0.499 0.209 1
Xo —0.234 —0243 —0.072  0.020 0.09%  —0.626 0483 0.054 0.284 1
X10 —0419  —0409  0.039 0.092 0021  —0816  0.785 0.109 0.484 0.478 -1

Xy—distance to the nearest settlement; X,—distance to the reservoir; X3—distance to the forest; X3—type of
driveway surface; Xs—distance to a railway station; X¢—soil quality inside GNPPs, ANPPs, and individual hous-
ing construction; Xy—relief inside GNPPs, ANPPs, and individual housing construction, slope; Xg—availability
of a capital construction project on the land plot; X9—availability of a well; X1p—distance from solid waste storage
areas.

Checking the factors for multicollinearity showed a strong correlation between the
factors: the values of (X5), (X4), and (Xjp) were above 0.75. The identified relationship
may indicate an erroneous distribution of factor values since the identified factors are not
related to each other from the point of view of market pricing and a logical explanation of
the current market situation on the assessment date [63].

Since the previous test showed multicollinearity between factors that is not related to
logic and research, a test was conducted to determine the variance inflation factor (VIF).
The results of the test are presented in Table 2.

Table 2. Results of VIF calculation for factors.

Factor Name VIF Value
Distance to the nearest settlement (X7) 9.067
Distance to the reservoir (X») 1.112
Distance to the forest (X3) 1.325
Type of driveway surface (X4) 1.069
Soil quality inside GNPP, ANPP, individual housing construction (X) 1.034
Relief inside GNPP, ANPP, individual housing construction, slope (X7) 1.169
Availability of a well (Xo) 1.125
Distance from solid waste storage areas (X1q) 1.217
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Since, according to Table 3, the value of the VIF coefficient for all factors under
consideration is less than 10, the factors included in the model are not multicollinear.

Table 3. Results of regression analysis.

Regression Statistics

Plural R 0.99
R-squared 0.99
Normalized R-squared 0.99
Standard error 1.34
Observations 350

Coefficients Standard error t-statistics p-meaning
Y-intersection 44.863 2.540 17.663 0.000
Distance to the nearest settlement (X7) 4.327 0.025 174.252 0.000
Distance to the reservoir (X») 0.115 0.033 0.443 0.027
Distance to the forest (X3) 0.011 0.027 0.403 0.018
Type of driveway surface (X4) 0.247 0.191 1.292 0.019
Soil quahty 1n51de.GNPPs, ANPPs, and individual 0.079 0.047 1.665 0.030
housing construction (Xg)
Relief 1n510de GNPPs, ANPPs, and individual housing 0.033 0156 0215 0.023
construction, slope (X7)
Availability of a well (Xg) 0.441 0.179 2.461 0.014
Distance from solid waste storage areas (Xj) —4.491 1.208 —3.718 0.000

The next stage was a regression analysis, where the factors with the highest value of the
pair correlation coefficient (0.995) were included first. Then, by alternately including each
of the presented factors in the model, their final set was selected. In this case, the criteria
for selecting factors in the final model were the values of the determination coefficient
(R?), the average approximation error, the Student’s t-criterion, and the calculated value of
the Fisher F-criterion, which are responsible for the quality of the cadastral value model.
However, it is worth noting that if the value of the determination coefficient decreased
when including the next factor in the model, it was subject to exclusion in order to avoid
deterioration in the quality of the constructed model. As a result of the regression analysis,
only eight factors out of ten turned out to be significant, which is due to the change in
the value of the coefficient of determination (R?) within the range from 0.73 to 0.99, which
reflected the high significance of the model and its adequacy from the point of view of the
features of market pricing. Thus, the following factors were included in the final regression
model: Xl/ Xz, X3, X4, X6r X7, X9, and X1() (see Table 3)

In accordance with the data presented in Table 3, a linear statistical regression model
equation was constructed:

Y =4.327-X;1 + 0.115-X5 + 0.011-X3 + 0.247-X4 + 0.079-X4 + 0.033-X7 + 0.441-X9 — 4.491-X;o + 44.863, (7)

where Y is SICV, Xj is the distance to the nearest settlement, X, is the distance to the
reservoir, X3 is the distance to the forest, Xy is the type of driveway surface, X is the soil
quality inside GNPPs, ANPPs, and individual housing construction, Xy is the relief inside
GNPPs, ANPPs, and individual housing construction, including slope, Xy is the availability
of a well, and Xj is the distance from solid waste storage areas.

