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Abstract. It is determined that in order to form a model for agricultural land
valuation, it is necessary to use modern methods and tools, in particular, remote
sensing, machine learning and artificial intelligence, big data analysis, geographic
information systems (GIS), and agroscouting. It is established that the composition and
sources of information and analytical support for such a model are crucial. We have
determined that among the factors affecting the price and value of agricultural land,
we should consider such indicators as environmental sustainability, crop yields,
infrastructure development, cultivation technologies, production organisation,
logistics, etc. The analysis of these factors and the results of the studies conducted

indicate the need to use a large amount of data to ensure an accurate valuation of



agricultural land. Taking into account these factors and the indicators presented in the
study will make the assessment more comprehensive and objective, which, in turn, will
facilitate informed decision-making in the field of land relations. It is established that
the data available in the state registers do not allow for an objective determination of
the value of agricultural land plots. It is also noted that the sources of information for
obtaining quantitative and qualitative indicators should ensure their relevance,
completeness, reliability and timeliness. The author provides a dynamic list of
geoportals that are recommended to be used to obtain such information.

Key words: assessment of agricultural land, land market, geographic information
systems, remote sensing, crop yields, environmental sustainability, soil fertility, soil

productivity for crops

Problem statement. The general trend in the state of land and land use in the
agricultural sector of Ukraine indicates that the best agricultural land is almost
constantly exposed to negative factors such as soil erosion, degradation, and
urbanisation, where anthropogenic activities have a direct impact. Modern methods
such as remote sensing, machine learning and artificial intelligence [1], big data
analysis, geographic information systems, and agro-scouting [2] should be used to
monitor, manage and evaluate agricultural land. These tools make it possible to assess
and forecast the value of land plots with high accuracy. Using large amounts of data,
complex nonlinear models can be built, in particular for expert assessment, assessing
the risks of bankruptcy of agricultural enterprises, determining the value of property as
collateral for obtaining loans and other administrative, planning, financial and
economic tasks. The assessment of agricultural land will be used for making
management decisions and developing land policy.

In order to achieve maximum efficiency, we propose to improve the methods of
agricultural land valuation, taking into account modern technologies and models that
allow for a more accurate and reliable determination of their value. These models
require appropriate information and analytical support, which must meet high

requirements for relevance, accuracy, completeness, reliability of data and information



sources. It is also important to include new valuation factors that were not previously
taken into account in traditional methods. For example, data on changing climate
conditions, socio-economic changes in the region, and the use of satellite imagery to
assess soil conditions and yields, etc. can be taken into account.

Analysis of the latest scientific research and publications. According to
scientists [3], the information resource should be included in the unified system of land
information in accordance with the current legislation of Ukraine - in the State Land
Cadastre (SLC). The platform contains hundreds of geospatial and attribute modules
and objects, such as Web, GIS, WMS, NSDI, relational databases, geoserver, analytical
tools, spatial modelling, etc. A land valuation model can be developed on the basis of
information from the SLC portal.

DeMers and others [4] in their study proposed the LESA (Land Evaluation and
Site Assessment) model, which is a framework for combining several factors into an
integrated assessment of a specific site for further agricultural use. Factors such as soil
fertility and quality, soil productivity for growing crops, etc. are incorporated into a
single valuation methodology, which allows for a more accurate determination of the
value of agricultural land.

Pankiv Z., Kyrylchuk A., Bonishko O. [5] found that the restoration of private
land ownership and the introduction of economic mechanisms for regulating land
relations require not only data on the area and distribution of soils, but also the results
of their qualitative assessment to develop measures for balanced land use. The main
disadvantage of agricultural land valuation is the inconsistency of morphological
features and physical and chemical properties of soils with current conditions, which
calls into question the reliability of the bonitas and normative monetary valuation.

The author of [6] recommends conducting an inventory of non-current assets,
including land plots, once every three years, with a breakdown by type of agricultural
land: arable land, pastures, hayfields, forests, reservoirs, reserve lands, etc. At the same
time, the availability of constituent documents, lease agreements, ownership rights or
certificates and other documents confirming the ownership or use of land plots should
be checked.



In our opinion, the relevance of obtaining information using modern methods and
sources is undeniable, because with the passage of time and changes in the world, the
efficiency and timeliness of obtaining reliable information for the formation of
information and analytical support for the assessment of agricultural land are becoming
extremely important.

The purpose of the study is to investigate the composition and sources of
formation of information and analytical support for agricultural land valuation, and
also to assess the prospects of their compliance with the modern requirements of land
management science.

Materials and methods of scientific research. The study uses a comprehensive
method of analysis that combines different approaches to obtain the most accurate and
objective results. In particular, a systematic study of the content of information
materials made it possible to analyse the available sources of data on crop yields, crop
maps, current price offers for agricultural land sales, etc. In addition, a classification
method was used to help structure the information by a number of key factors affecting
the value of agricultural land. This method allowed us to divide the factors in the land
valuation model into four main blocks.

