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Abstract. The article presents an analysis of the factors determining the value of land plots in the State Land
Cadastre of Ukraine. It has been proven that, given the decline in agricultural production due to military operations
in Ukraine, an objective assessment of land can become the basis for the effective functioning of the real estate
market. The criteria for the capitalization rate of agricultural land in Ukraine, namely the ratio of net operating
income to the sale price of land, are characterized. The article proposes using taxonomic units of natural and
agricultural zoning as spatial units of homogeneity of agricultural land. This approach will allow assessing the
impact of soil fertility, climate variability, and moisture reserves on land productivity and value. Based on data
from the monitoring of land relations by the State Service of Ukraine for Geodesy, Cartography, and Cadastre, the
authors calculated and presented a map of the value of agricultural land by natural and agricultural regions of
Ukraine. The research materials consist of land cadastre data based on methodological techniques for synthesizing
and analyzing individual elements. The research methodology consisted of three stages: 1) studying the spatial
variability of transaction costs and rental payments by applying the principles of natural and agricultural zoning;
2) analyzing the regulatory and methodological framework for land valuation within the State Land Cadastre; 3)
identification of the most optimal criteria for the functioning of the agricultural land market in Ukraine, despite
the challenges caused by the war.
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Introduction

The value of agricultural land usually follows the net present value model, where the current value
of land is represented by the sum of discounted expected future land income [1]. The study of Mihaela
Mihailova [2] provides a detailed overview of price changes in the agricultural land market and land
lease in Bulgaria over a ten-year period. It was found that the time, location, and size of the land plot
had the greatest impact on the price of land. Maxim Gorgan & Morten Hartvigsen [3] studied in detail
the development of agricultural land markets in Eastern Europe and Central Asia and proposed effective
land management tools, such as land consolidation and land banks, based on the implementation of
relevant land tenure projects of the Food and Agriculture Organization of the United Nations (FAO). In
Ukraine, the issue of the formation and valuation of agricultural land parcels has not been sufficiently
studied. However, in a study by Mykhaylo Fedorchuk and Andriy Popov [4], the procedures for forming
agricultural land blocks were examined in detail as a mechanism for addressing the shortcomings of
agricultural land use and ensuring rational use of land.

Korthals Altes WK [5] notes that the increase in farmland prices is due to subsidies and the fact that
large farms can pay higher prices than new entrants to agriculture. Large developing farms increase their
land holdings mainly through leasing. The increase in land holdings in the province of Saskatchewan
(Canada) due to the operation of large farms contributes to the destruction of traditional rural landscapes
[6]. Other researchers point to the negative impact of enterprises with large areas of agricultural land on
soil conditions. Such consequences include a decrease in soil fertility, pollution of water sources, loss
of biodiversity, and drainage of wetlands [7]. The emergence of ultra-large business entities in Ukraine,
often with low social and environmental responsibility, leads to depopulation of the countryside and
degradation of all its other potentials. To form effective land use, it is necessary to take into account the
location of land masses, the relief of the territory, moisture conditions, agroecological suitability of soils
for growing specific types of agricultural crops and the consequences of soil degradation [8; 9]. Irrational
agricultural use of soils leads to the development of degradation processes, in particular wind erosion
[10; 11]. Land quality is recorded in Ukraine’s land cadastre according to agricultural soil groups. To
effectively monitor and protect land in the cadastre, it is important to take into account the extent of
environmentally harmful land degradation processes. Some researchers [12] note that in most
developing countries, procedures for monitoring the effectiveness of cadastral systems are virtually
nonexistent, as is the case in Ukraine. Continuous and up-to-date information on damage to agricultural
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land is important for management decisions. Monitoring war damage reveals its impact on civilians and
provides an evidence base for prosecuting war crimes related to food destruction [13].

The study of Wasilewski A. at all [14] proves the transformational role of the Common Agricultural
Policy (CAP) in the stable regulation of the agricultural land market in Eastern Europe. At the same
time, the authors also point out the negative aspects of providing subsidies to agricultural producers.
The study by Lando E.O. [15], which analyses European land markets, identifies the factors that
determine agricultural land value. These include the soil quality, infrastructure provision, economic
situation, absence of encumbrances on the land, and access to credit. In countries with favorable credit
conditions, land prices are significantly higher, which enables farmers to obtain financing. Climate
change can also have a serious impact on farmland values in developing countries such as Bangladesh.
Bangladesh is one of the most disaster-affected countries in the world, with natural disasters and climate
risks regularly affecting farm productivity and, consequently, the value of agricultural land [16].