Substituting the values of cost factors into the model when determining the SICV
should be performed in a standardized form.

After constructing the model, it was necessary to check it for statistical significance,
the results of which are provided in Table 4.

According to the data in Table 4, the value of “Significance F” did not exceed the
reliability of the model (x = 0.05). Then, the values of cost factors and market prices of
similar objects were checked for compliance with the normal distribution law, the results of
which are presented in Table 5.
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Table 4. Results of statistical significance of the model.
df SS MS F Significance F

Regression 8 70,402.63 8800.329 4918.044 0.000
Remainder 341 610.18 1.789
Total 349 71,012.82

Table 5. Results of statistical significance of factors.

p-Value

Y-intersection 0.00000000
Distance to the nearest settlement (X7) 0.00000000
Distance to the reservoir (X») 0.02725312
Distance to the forest (X3) 0.01821540
Type of driveway surface (X4) 0.01932121

Soil quality inside GNPPs, ANPPs, and individual housing construction (Xg) 0.03024612
Relief inside GNPPs, ANPPs, and individual housing construction, slope (X7) 0.02314561
Availability of a well (Xo) 0.01424323
Distance from solid waste storage areas (Xjg) 0.00000010

The test of the regression model for homoscedasticity confirmed the hypothesis of
homoscedasticity since Fgps < Fit (see Table 6). Such a test of the model indicates its
reliability and the high level of the data obtained. To test the model for autocorrelation in
the residuals, the Durbin-Watson statistical criterion was used since the regression model
equation contains a free term. The test results are presented in Table 6.

Table 6. Results of residual sums of squares, Fobs, and Durbin-Watson tests.

Indicators Value
I-group (S7) 1068.850
II- group (Sy) 3522.230
Fobs 2.623
Ferit 2.768
Dobs 1.523
Dy 1.100
D, 2.100

Next, the values of the SICV were calculated by substituting each of the factors selected
at the stage of regression analysis into the equation of the linear regression model (see
Table 7).

Table 7. Results of determining the SICV of land plots.

No CN X1 X2 X3 X4 X7 X9 X10 X6 Sip Y man) SICV 2022 SICV pew SSIICC‘Q;‘EW
_ 2022
1 31:15:0111011:22 6575  1.087  3.392 0 0 0 008 58 759 76.568 63.59 76.740 ~13.15
2 31:15:011101123  10.301  9.022  5.048 0 1 1 03 60 987 94.280 63.59 94.169 —30.58
3 31:15:0111011:24 2930 4708  1.844 1 0 0 03 58 522 60.701 63.59 62.851 0.739
4 31:15:0111011:26 0905  1.903  3.344 0 1 0 03 60 400 51.845 63.59 56.944 6.65
5 31:15:0111011:27  2.066 1364  1.016 0 0 0 03 60 467 56.765 63.59 57.343 6.25
6 31:15:0111011:28  5.090 4219 2732 1 0 0 03 60 605 69.803 63.59 71.047 —7.46
7 31:15:011101129 0743 8136  0.752 0 0 0 03 60 386 57.995 63.59 54.129 9.46
8 31:15:0111011:3 1121  3.606  2.408 1 0 0 03 60 600 66.482 63.59 57.664 ~593
9 31:150111011:30 5630  4.689 2972 0 0 0 03 58 671 72.263 63.59 70.461 —6.87
10 31:15:0111011:31  7.358 1573 5576 1 0 0 0,1 58 800 80.258 63.59 82.619 ~19.03

In order to visualize the results obtained for determining the cadastral value of land

plots, an estimated zoning of the studied territory of GNPP “Domostroitel” was performed

based on the SICV value. The range of SICV values varies from RUB 53 to 103/sq.m. The
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results of the assessment zoning confirmed the hypothesis regarding the influence of factors
of proximity and soil fertility on the market value of land plots since land plots located
within the boundaries of soils with a high bonitet score have high SICV values compared
to land plots located within the boundaries of the least fertile soils. Similarly, land plots
located far from solid waste storage sites have higher SICV values compared to land plots
located within walking distance of solid waste landfills (see Figure 5).

Legend
SICV,

rubles/sq.m
54-62
62 -67
67-176
76 - 82
82-86
86-94
94 -100
100 - 10

Figure 5. Zoning of the territory of GNPP “Domostroitel” according to SICV, taking into account the
influence of local factors.

