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ABSTRACT

Background. The presented study sheds light on the issue of land price formation in Ukraine as a result of military aggression
in conditions of uncertainty. The research involved identifying the peculiarities of the formation of the real price of land plots in the
case of concluding a purchase and sale agreement in conditions of uncertainty, depending on a complex of price-forming factors,
primarily, taking into account the distance from the line of combat with intensive combat operations, geographical conditions of the
territory. It has been shown that the land market under wartime conditions is effectively in a state of stagnation due to numerous risks
for both sellers and buyers. The lack of clear legal regulation and the high risk of property loss lead to land purchase and sale transac-
tions being carried out with significant restrictions, which do not meet the criteria for the full functioning of a market mechanism.

Methods. Used research methods: geospatial data analysis (kriging method), mathematical statistics, cartographic-analytical
assessment. Among the main types of uncertainty, several determining factors are identified: political and military risks, instability of
the legal environment, potential losses, uncertainty of the reliability (sufficient security) of the geographical location of land plots, as
well as the uncertainty of the future.

Results. The sale price of land plots for various purposes exhibits dynamic and geospatial differentiation, depending on the
manifestation of various determining factors: the state of the military-political and economic situation, as well as their geographical
location, which generally corresponds with soil quality. It is characterized by the location of land plots within urban agglomerations
of large settlements and/or under the protection of natural obstacles, such as rugged terrain or large bodies of water (lakes, rivers),
which can potentially slow down a military offensive.

Conclusions. A significant influence of the remoteness of land plots for the maintenance of a residential building and farm
buildings from a localized combat zone (in the period 2014-2022) was revealed, however, the distance of land plots from the combat
line at a distance of 50 to 100 km had practically no effect on the formation of the purchase price - the sale of land plots, which is
connected with the intensification of hostilities and the transition of the situation to a state of higher degree of uncertainty. The ob-
tained results provide important information for planning the future development of the land market under wartime conditions and
post-war recovery. They indicate the need to adapt land valuation methods considering the current military-political realities and are
aimed at minimizing risks for participants in land relations. The results of the study indicate the need to make appropriate changes in
the methodology of normative monetary valuation of land plots and the methodology of expert monetary valuation of land plots.

Keywords: physical and geographical conditions, price, uncertainty, geospatial models, military aggression, land plots, carto-
graphic and analytical assessment.
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Introduction. It is generally known that since  ongoing in Europe, which has lasted for more than
February 24, 2022, the armed military aggression of ~ two years. Large-scale hostilities covered the entire
the Russian Federation against Ukraine has been  territory of the state, which is waging existential
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resistance to preserve its own statehood. In the diffi-
cult conditions of military operations, Ukraine, as
part of the European Commonwealth of Nations,
makes efforts aimed at preventing the aggressor
state from seizing new territories and keeping the
economy in working condition. Under such condi-
tions, an important feature of the stability of the
economy of any state is its ability to ensure the
functioning of the market of land plots for various
purposes, including agricultural land. In the difficult
conditions that have arisen, this allows us to solve
several main tasks: to ensure that citizens and legal
entities exercise their right to dispose of part of their
assets (I), to contribute to the receipt of larger vol-
umes of state duty (Il) to the state budget, and to
minimize the risks of property loss (monetary re-
sources) in case of temporary short-term or long-
term loss of territory (III).

This problem is especially acute in the territo-
ries near the line of contact between the Defense
Forces of Ukraine and the occupying forces of the
Russian Federation.

Analysis of research. To research this topic
were chosen for the study of this topic, in particular,
changes in the conditions of the course of hostilities
and the aggravation of the political situation as a
result of hostilities, which can lead to a decrease in
the investment attractiveness of the region. For ex-
ample, the war in Syria has led to massive destruc-
tion and population displacement, which has reduced
demand for real estate and affected land prices [3].

In addition, military actions can cause signifi-
cant damage to infrastructure, which plays an im-
portant role in shaping the value of land plots. For
example, after the war in Afghanistan, many roads
and cities were destroyed, which led to a fall in the
value of land in certain areas [10].

Military conflicts lead to an economic down-
turn that affects the real estate market. Russia's inva-
sion of Crimea and the conflict in eastern Ukraine
led to the decline of the economy of these regions,
which caused a decrease in land prices [6].

Military actions can lead to political changes
that will affect the regulation of the real estate mar-
ket. For example, after the war in Libya, new land
ownership laws were introduced, which changed the
conditions for investors and land owners [2].