The economic valuation of agricultural land is based on the Net Present Value method, which is
used to identify the operational production value of land rather than the market value of real estate. As
agricultural land use plays a central role in terms of the impact of land use on environmental
sustainability, understanding the spatial dynamics of agricultural land cover is crucial [17]. The authors
recommend giving priority to balancing direct payments with rural development initiatives to mitigate
the disproportionate capitalization of subsidies in land prices. Assessing the impact of climate change
on farmland values and farmers’ profits is very important. Climate conditions play an important role in
determining farmland values across the United States [18]. Long-term projections of climate change
suggest an overall loss of farmland values of 2.5-5%, with varying impacts at the state level, ranging
from large losses in Florida to significant increases in Virginia [19].

In Ukraine, land zoning plays a crucial role in the valuation of agricultural land. This division of
the territory is carried out taking into account natural conditions, biological characteristics of crops,
directions of economic development and environmental safety requirements. Different types of natural
zoning have been developed considering the territorial differences in natural and economic conditions
of Ukraine when using, evaluating and protecting land [20]. Given the great diversity of soil cover, the
difficulty of conducting various surveys in modern conditions (conditions of war in the country and
subsequent post-war recovery) [21], the normative indicators for the assessment of agricultural land are
presented by natural and agricultural districts. The price of agricultural land is calculated from the cost
of rent and annual net income, based on a representative crop structure for a given period of time [22].
The value of agricultural land is expressed through the ability of the land to produce agricultural goods
and is determined by both objective factors (ability to meet the needs of the crops grown) and subjective
factors (technologies of their growing). The price of agricultural land depends on market supply and
demand at a given time and can also be determined by calculating the capitalization of land rent.

The purpose of the research was to identify the factors determining the value of agricultural land
parcels in the State Land Cadastre of Ukraine and to estimate the capitalization rate across natural-
agricultural regions. The empirical basis of the study was a database of agricultural land sale and lease
transactions compiled from the monitoring of land relations by the State Service of Ukraine for Geodesy,
Cartography, and Cadastre. The dataset covered the period from 1 July 2021 to 29 February 2024, i.e.
from the launch of the agricultural land market in Ukraine to the latest date for which a sufficiently
complete array of registered transactions was available for analysis.

Materials and methods

The research methodology consisted of three stages: 1) studying the spatial variability of land sale
prices and rental payments using the principles of natural-agricultural zoning; 2) analysing the
regulatory and methodological framework for land valuation within the State Land Cadastre; 3)
calculating and mapping the capitalization rate of agricultural land by natural-agricultural regions of
Ukraine. Data aggregation was carried out by assigning each transaction to the corresponding natural-
agricultural region according to the location of the land parcel and then calculating average indicators
per hectare for each region after excluding erroneous, incomplete, and non-representative observations.
The capitalization rate was determined using the extraction method as the ratio of annual rental income
to the market sale price of comparable agricultural land parcels:
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where CR; — capitalization rate in region i,
R; — average annual rental payment per 1 ha of agricultural land in region i;
P; — average sale price per 1 ha of comparable agricultural land in region.

Results and discussion

According to many scientific studies, the war in Ukraine has not only caused losses in Ukrainian
agriculture but has also posed a threat to global food security [23]. Only coordinated action by
government agencies, international organizations, and humanitarian missions can mitigate the extremely
negative consequences of the war for local communities. According to FAO [24], assistance to farmers
is crucial for stabilizing food systems, protecting livelihoods, and preventing the situation in rural areas
from deteriorating. Restoring the economic infrastructure of affected territories will require drastic
measures. Among the unpopular decisions are the creation of jobs and infrastructure. Along with this, it
is important to develop an effective mechanism for compensating losses, taking into account the
voluntary registration of property rights that took place prior to 2013. During the war, the issue of
preserving information on Ukrainians’ property rights has become particularly relevant, especially non-
digitized information (not entered into the State Register of Real Property Rights). When losing property
due to war-related destruction, citizens often lose the paper documents for their real estate, and to receive
compensation, they must first submit the relevant information by contacting the state registrar or having
their property rights recognized in court.