Taking into account the data presented in Table 8, the cadastral value of land plots
was determined as the product of the SICV and the area of the land plot (see Table 8).

Table 8. Results of determining the cadastral value of land plots.

No CN SIP SICVZOZZ CV2022 SICVnew CVnew
1 31:15:0111011:22 759 63.59 48,264.81 76.740 58,245.66
2 31:15:0111011:23 987 63.59 62,763.33 94.169 92,944.80
3 31:15:0111011:24 522 63.59 33,193.98 62.851 32,808.22
4 31:15:0111011:26 400 63.59 25,463 56.944 22,777.60
5 31:15:0111011:27 467 63.59 29,696.53 57.343 26,779.18
6 31:15:0111011:28 605 63.59 38,471.95 71.047 42,983.44
7 31:15:0111011:29 386 63.59 24,545.74 54.129 20,893.79
8 31:15:0111011:3 600 63.59 38,154 57.664 34,598.40
9 31:15:0111011:30 671 63.59 42,668.89 70.461 47,279.33

10 31:15:0111011:31 800 63.59 50,872 82.619 66,095.20

The proposed composition of local factors and the algorithm of the cadastral valuation
methodology, taking them into account, made it possible to obtain cadastral value values
in the amount of the market value of land plots in the segment under consideration.

4. Discussion

As a result of regression analysis, a model of the cadastral value of land plots was
obtained. The results of the analysis of the statistical significance of the model (Table 5)
indicate the high reliability of the results, the absence of randomness, and the presence
of a pattern (Significance F < 0.05). All factors included in the model have a statistically
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significant relationship with cost since (p-value < 0.05). Analysis of the regression model
for homoscedasticity and autocorrelation in the residuals showed the reliability of the data
obtained. In the model, the value of the coefficient X10 turned out to be negative (—4.491),
which fully explains the dependence of the cost of land plots with increasing distance from
solid waste storage sites. Analyzing the model, it is worth noting that such local factors as
the quality of soils inside the GNPP, the topography inside the GNPP, and the type of access
road surface turned out to be statistically significant, along with the factors of territorial
accessibility and engineering support of the territory.

The obtained model of cadastral value was tested on land plots of GNPPs, ANPPs, and
IHCs in the Belgorod district of the Belgorod region. The implementation of the obtained
model reflected the difference in the cadastral value from the market value of the land plots
under consideration. The range of the difference varied from 7.8% to 16.7% for all analyzed
GNPPs. At the same time, the difference between the market value and the cadastral value
determined within the framework of the next round of the GKO of 2022 amounted to 35%,
which indicates the effectiveness and reliability of the methodology proposed in this study.

When comparing the results of determining the cadastral value within the framework
of the study and the cadastral value determined based on the results of the GKO of
2022, a change in the determination coefficient (R?) of the regression model from 0.73 to
0.99 was noted. The results of determining the cadastral value showed its change by an
average of 10%.

5. Conclusions

Based on the above material, we can present the following conclusions.

Firstly, being one of the types of raw materials, land resources represent the basis for
the future development of the country, which requires effective public administration [64].
In the environment of a state’s market economy, such resources are one of the types of
economic assets and, at the same time, a strategic resource on which the food security
of the entire country depends [65], ensuring the functioning of the revenue side of local
budgets. In this regard, the market and cadastral valuation of land resources should reflect
the accuracy, reliability, and effectiveness of existing regulations for its implementation,
which is due to the need to obtain objective results, for example, the cadastral value of such
resources, the value of which, in accordance with the established trend of market pricing,
should be in the range of market value.

Secondly, the composition of local cost factors is substantiated both from the point
of view of demand and preferences of potential buyers and from the point of view of
the pricing system on the open land market. The specified factors of the immediate
environment and soil fertility according to the results of modeling the SICV of land plots
of GNPPs, ANPPs, and IHCs turned out to be significant and influenced market pricing
and, therefore, should be taken into account when determining the cadastral value as the
taxable base for land tax.

Thirdly, the obtained model has limitations in its application only for the assessment
of land plots of GNPP of the Belgorod region, which is associated with the locality of land
markets in certain territories of municipalities. The composition of price-forming factors
of cadastral value in other markets may change, but the technology of their accounting is
applicable in the conditions of an active land market.