Military actions, as a rule, lead to a humanitari-
an crisis, which negatively affects the real estate
market. For example, as a result of the war in Yem-
en, the majority of the population found themselves
in conditions of a humanitarian crisis, which caused
an increase in prices for residential real estate and
land plots [4].

In addition, the land market is influenced by a
number of other factors, including psychological
factors such as fear and uncertainty associated with

war, which often make people postpone the pur-
chase of real estate, which leads to a decrease in
prices. In addition, the growth of emigration from
war zones reduces the demand for housing and other
real estate. However, war can also lead to increased
demand for housing in safe areas, leading to higher
property prices in these areas [9].

Repurposing is another important aspect. War
can prompt the repurposing of land, for example
from agricultural to industrial, which can increase
its value if the new purpose turns out to be more
profitable [5]. In addition, the destruction or damage
of real estate objects can lead to their transition to
the category of land plots, which can reduce their
value).

Legal aspects of price formation are also of
great importance. Changes in legislation regulating
the real estate market under the influence of war can
significantly affect real prices. Moreover, increased
risks associated with real estate investing in war
zones may lead to higher mortgage interest rates,
which negatively affects demand [11].

International organizations can also influence
market dynamics. Financial assistance from such
organizations to restore infrastructure and housing
stock can stimulate demand for real estate and in-
crease prices. On the other hand, the introduction of
sanctions against countries that are waging war can
have a negative impact on their economies and,
accordingly, lead to a drop in real estate prices [15].

A specific, but no less significant influence on
the formation of the value of land plots and real
estate objects in the conditions of military aggres-
sion is caused by localization within large urban
agglomerations, as well as a favorable geographical
position in relation to the lines of combat confronta-
tion. It is about the location of territories with exist-
ing real estate under the protection of natural obsta-
cles significant for military aggression: mountain
systems, large rivers, forested areas, swamps and
wetlands, irrigation and drainage systems, deserts
and difficult terrain conditions [16].

Finally, long-term consequences must be con-
sidered. The effects of war on the real estate market
can be felt for years after hostilities end. The resto-
ration of destroyed infrastructure and housing stock
can take a long time and require a lot of effort. In
addition, changes in the political and economic situ-
ation in the country can lead to long-term changes in
the real estate market [19].

That is why in this work, considerable attention
is paid to the study of the formation of sales prices
of land plots of various purposes within the territory
of 8 regions of Ukraine, where hostilities continued
and the land market functioned.

The purpose of the research is to identify the
peculiarities of the formation of the real price of
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land plots in the case of a purchase and sale agree-
ment, depending on the complex of price-forming
factors, primarily, taking into account the distance
from the line of combat with intensive combat oper-
ations, geographical conditions of the territory.

The object of the research is a cartographic and
analytical assessment of the main factors of price
formation in the conditions of military aggression,
the geospatial distribution of the price of land plots
of various purposes in relation to the location of the
established line of combat confrontation in the peri-
od 2021-2023, taking into account the influence of
the geography of the territory and proximity to large
population centers.

The subject is a study of the impact of key
price-forming factors, such as geographic location,
distance from the war zone, the presence of natural
obstacles and the location of land plots of various
purposes in the area of urban agglomerations on the
formation of sales prices using methods of geospa-
tial analysis and cartographic-analytical data eva-
luation.

Research tasks included:

» carrying out a literary and analytical re-
view on the topic of research;

» development of a GIS database with in-
formation on purchase and sale agreements of land
plots for various purposes for the period 2021-2023;

» development of land evaluation geospatial
models of differentiation of the value of land plots
per unit of area of different purpose in 8 oblasts of
Ukraine with a display of the line of combat col-
lision;

» cartographic and analytical assessment of
the formation of the price of land plots in relation to
the line of combat confrontation, taking into account
the characteristics of the territory.

Research method. Research method of Geo-
spatial Data Analysis (kriging method), mathemati-
cal statistics, cartographic-analytical assessment.
Resources: DeepState [18], State Service of Ukraine
for Geodesy, Cartography and Cadastre, GISData
[8] (magneticonemt) — as a cartographic basis and
formation of a GIS database.

Research results. After the invasion of troops,
there was a relative stabilization of the line of com-
bat engagement (LCE) [1]. The specified location of
the LCE was used for the cartographic-analytical
assessment of the geospatial distribution of the for-
mation of the price of land plots of various purpos-
es, depending on various determining factors.