In Ukraine, income capitalization rates have historically been among the key indicators used to
value agricultural land. In addition, when valuation of agricultural land is conducted, soil quality
indicators are taken into account through soil bonitet scores. The capitalization rate is defined as the
ratio of net income to the market sales price of comparable land parcels without improvements, based
on an analysis of market data regarding the ratio of rent to sales price. Since a moratorium on the sale
of agricultural land was in effect in Ukraine until 2021, the number of such land plots was insufficient
for a competitive real estate market. The adoption of the Law of Ukraine No. 340-IX of December 5,
2019, “On Amendments to Certain Legislative Acts of Ukraine Regarding Countering Raiding” marked
a significant step toward the registration of property rights to land plots and the determination of land
plot fees. These changes have facilitated the accumulation of a substantial dataset over the past four
years regarding the sale prices of agricultural land plots under purchase and sale agreements, as well as
the amounts of rent for agricultural land.

Based on data from the State Service of Ukraine for Geodesy, Cartography, and Cadastre
monitoring of land relations, we calculated and presented a map of the value of agricultural land by
natural-agricultural regions of Ukraine (Fig. 1). The homogeneity of land use and soil cover is reflected
in the division into natural-agricultural regions, which are characterized by similar soil properties, a
combination of climatic, hydrological, and geomorphological conditions, as well as factors that
fundamentally influence land productivity and the efficiency of agricultural production.

According to official statistics from the State Service of Ukraine for Geodesy, Cartography, and
Cadastre (as of March 2024), approximately 283,200 land sale agreements were concluded. The highest
number of land sale agreements in the pre-war period was recorded in the Kharkiv, Kherson, and Sumy
regions. However, the war led to migration of business to the central and western regions of Ukraine.
As a result, the highest numbers of transactions were recorded in the Khmelnytskyi (1,623) and
Vinnytsia (1,341) regions. Across Ukraine as a whole, the value of agricultural land increased by 8.3%
in 2023. As of March 2024, the average cost per hectare of sold land was 913,96 US dollars. The lowest
average prices were observed in the regions most affected by occupation or military operations,
particularly in the Kherson, Zaporizhzhia, and Donetsk regions. The highest prices for land plots were
recorded in Lviv, Ivano-Frankivsk, and Kyiv regions.

The market for renting privately owned agricultural land is very active and has changed
significantly in Ukraine following the launch of the agricultural land sales market. As of July 1, 2021,
the average rental rate for land intended for commercial agricultural production and for private farms
rose from approximately 57.55-59.86 USD per ha to 69.07 USD per ha [25]. The free transfer of state-
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owned land into private ownership, as well as restitution, carried out in the 20th century in post-socialist
countries, has led to the continued prevalence of land rent.
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Fig. 1. Price of agricultural lands (UAH/ha) across natural-agricultural regions of Ukraine:
calculations based on land relations monitoring data of the State Service of Ukraine for Geodesy,
Cartography and Cadastre (2024)

The reason for this phenomenon is the reluctance of landowners to sell their plots, either because
of low expected prices or because they view the plots as a source of future long-term income [26].
Natural and climatic conditions, along with soil conditions for crop cultivation, are a major factor
influencing land productivity. That is why it is so important to take into account the natural and
agricultural zones of the territory when evaluating agricultural land. Unfortunately, however, in Ukraine,
the consequences of the war remain the decisive factors influencing land lease and sale prices. Based on
a database of transactions involving the lease and sale of agricultural land plots in Ukraine, a
capitalization rate was determined (Fig. 2).
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Fig. 2. Capitalization rate for agricultural lands across natural-agricultural regions of Ukraine,
in percentage: calculations based on land relations monitoring data of the State Service of Ukraine for
Geodesy, Cartography and Cadastre (2024)
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The highest values of the agricultural land capitalization rate are observed in the northeastern part
of Ukraine (the natural and agricultural regions of Chernihiv, Sumy, Kharkiv, and Poltava Oblasts). It
is precisely these territories that are particularly at risk due to the security situation. Therefore, in
Ukraine, traditional factors influencing agricultural productivity (such as soil fertility, climatic
conditions, crop-growing zones, and agricultural product markets) rank second, while territorial security
and environmental conditions currently take precedence. Such regional differences in capitalization
rates are critically important for potential investors in agricultural land.

Conclusions

The agricultural land market in Ukraine remains active despite the ongoing hostilities. An increase
in the number of transactions involving the sale and purchase of agricultural land has been observed in
the relatively safer western regions of Ukraine. However, the southern regions are more favourable for
crop cultivation. High capitalization rates in regions affected by the war indicate the need for coordinated
policy decisions to mitigate risks, strengthen infrastructure, and facilitate rural development.
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