Fourthly, among the justified cost factors included in the calculation model of the
SICV, the study included such local factors that are grouped into factors of the immediate
environment, described by the distance to a water body, forest, or settlement, and factors
characterizing the pavement of the access road, availability of a well (water well), and
factors characterizing the quality of soils, which include the type of soil and relief inside
GNPPs, ANPPs, and IHCs. The factor of distance from the places of storage of solid waste
was ambiguous in this classification since it is also a factor of the immediate environment,
which is reflected in the potential attractiveness of land plots for buyers. It is also a factor
of soil fertility, which is due to the possibility of negative environmental consequences.



Land 2024, 13, 1004 15 of 17

Author Contributions: Conceptualization, E.B.; methodology, E.B. and N.Z; software, T.B., N.Z.
and O.P; validation, E.B.; formal analysis, E.B. and T.B.; investigation, E.B.; resources, T.B. and N.Z.;
writing—original draft preparation, T.B. and N.Z.; writing—review and editing, E.B. All authors have
read and agreed to the published version of the manuscript.

Funding: This research received no external funding.
Data Availability Statement: The associated data set in this study is available upon request.

Conflicts of Interest: The authors declare no conflicts of interest. Author Zalivatskaya N. AO

Lengiprotrans.

References

1. Golovina, E.I; Grebneva, A.V. Features of groundwater resources management in transboundary territories (by the example of
Kaliningrad region). Geol. Miner. Resour. Sib. 2022, 4, 85-94.

2. Marinina, O.A.; Tsvetkova, A.Y.; Vasilev, Y.N.; Komendantova, N.N.; Parfenova, A.S. Evaluating the Downstream Development
Strategy of Oil Companies: The Case of Rosneft. Resources 2022, 11, 4. [CrossRef]

3. Vasilev, Y.; Tsvetkova, A.; Stroykov, G. Sustainable development in the Arctic region of the Russian Federation. In Proceedings
of the International Multidisciplinary Scientific GeoConference Surveying Geology and Mining Ecology Management, SGEM,
Varna, Bulgaria, 18-24 August 2020; pp. 16-25.

4. Yurak, V.V,; Dushin, A.V,; Mochalova, L.A. VS sustainable development: Scenarios for the future. Notes Min. Inst. 2020, 242,
242-247. [CrossRef]

5. Wang, D Li, V. Mass appraisal models of real estate in the 21st century: A systematic literature review. Sustainability 2019, 11,
7006. [CrossRef]

6. News—Russian Government. Available online: http://government.ru/news/47700/ (accessed on 10 October 2023).

7. Rosstat—All-Russian Agricultural Census 2006. Available online: https:/ /rosstat.gov.ru/vshp /2006 (accessed on 12 October
2023).

8.  Rosstat—All-Russian Agricultural Census 2016. Available online: https:/ /rosstat.gov.ru/vshp /2016 (accessed on 12 October
2023).

9.  Azadi, H,; Vanhaute, E. Mutual effects of land distribution and economic development: Evidence from Asia, Africa, and Latin
America. Land 2020, 8, 96. [CrossRef]

10. Gribovsky, S.V. On the issue of the quality of cadastral valuation of real estate for tax purposes. Prop. Relat. Russ. Fed. 2019, 9,
24-29.

11. Sevostyanov, A.V. Economic assessment of urban settlement lands in market conditions (theory, methodology, practice). Land-
Manag. Cadastre Land Monit. 2006, 1, 68-79.

12. Sagaidak, A.E.; Sagaidak, A.A. Improving the assessment of agricultural land in market conditions. Financ. Mark. Banks 2020, 5,
97-101.

13.  Yusof, A.; Ismail, S. Multiple regressions in analysing house price variations. Commun. IBIMA 2012, 2012, 383101. [CrossRef]

14. Kim, B.; Kim, T. A study on estimation of land value using spatial statistics: Focusing on real transaction land prices in Korea.
Sustainability 2016, 8, 203. [CrossRef]

15.  Mccluskey, W.; Davis, P.; Haran, M.; Mccord, M.; Mcilhatton, D. The potential of artificial neural networks in mass appraisal: The
case revisited. J. Financ. Manag. Prop. Constr. 2012, 17, 274-292. [CrossRef]

16. Abidoye, R.B.; Chan Albert, P.C. Improving property valuation accuracy: A comparison of hedonic pricing model and artificial
neural network. Pac. Rim Prop. Res. ]. 2018, 24, 71-83. [CrossRef]