It is clear that the temporary fixation of the lo-
cation of the troops creates certain conditions of
uncertainty - the expectation of a possible break-
through of the enemy's troops or, on the contrary, a
decrease in the probability of its implementation.
For citizens, conditions of uncertainty consist in the

impossibility of disposing of their right to sell a plot
of land.

In such a situation, the uncertainty for citizens
will be too high, and certain aspects of it can be
formalized in the form of the corresponding types of
risks, which are listed below.

The risks of an unstable legal environment arise
when property rights and legal regulations can be
extremely unstable in the context of hostilities that
continue at some distance from the location of the
properties, creating additional uncertainty for poten-
tial sellers.

The risks of potential losses in a military con-
flict can result in significant losses because the mar-
ket price can change dramatically due to the poten-
tial danger of destruction or destruction of the pro-
perty.

The risks of the uncertainty of the future after a
military conflict can be unpredictable, and people
(potential participants in real estate transactions) can
be in conditions of uncertainty regarding the future
of property, the economic development of the re-
gion, and political conditions. As a result, the above
creates additional difficulties in the case of making
decisions about the sale of land plots.

The risks of uncertainty of the reliability (secu-
rity) of the geographical position. The location of
land plots in the middle or outside the boundaries of
urban agglomerations of large settlements or under
the protection of natural obstacles in the form of
rough terrain, large water bodies (lakes, rivers),
which can potentially slow down the military offen-
sive and increase the price of annexing the territory
for the enemy, may have a significant influence on
the formation of their price, mainly in the short- or
medium-term perspective [13].

Taking into account modern military aggres-
sion, which is considered by experts to be a hybrid,
the location of a plot of land in the zone of potential
flooding of water bodies should be considered a
negative characteristic, because it potentially in-
creases the danger of deterioration of its condition,
which is proved by the fact of undermining the
Kakhovskaya Dam by Russian troops.

Therefore, in the conditions of military conflict
and occupation, the uncertainty for citizens who
intend to sell land plots can be very significant,
which will require a more careful consideration of
all possible risks and consequences [20].

To solve the research tasks, a GIS database has
been developed, which contains: the code of the
settlement (KOATUU), the area of the settlement,
the name of the settlement, information on regional
subordination, belonging to the pre-territorial com-
munity, data on the price of land plots of various
purposes in the period from 2021-2023 vyears
[12, 14].
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The differentiation of the price of land plots of
different purposes varied over the years, depending
on the development of the military invasion on the
territory of Ukraine (Table 1).

The year 2021 was chosen as the base year for

comparative characteristics and cartographic-analy-
tical assessment of land price changes, when the real
estate market in Ukraine was in a state of relative
stability, despite the negative impact of the pandem-
ic Covid 19.

Table 1

Chronology of Russia's military invasion of Ukraine.

The main stages of the development of military actions that changed the location of the contact line
and directly or indirectly influenced the formation of the price of the sale of land plots

Date of the research
period

Event

Direction and
status of the event

24 Feb - 2 Mar, 2022

The beginning of a full-scale invasion of Russia into Ukraine.
The Russian army partially occupied Kyiv, Sumy, Chernihiv,
Zaporizhzhia, Kharkiv and Kherson regions

military, negative

2 Apr - 15 Jun, 2022

Liberation by Ukraine of Kyiv, Kharkiv, Sumy, Chernihiv,
Zaporizhzhia, Kharkiv, and partially Kherson regions

military, positive

24 Jun - 3 Jul, 2022

The APU left Severodonetsk and Lysychansk

military, negative

6 Sep, 2022

The beginning of the Kharkiv counteroffensive. In the first
days, about 6,000 square meters were released. km of the
territory of Ukraine and almost the entire Kharkiv region

military, positive

23 Sep - 3 Oct, 2022

In order to formalize the annexation of the territories of
Ukraine, the aggressor held illegal pseudo referendums on the
accession of the Kherson, Zaporizhzhia, Donetsk and Luhansk

regions to Russia

military, negative

Avdiyivka area

11 Nov, 2022 Liberation of Kherson by Ukraine military, positive
25 Jan, 2023 Russian troops captured Soledar military, negative
The beginning of the summer counteroffensive of the Armed
8 Jun, 2023 Forces of Ukraine and the partial liberation of the territories | military, positive
of the Zaporizhzhia region
10 Oct, 2023 The Russian occupiers launched a massive offensive in the military, negative

The change in the price values of the area of
land plots of three main types of purpose was stud-
ied: 02.01 - for the maintenance of a residential
building and farm buildings (homestead), 01.01 - for
the conduct of commercial and agricultural produc-
tion, and 01.03 - for the conduct of a personal peas-
ant farm. The pre-war year 2021 was chosen as the
base year of pricing for the formation of its values.

It should be noted that the current methods of
monetary valuation of land plots, both normative
and expert, do not contain norms that take into ac-
count the impact of military actions on the price of a
land plot, although military aggression has been
ongoing since 2014.

It is no coincidence that the lowest price of land
plots for the maintenance of a residential building
and farm buildings was recorded in 2021 in the
eastern part of Ukraine. On geospatial models, these
are parts of the Kharkiv, Luhansk, and Donetsk re-
gions (Fig. 1).

The lowest, too low and low price of land plots
in the specified locations is due to the fact that mili-
tary operations took place near the specified territo-

ries, which actually continued in the east of Ukraine
since 2014.

Their price gradually increased in the northern
and southern directions along the combat contact
line (ATO zone), which was formed after 2014 and
reached maximum values in the agglomerations of
large cities - Dnipro, Mykolaiv, Odesa, Kherson and
Zaporizhzhia (see Fig. 1 "A").

The geospatial differentiation of the sale price
of land plots, depending on the distance from the
war zone, indicates that its formation took place
under the influence of subjective factors, in particu-
lar, during the conclusion of the purchase and sale
agreement. In the final result, the revealed regularity
indicates the need to revise the existing methods of
normative and expert monetary valuation of land
plots in Ukraine.

After a full-scale invasion in February 2022 of
land plots for the construction of a residential build-
ing and the maintenance of farm buildings, it actual-
ly ceased to function, as evidenced by the absence
of agreements on the purchase and sale of plots.

The highest values of the price of land plots for
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| Poftava

. Price per year, USA dollars
Price | UAH Level 2021 Y 2023
B | <200 Lowest <7 <5
[ | 200-300 Iscli:‘;fr'ca"t'y 7-11 5-8

300-400 | Low 11-14 8-10,5

400 -500 Average 14-18 10,5-13
[T] | 500-600 | Elevated 18-22 13-16
I | 600-700 | High 22-27 16-18
- >800 Highest >29 >21,5

Legend

Front line

Major river

River

Railway

Occupied territory

ATO zone

Luhansk’s
Zone 1 (50 km)

Zone 2 (80 km)

|:| Zone 3 (100 km)

Fig. 1. The cost of 1 hectare of land for the construction of a residential building
and maintenance of outbuildings: A - 2021, B - 2023.

the maintenance of a residential house and commer-
cial buildings are observed in the agglomeration of
the cities of Odesa, Mykolaiv, and Kherson, which
are close to the northern coast of the Sea of Azov.
The last feature is related to the possibility of trans-
ferring these plots to short-term rentals during the
holiday season, which increases their price due to
their recreational appeal.

However, compared to the base year of 2021, in
2022 - 2023, the sale price of plots for the construc-
tion of a residential building and maintenance of
commercial buildings in the dollar equivalent de-
creased significantly. On average, by 30%, which
indicates the depreciation of residential real estate as
a result of military aggression.

The value of the price of most plots is close to
the normative monetary value (NMV), below which
its formation is prohibited by law, which is due to
the need to pay state duty on each purchase and sale
agreement. The vast majority of agreements were
concluded in the circumstances of multi-vector un-
certainty, which creates correspondingly complex
conditions for the formation of its values.

Under such circumstances, none of the condi-
tions for compliance with the term "market value"
were fulfilled, which, as is known, is the value for
which the object of assessment can be sold on the
market of similar property on the date of assessment

according to the agreement concluded between the
buyer and the seller. One of the main factors in the
formation of an objective price, as is known, is that
each of the parties to the agreement acts with
knowledge of the matter, judiciously and without
coercion, which is impossible in the conditions of
military aggression [16]. And the functioning of the
market of land plots and real estate objects in the
complex conditions of uncertainty that have devel-
oped should be considered conditional.

A radically different picture in price formation
is observed for plots with the target purpose of 01.03
- for commercial agricultural production (Fig. 2).

According to the results of the conclusion of
agreements for the purchase and sale of land plots
for commercial agricultural production, the price of
the agreements in 2021 and in 2022 after the restora-
tion of the land market turned out to be little varia-
ble (see Fig. 2).