17.  Ghorbani, S.; Afgheh, S.M. Forecasting the House Price for Ahvaz City: The Comparison of the Hedonic and Artificial Neural
Network Models. J. Urban Econ. Manag. 2017, 5, 29-44. [CrossRef]

18. Sapozhnikov, PM.; Granina, N.I. Features of the cadastral value of soils of agricultural lands in agricultural landscapes of the
Irkutsk region. Mosc. Univ. Soil Sci. Bull. 2021, 76, 19-25. [CrossRef]

19. Galchenko, S.A.; Zhdanova, R.V.; Komarov, S.I.; Rasskazova, A.A. Improving the methodology for cadastral assessment of
agricultural land in order to increase the sustainability of agricultural development. Int. Agric. J. 2020, 5, 5-9.

20. Baltyzhakova, T.I; Raguzin, LI. Improving the model for calculating cadastral value by taking into account the influence of
unattractive objects. In Engineering Systems and Urban Management: Collection of Materials of Scientific Works; St. Petersburg State
University of Architecture and Civil Engineering: St. Petersburg, Russia, 2020; pp. 129-135.

21. Lepikhina, O.Y,; Baltyzhakova, T.I; Raguzin, L. Prospects for the use of machine learning methods in cadastral valuation of real
estate. Mod. Sci. Curr. Probl. Theory Practice. Ser. Econ. Law 1 2020, 48-50.

22. Lepikhina, O.Y.; Pravdina, E.A. Variative accounting of price-forming factors in the cadastral assessment of land (on the example
of the city of St. Petersburg). Eng. Georesour. 2019, 330, 65-74.

23. Alekseeva, N.A. Improving methods for adjusting prices of land plots in the course of assessing the cadastral value of land. Bull.

Udmurt Univ. Econ. 2018, 28, 753-757.


https://doi.org/10.3390/resources11010004
https://doi.org/10.31897/pmi.2020.2.242
https://doi.org/10.3390/su11247006
http://government.ru/news/47700/
https://rosstat.gov.ru/vshp/2006
https://rosstat.gov.ru/vshp/2016
https://doi.org/10.3390/land8060096
https://doi.org/10.5171/2012.383101
https://doi.org/10.3390/su8030203
https://doi.org/10.1108/13664381211274371
https://doi.org/10.1080/14445921.2018.1436306
https://doi.org/10.18869/acadpub.iueam.5.19.29
https://doi.org/10.3103/S014768742101004X

Land 2024, 13, 1004 16 of 17

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
38.

39.

40.

41.

42.

43.
44.

45.

46.

47.

48.

49.

50.
51.

Bangayan-Manera, A.; Babajanov, A.R.; Sharipov, S.R.; Usmanov, Y.A.; Mansudov, M.D. Problems of Cadastral Evaluation of
Land Intended for Non-Agricultural Purposes. Eur. J. Life Saf. Stab. 2021, 10, 34-38.

Kovyazin, V.F; Skachkova, M.E.; Dyachkova, LS. Historical and cultural assessment of urban areas as part of cadastral, land
management and other economic activities. Geod. Cartogr. 2020, 81, 57-62.

Augusto, A. Determinants of Land Values in Cebu City, Philippines. In Proceedings of the International Conference on Business
and Economy, Cebu, Philippines, 17-18 February 2017.

Zhelyaskov, A.L.; Seturidze, D.E. On the need to take into account the socio-economic conditions of rural areas when assessing
agricultural land. Mosc. Econ. J. 2020, 10, 301-314.

Berdnikova, V.N.; Osennyaya, A.V.; Khakhuk, B.A. Accounting for socio-economic indicators when modeling the cadastral value
of land in municipal areas. Econ. Math. Methods 2021, 57, 66-75. [CrossRef]

Kovyazin, V.F; Kitcenko, A.A.; Shobairi, S.O.R. Cadastral valuation of forest lands, taking into account the degree of development
of their infrastructure. J. Min. Inst. 2021, 249, 449-462. [CrossRef]

Zhuravlev, E.G.; Konovalova, E.V. Study of the influence of the presence of a water body on the cost of land plots. News Univ.
Investig. Constr. Real Estate 2014, 4, 25-30.