The geospatial differentiation of the decline in
land sales prices is generally consistent with a de-
cline in soil fertility in a northeast-southwest direc-
tion along the long-term stabilized battle line. The
value of prices is relatively stable and remained with
little change until the beginning of 2024 (see Figs.
1A and 2A).

The soil map of Ukraine according to the FAO
classification is shown in Figure 3.
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UUCOENE

) Price per year, USA dollars

Price | UAH Level 2091 2022 5023
B | <33000 Lowest <1213 < 890 < 890
1 | 33000-58000 Isginéfcant'y 1210-2130 | 890—1570 890 — 1 560
| ] | 58000-83000 Low 2130-3050 |1570-2250 | 1560-2230
[ ] |83000-108000 | Average 3050-3970 |2250-2920 |2230-2910
| ] | 108000-133000 | Elevated |3970-4880 |2920-3600 |2910-3580
[ | 133000-159000 | High 4880-5840 |3600-4300 |3580-4280
B | > 184000 Highest > 6 760 >4 980 >4 960

Fig. 2. The cost of 1 hectare of land for commercial agricultural production: A - 2021, B - 2022, C - 2023

The codes and names of soils according to the
FAO classification are provided in the table 2.

The predominant soil type along the front line
is chernozem—one of the most valuable soils in the
world, differentiated by types and manifestations of
dominant processes, such as salinization, solo-
netzization, and gleying. The following soils are
prevalent along the front line: Ck10-2ab — Calcaric

Cambisols, Cl12-2ab — Chromic Luvisols, Cl13-2a —
Chromic Luvisols, D/SS — Dunes and Shifting
sands, Ch22-2a — Chernozems, Jc49-1/3a — Gleyic
Phaeozems [7].

Overall, the identified feature of the geospatial
distribution of land sale prices is logical, as the
methodology for their expert monetary valuation
takes into account the bonitet score of Ukraine's ag-
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|| |ch5-2a Gm14-2/3a ] Kh34-2a
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B | ci3-2a ] I-Be-2¢ Lg55-1a
| |DIss = Jc49-1/3a = Lo89-2a

Fig. 3. Soils of Ukraine according to FAO classification [7]

Table 2

Codes and names of soils of Ukraine according to the FAO classification

Bd Dystric Cambisols Hg Gleyic Phaeozems Od Dystric Histosols

. . L-Be Lithosols-Eutric . .

Be Eutric Cambisols Lithosols Cambisols Pi Leptic Podzols

Ch Haplic Chernozems | Jc Calcaric Fluvisols Po Orthic Podzols

Ck Calcic Je Eutric Fluvisols So Orthic Solonetz

Cl Luvic Chernozems Kh Haplic Kastanozems | We Eutric Planosols
. . . . Dunes and

De Eutric Podzoluvisols | Lg Gleyic Luvisols D/SS Shifting sands

Gh Humic Gleysols Lo Orthic Luvisols WAT | Inland Waters

Gm | Mollic Gleysols Mo Orthic Greyzems

ricultural soil groups. The decrease in soil fertility is
associated with the reduction in soil moisture levels.

Localization of zones of "high" and "high"
sales prices of land plots for commercial agricultural
production is observed in the direction west of the

- 265 -

city of Zaporizhzhia, which is conditionally protect-
ed from the east by the Dnipro River and a cascade
of reservoirs, which in fact are practically impassa-
ble natural obstacles to traffic troops of the aggres-
sor. Therefore, this localization is natural, and water
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bodies represent an additional positive factor in
pricing. Whereas in peacetime, the location of land
plots in a potential flooding zone is a significant
factor that lowers the price. Therefore, military ac-
tions can lead to a change in the pricing of land
plots.

The influence of the distance from the battle
line on the formation of the sales price of land plots
for commercial agricultural production at distances
of 50, 80 and 100 km was not found.

After the liberation of a large part of the occu-
pied territory of Ukraine in the fall of 2022 and the
relative stabilization of the land market for various
purposes, in 2023 there was an increase in the sale
price of plots for commercial agricultural production
in all regions except Zaporizhzhia, Dnipropetrovsk,
and Kharkiv regions (Fig. 4).

40000

35000
30000
25000
20000
15000
10000

5000
0

Dnipro Donetsk Zaporizhzhia

m 2021

This is explained by the fact that against the
background of military operations, the number of
offers of land shares (shares) for sale exceeded the
number of needs, because the risks of property loss
in the event of the movement of invading troops
were too high.

In addition, in the legislation of Ukraine there
is a legal norm of priority purchase by the tenant of
the leased land plot (land share - share) in case of
the owner's decision to sell it. That is why one of the
main determining factors of the too low sale price of
land plots is the restriction of the owners regarding
the right of disposal, which was not changed due to
the lack of time during the war. In addition, the
adoption of a decision on the alienation of land plots
is carried out under strict conditions of multi-vector
uncertainty.

Mykolaiv Kharkiv Kherson

2022 m 2023

Fig. 4. The average price of 1 hectare of land for commercial agricultural production

Note that despite the fact that the regional cen-
ter of the Kherson region is actually on the collision
line, the price of plots has increased, including in
the territory of the Kherson region. This indirectly
confirms the positive protective influence of the
great Dnipro River. It is about reducing the danger
of occupation of other communities in the region,
located north of the water body. It serves as a signif-
icant military natural obstacle for the potential pene-
tration of the aggressor's troops, therefore it has a
positive effect on the formation of the price of land
plots.

The sale price of plots of land for personal
farming after the start of Russia's military aggres-
sion in 2022-2023, compared to the base year of
2021, in hryvnia equivalent increased in the territory
of all regions within the studied zones (Figs. 5,6).
Instead, the corresponding values in the dollar
equivalent decreased significantly.

The activation of the land market and the
marked increase may be related to the increase in
the demand of individuals, as well as legal entities,
for land plots of personal peasant farms and the fact

that the vast majority of them were not leased and
were used by the owners directly.

In addition, there was a partial return of inter-
nally displaced persons (IDPs) who resumed the use
of their assets, due to which the supply of land plots
decreased, compared to the beginning of military
aggression, the observed dynamics of the land mar-
ket is largely probable.

The increase in the value of plots for personal
farming is particularly noticeable due to a signifi-
cant increase in the price of purchase and sale
agreements in 2023, compared to 2024 (see Fig. 6).

On the other hand, in 2022-2023 compared to
2021, there is a decrease in the values of the price of
land plots (in dollar terms). The decrease is on aver-
age from 26.6% to 30.0%, which may indirectly
indicate the deterioration of the economic situation
in the state and the increase of risks of various nature.

In particular, it is about the lack of guarantees
from the state regarding the territorial integrity of its
individual parts and the potential change of owners
of land plots.

In addition, there is a high danger of changing
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Fig. 5. The cost of 1 hectare of land for personal farming: A - 2021, B - 2022, C - 2023

the general mode of economic functioning of sub-
jects of economic activity on lands located in the
immediate vicinity of the demarcation line. Buying
an agricultural plot of land, which is located near the
military demarcation line of two countries, may
carry additional risks for the buyer, which are listed
below.

Active hostilities entail a high risk of coming
under fire or other military action. Uncertain in time
is the danger of damage to the soil cover, which is
the main means of production in agriculture.

Military and government bodies can restrict ac-
cess to certain territories, which will lead to a
change in their functioning regime, primarily in the
context of limiting economic activity.

Due to the danger and uncertainty, the value of
such a plot may decrease significantly. Lands and
real estate objects may require significant invest-
ment for recovery after hostilities (mining, restora-
tion of damaged soils and infrastructure).

In addition, there may be controversial issues
regarding the uncertainty regarding the outcome of
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Fig. 6. The average price of 1 hectare of land for personal farming

the end of the military conflict, and as a conse-
guence the increased danger of using real estate as a
resource for reparations and compensations.

The local population may be negatively dis-
posed to the new owners due to the aggravated situ-
ation.

Possible damage to roads, power grids, water
supply and other infrastructure elements is likely,
which will increase the cost of production.

As a result, a significant decrease in the re-
ceipts of both internal and external investment re-
sources, deterioration of logistics connections with
product sales markets is also expected.

In general, the market of land plots, which are
located in relative proximity to the battle line and
are in conditions of significant uncertainty, is actual-
ly in a state of certain stagnation. The formation of
the sale price of land plots of the researched types of
purpose is under the influence of a significant num-
ber of potentially perceptible determining factors.
Among them, political uncertainty, the lack of a
clear understanding of the future by participants in
the land market, the imperfection of the existing
legislation regulating the purchase and sale of plots
for commercial agricultural production (in condi-
tions of war) are prominent among them.

Considering the above, potential buyers should
carefully evaluate all the mentioned risks, consult
with experts before making a decision to buy a plot
of land near the military demarcation line.