Fauk, T.; Schneider, P. Does Urban Green Infrastructure Increase the Property Value? (The Example of Magdeburg, Germany).
Land 2023, 12, 1725. [CrossRef]

Nisansala, H.R.M.; Kaluthanthri, P.C. A Holistic Approach to Land Valuation Using Automated Valuation Models (AVMs): A
Case Study in Homagama Divisional Secretarial Administrative Boundary, Sri Lanka. Asian J. Adv. Res. Rep. 2023, 17, 18-31.
[CrossRef]

Kuleshova, E.L. Basic Principles of Taking into Account Environmental Unfavorable Factors in the Cadastral Valuation of Land
(On the Example of the City of Ivanovo). Ph.D Thesis, State University of Land Management, Moscow, Russia, 2003.

Gorbunov, V.S; Shorokhov, S.I.; Bragina, P.S. Determining the impact of environmental pollution on the value of residential real
estate for the purpose of adjusting the current methodology for cadastral assessment of the value of urban land plots (using the
example of Novokuznetsk). Manag. Econ. Syst. Electron. Sci. ]. 2013, 1.

Bykowa, E.N. Assessment of negative infrastructure externalities in determining the value of land. Notes Min. Inst. 2021, 247,
154-170. [CrossRef]

Varlamov, A.A.; Kirillov, R.A. Formation of protection zones for a cultural heritage site of regional significance. Prop. Relat. Russ.
Fed. 2017, 1, 56-63.

Sutyagin, V.Y. Accounting for the influence of security zones on the cost of a land plot. Prop. Relat. Russ. Fed. 2017, 12, 82-98.
Senkovskaya, K.E. Reasoning of Impact Restricted Mode Areas on the Usage of Land Plots of Horticultural, Vegetable Gardening
and other Countryside Nonprofit Associations in According with their Purpose. In Proceedings of the Uniwersytet Przyrodniczy
we Wroclawiu: XIX Miedzynarodowa Konferencja Studenckich Kol Naukowych i XXXI Sejmik SKN, Wroclaw, Poland, 12-14
June 2014; p. 51c.

Chernetskaya, Y.V.; Kiselev, V.A. Accounting for encumbrances during cadastral assessment of lands in urban settlements. Sci.
Opin. Sci. ]. 2014, 2, 171-176.

Wojciak, E.; Cienciata, A. Selected methods and factors in the reliable appraisal of agriculturally used real estates. GIS Odyssey J.
2022, 2, 99-112.

Badmaeva, S.E.; Andryushchenko, LS. Application of factor analysis methods in identifying the main components of the cadastral
value of garden and vegetable plots. Mosc. Econ. J. 2020, 1. [CrossRef]

Meissner, L.; Musshoff, O. Revisiting the relationship between farmland prices and soil quality. Q. Open. 2020, 2, qoac017.
[CrossRef]

Choumert, J.; Phélinas, P. Determinants of agricultural land values in Argentina. Ecol. Econ. 2015, 110, 134-140. [CrossRef]
Lote, E.; Tavares, F.O. Influential factors in the evaluation of agricultural lands in the Huambo province, Angola. Land 2023, 12,
1823. [CrossRef]

Szturc, ].; Hybler, V. The impact of updated soil properties on the development of land price in selected cadastral area near the
strongly urbanized areas. J. Ecol. Eng. 2019, 20, 161-168. [CrossRef] [PubMed]

Burton, VJ.; Baselga, A.; De Palma, A ; Phillips, H.R.; Mulder, C.; Eggleton, P.; Purvis, A. Effects of land use and soil properties on
taxon richness and abundance of soil assemblages. Eur. . Soil Sci. 2023, 74, €13430. [CrossRef]

Mamontova, S.A.; Kolpakova, O.P. Directions for improving the methodology for state cadastral assessment of lands of horticul-
tural, gardening and dacha associations. Bull. Omsk. State Univ. Ser. Econ. 2018, 1.

Order of Rosreestr of August 04, 2021 N P/0336 “On Approval of the Methodological Instructions for State Cadastral Valuation”.
Available online: https://www.consultant.ru/document/cons_doc_LAW_403900/ (accessed on 15 October 2023).

Center for State Cadastral Valuation of the Belgorod Region. Available online: https:/ /www.belcentrgko.ru/ (accessed on 15
October 2023).