Conclusions. This study presents the results of
research on the cartographic and analytical assess-
ment of land price formation in Ukraine, depending
on the physical and geographical conditions of the
territory under military aggression.

Based on a literature and analytical review, it
was established that the formation of land sale pric-
es for three main land use categories-namely, 02.01

for the maintenance of residential and household
buildings (homestead), 01.01 for commercial agri-
cultural production, and 01.03 for personal farming-
occurs under the complex influence of determining
factors of political, economic, military, geograph-
ical, and other origins.

Among the main types of uncertainty, several
determining factors were identified: political and
military risks, instability of the legal environment,
potential losses, uncertainty about the future, and
uncertainty regarding the reliability (sufficient secu-
rity) of the geographical location of land plots.

The study revealed that land sale prices for var-
ious purposes exhibit dynamic and geospatial differ-
entiation, depending on the manifestation of differ-
ent determining factors, such as the state of the mili-
tary-political and economic situation, and their geo-
graphical location, particularly regarding soil cover.
It was found that land prices are influenced by the
location of land plots within urban agglomerations
of large settlements and/or under the protection of
natural obstacles, such as rugged terrain or large
water bodies (lakes, rivers), which can potentially
slow down military advances.

It was determined that the distance of land plots
from the established combat line at 50, 80, and 100
km had little to no effect on land sale prices.

A significant influence was found regarding the
distance of residential and household building plots
from localized combat zones formed between 2014
and 2022. It was proven that land prices increased in
the northern and southern directions along the com-
bat line (ATO zone), which formed after 2014,
reaching peak values in the agglomerations of large
cities such as Dnipro, Mykolaiv, Odesa, Kherson,
and Zaporizhzhia.

On the other hand, it was established that the
presence of rivers, reservoirs, and other water bodies
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in land price formation exerts an indirect protective
influence and acts as a positive factor (increasing
value).

Price ranges for land sales by year were estab-
lished. In 2021, prices for residential building and
household maintenance land ranged from $7.0 to
$29.0 or more per 100 m?; for commercial agricul-
tural production, from $1,213 to $6,760 or more per
hectare; and for personal farming, from $500 to
$3,600 or more per hectare. In 2022, the market for
residential building and household maintenance land
ceased to function; for commercial agricultural pro-
duction, prices ranged from $890 to $4,980 or more
per hectare; and for personal farming, from $370 to
$2,655 or more. In 2023, prices ranged from $5.5 to
$11.0, 890 to 4,960 UAH, and $350 to $2,650 re-
spectively (per 100 m? and 1 hectare), which overall
reflects a significant deterioration in Ukraine’s eco-
nomic climate and increased risks associated with

land sales transactions. Buyers of land plots face
potentially higher risks, while sellers bear one-time
financial losses.

The results indicate a general trend of changes
in land prices across different regions of Ukraine. In
particular, in Kharkiv, land prices for commercial
agricultural production in 2022 reached their maxi-
mum value during the research period, while land
for personal farming in the same region had its low-
est values that year. Similar trends were observed in
Zaporizhzhia and Dnipropetrovsk regions.

However, their price policies for land sales for
different purposes vary significantly. For example,
in Donetsk, the maximum land price for commercial
production was recorded in 2021, while in Kherson,
it was in 2023. In Mykolaiv, there was a gradual
increase in prices for land for commercial produc-
tion, while for personal farming, the maximum val-
ue was in 2023, and the minimum was in 2022.
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Ti, 3aJIE)KHO BiJl KOMILIEKCY LIHOYTBOPIOIOYMX YMHHHUKIB, B IIEPLIY YEpry, 3 ypaxyBaHHIM BiJJlaJICHOCTI Bij JiHii 60iio-
BOTO 3iTKHEHH 3 IHTCHCUBHUMH OOHOBUMH JisIMH, TeorpadiuHIMU YMOBaMH TepUTOPii. BiCyTHICTh 4iTKOrO MpaBOBO-
IO PEryJIIOBaHHS i BUCOKUI PU3UK BTPATH MaifHa 3yMOBIIOIOTH YKJIQAaHHS YToJl KyMiBIi-IPOAaXy 3€MEIbHUX IUISTHOK
3 CYTTEBUMHU OOMEXEHHSIMHU. BukopucTaHi METOM JOCIIIKEHB: TE€OIPOCTOPOBOTO aHali3y JaHUX, MaTeMaTHYHOI CTa-
TUCTUKH, KapTorpado-aHamiTinyHoi ouiHkd. Cepes OCHOBHHUX BHIIB HEBH3HAYEHOCTI 11€HTH(IKYIOTh JIEKiIbKa 3yMOB-
JIOIOYHMX YUHHHKIB: MOJITHYHI Ta BifICEKOBI pHU3WKH, HECTAOLIBHICTS IIPABOBOTO CEPENOBHINA, IIOTCHIINHI 30UTKN He-
BHM3HAYCHICTh HAMIMHOCTI (JOCTATHROI 3aXHUINEHOCTI) reorpadiqHOro MOJIOKEHHS 3eMEIbHUX NITSTHOK, a TaK0)XXK HEBHU-
3HA4YCHICTh MaiOyTHBOTO. LliHa mMpomaxKy 3eMelIpbHHX NUITHOK Pi3HOTO IUIHOBOTO MPHU3HAYECHHS Ma€ MUHAMIYHY Ta
TEONPOCTOPOBY AW(EPEHINaifo, 3aIeKHO TPOSBY PI3HUX 3YMOBIIOIOUMX YHHHUKIB: CTaHY BiCHKOBO-IIOJITHYHOI,
€KOHOMIYHOI CHUTyarii Ta reorpadigHoro ix po3ramryBaHHS, K€ B HIJIOMY Y3TOJDKY€ETHCS 3 AKICTIO TPYHTIB, XapaKTepH-
3YETBCSA MICIIE3HAXO/KCHHSAM 3€MENbHUX ITUISHOK B CEpelIMHI MICBKHX arjoMepariiii BEeJIHKHX HAcCeJIeHHX ITyHKTiB
Ta/abo mix 3aXUCTOM NMPUPOJIHHUX TEPEIIKOJ Y BUTIIAAl MepeciueHol MiCLEeBOCTI, BEIMKUX BOAHUX 00 €KTiB (03ep, pi-
YOK), SIKI MOTCHIITHO MOXYTh YHNOBLIFHIOBATH BIHCHKOBUI HACTYI. BUSBICHO CYTTEBHH BIUIMB BiAJaJICHOCTI 3€MeEIb-
HUX JTUISHOK JJIs1 0OCITyTOBYBAHHS JKHJIOTO OyIMHKY Ta TOCHOJAPChKUX OY/IBEINb BiJl JIOKATi30BaHOI 30HU OOMOBUX il
(y mepiox 2014 - 2022 pp.), oaHAK BiIAaJIeHICTh 3eMENbHUX JUISTHOK BiJ JIiHIT O0HOBOTrO 3iTKHEHHS Ha BincTaHi Big 50
10 100 KM IPakTUYHO HE BIUIMBaJa HAa (POPMYBAHHS LIHK KYMiBIi-IPOAAXY 3eMEJIbHUX JUISTHOK, 10 MOB’SI3aHO 3 aKTH-
Bi3alliero OOMOBHUX Jii Ta MEPEXOIOM CHTYallii Y CTaH BUIIIOTO CTYyMEHS HeBU3HaueHOcTi. OTprMaHi pe3yabTaTH Hajaa-
I0Th BXJINBY 1H(OpPMAIIIIO [UIS IDTAHYBaHHS MIEPCIICKTHB PO3BUTKY PUHKY 3€MIIi B YMOBAaX BiffHH 1 HICISTBOEHHOTO Bif-
HOBJICHHS, BKa3yIOTh Ha HEOOXITHICTH aJanTallii METOIB OIIHKK BapTOCTi 3eMJIi 3 ypaxXyBaHHSIM HasBHUX BIHCHKOBO-
MONITHYHAUX pealiil. PesympTat mochmimkeHHS BKa3yIOTh HA HEOOXiTHICTH BHECEHHS BiNMOBIMHUX 3MiH B METOIUKY
HOPMAaTHBHOI I'POIIOBO] OIIHKY 3€MEJIbHUX JUITHOK Ta METOJMKY €KCIEPTHOI IPOIIOBOT OIIHKY 3EMEJIbHUX JUISTHOK.

Knruoei cnosa: ¢isuxo-eeocpaghiuni ymosu, yina, HegU3HAYEHICMb, 2e0NPOCMOPO8i MOOEIl, BiliCbKO8A azpecis,
3eMebHi OLISIHKU, Kapmozpago-anaiimuyna oyinkd.

BHecOK aBTOpiB: BCi aBTOpW 3p06MAM PiBHUI BHECOK Y L0 pobOoTY Haailiwna 13 sko8THA 2024 p.
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