Ciuna, M.; Milazzo, L.; Salvo, F. A Mass Appraisal Model Based on Market Segment Parameters. Buildings 2017, 7, 34. [CrossRef]
Russian Federation. Laws. On the Conduct by Citizens of Gardening and Vegetable Gardening for Their Own Needs and on
Amendments to Certain Legislative Acts of the Russian Federation: Federal Law of July 29, 2017 No. 217-FZ. Available online:
http:/ /www.consultant.ru (accessed on 15 October 2023).


https://doi.org/10.31857/S042473880017516-6
https://doi.org/10.31897/PMI.2021.3.14
https://doi.org/10.3390/land12091725
https://doi.org/10.9734/ajarr/2023/v17i11550
https://doi.org/10.31897/PMI.2021.1.16
https://doi.org/10.24411/2413-046X-2020-10024
https://doi.org/10.1093/qopen/qoac017
https://doi.org/10.1016/j.ecolecon.2014.12.024
https://doi.org/10.3390/land12101823
https://doi.org/10.12911/22998993/109867
https://www.ncbi.nlm.nih.gov/pubmed/38784000
https://doi.org/10.1111/ejss.13430
https://www.consultant.ru/document/cons_doc_LAW_403900/
https://www.belcentrgko.ru/
https://doi.org/10.3390/buildings7020034
http://www.consultant.ru

Land 2024, 13, 1004 17 of 17

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.
62.

63.

64.

65.

Information System “Soil-Geographical Database of Russia”. Available online: https://soil-db.ru/ (accessed on 17 November
2023).

Unified State Register of Soil Resources of Russia. Available online: https://egrpr.esoil.ru/content/howtouse.html (accessed on
17 November 2023).

Golovina, E.I; Khloponina, V.S.; Tsiglianu, P.P.; Zhu, R. Organizational, Economic and Regulatory Aspects of Groundwater
Resources Extraction by Individuals (Case of the Russian Federation). Resources 2023, 12, 89. [CrossRef]

SP 53.13330.2019. Set of Rules. Planning and Development of the Territory Where Citizens Conduct Gardening. Buildings and
Structures (SNiP 30-02-97 Planning and Development of Territories of Gardening (Dacha) Associations of Citizens, Buildings and
Structures). 2019. Available online: https://docs.cntd.ru/document/564412858 (accessed on 18 November 2023).

Pashkevich, M.A.; Beck, K.; Matveeva, V.A.; Alekseenko, A.V. Biogeochemical assessment of soils and plants in industrial,
residential and recreational areas of Saint Petersburg. Notes Min. Inst. 2020, 241, 125-130. [CrossRef]

Skachkova, M.E.; Guryeva, O.S. Monitoring the state of green spaces in St. Petersburg using remote sensing materials. Ecol. Ind.
Russ. 2023, 27,51-57.

Smirnov, Y.D.; Suchkov, D.V,; Danilov, A.S.; Goryunova, T.V. Artificial soils for restoration of disturbed land productivity. Eurasian
Min. 2021, 36, 92-96. [CrossRef]

Limited Liability Company Scientific and Production Association “GeoGIS”. Available online: https://geogis.ru/ (accessed on
18 November 2023).

Orlova, 1.V;; Filonova, E.S. Selection of exogenous factors in a regression model with multicollinearity of data. Int. |. Appl. Fundam.
Res. 2015, 5, 108-116.

Gnat, S. Property mass valuation on small markets. Land 2021, 10, 388. [CrossRef]

Prokofiev, O.V.; Savochkin, A.E. Study of changes in the dispersion of the residual component of a time series. XXI Century
Results Past Probl. Present Plus 2013, 10, 135-144.

Orlova, I.V. An approach to solving the problem of multicollinearity when analyzing the influence of factors on the resulting
variable in regression models. Fundam. Res. 2018, 3, 58-63.

Litvinenko, V.S.; Petrov, E.I; Vasilevskaya, D.V.; Yakovenko, A.V.; Naumov, I.A.; Ratnikov, M.A. Assessment of the role of the
state in the management of mineral resources. Notes Min. Inst. 2023, 259, 95-111. [CrossRef]

Lukhno, A. The Land resources management according to agrarian land zoning. Mod. Manag. Rev. 2023, 28, 39-49.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://soil-db.ru/
https://egrpr.esoil.ru/content/howtouse.html
https://doi.org/10.3390/resources12080089
https://docs.cntd.ru/document/564412858
https://doi.org/10.31897/pmi.2020.1.125
https://doi.org/10.17580/em.2021.02.19
https://geogis.ru/
https://doi.org/10.3390/land10040388
https://doi.org/10.31897/PMI.2022.100

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