Research results and discussion. Structurally, the agricultural land valuation
model should include elements such as machine learning algorithms for analysing large
data sets, methods for processing spatial information, and forecasting tools based on
historical data and scenario analysis. In addition, mechanisms for automating data
collection and analysis should be considered, which will significantly increase the
efficiency and accuracy of the assessment. Geospatial technologies, such as remote
sensing and GIS, have the necessary tools for land valuation. An important source of
information on land cover types is remote sensing data, in particular satellite imagery,
as it has advantages such as repeatability of real-time data, cost-effectiveness, wide
area coverage, etc. compared to traditional methods, including aerial photography and
ground surveys.

GIS is used to create spatial data layers, develop decision-making rules and land

valuation. This is due to the fact that land valuation is seen as a multi-criteria decision-



making task, and the quality of a site for a particular use depends not only on the values
of environmental variables on the site, but also on its surroundings [7]. In creating a
database, GIS is a valuable tool because it is used to collect field data, locate and update
data.

An integrated approach to structuring the valuation model will allow for the
internal division of the geosystem into its components and the identification of
mechanisms and factors that will be involved in the process of calculating the value of
agricultural land. It is worth noting that their value directly depends on land rent [8].
In more detail, in structural and functional terms, the factors affecting economic
efficiency and land rent should be taken into account in the model of agricultural land
valuation. We propose to differentiate these indicators into four main blocks, namely:

— nature, which is the basis for crop yields, including the following
indicators: soil texture, humus content, photoactive radiation level, soil acidity level,
precipitation, total temperatures per year, relief and microrelief, field configuration,
climate change;

— production as a process of reproduction of material goods and production
relations, which includes the following indicators: system of machines, crop rotation,
fertilisation, plant protection, land reclamation, seed production and crop varieties,
yield level, warehousing and logistics;

— non-productive sphere of activity and public infrastructure, which
includes the following components, namely: indicators of price offers on the land
market [9], administrative and economic expenses, commercial expenses, capital
investments, repairs, working capital, investment, credit and insurance resources, and
the financial condition of the enterprise;

- environmental sustainability of land, which involves determining the level
of chemical, biological, physical, radioactive and thermal contamination of soils.

Equally important for the formation of the agricultural land valuation model is
information and analytical support, in particular, data sources on the basis of which
quantitative and qualitative indicators of the above factors can be obtained. One of such
sources 1s the licensed version of the geoportal ‘UVECON’ (Fig. 1) [10], which is



currently the most developed geographic information system for analysing offer prices
and market coefficients in the Ukrainian real estate market. However, unfortunately,
there is no publicly available data on the final price of land plots at which sale and
purchase agreements are concluded, which is then reflected in extracts from the State

Register of Real Property Rights.
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Figure 1. Dynamics of agricultural land indicators in the Chernihiv region
Source: [10]

Both off-the-shelf IT solutions such as ‘crop-monitoring’ and those developed by

ourselves on the Google platform can be used as a source for identifying the main crops
on satellite images [11]. It is worth noting that information on the main crops by region

can also be found on specialised websites (Figs. 2, 3) [12, 13].
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Figure 3. Map of crops in Ukraine

Source: [13]

It is also possible to determine the average yield in recent years for each crop

using information resources [14] (Fig. 4) or based on data from the State Statistics

Service of Ukraine [15]. Information on land plots from the State Land Cadastre is also

equally important [16].
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Figure 4. Crop yields in 2023 in Kyiv region
Source: [14]

As noted above, it is important to consider soil quality when developing a model
for agricultural land valuation. Information on soil quality is available on many
services, such as the Map of Ukraine [17], but the relevance of this data is questionable
given the age of the research. At the same time, it is also worth considering the fact
that the Resolution of the Cabinet of Ministers of Ukraine ‘On Approval of the
Procedure for Monitoring of Land and Soils’ [18] is intended to improve the situation
with soil quality monitoring, but even it states that monitoring is mandatory once every
20 years, which, given the general trend towards accelerated soil erosion and their
actual condition today [19], when 43% of arable land is characterised by loss of humus
and nutrients, 39% is over-compacted, 38% is silted, and 17% is subject to water
erosion, is insufficient.

The above list of GIS platforms for the formation of information and analytical
support is not exhaustive and can be expanded in the course of further research and in
the final construction of the agricultural land assessment model.

Conclusion. Thus, the agricultural land valuation model is a multifunctional tool
that ensures effective management both at the level of individual enterprises and at the
state level, opening up prospects for further research and improvement of the
methodological framework.

The valuation of agricultural land is of key importance in a wide range of

economic and legal processes. One of the main areas of application is the calculation



of transaction costs arising from the sale and purchase or lease of land plots. The value
of land resources directly affects the level of investment, in particular, the decision-
making process for financing agricultural and infrastructure projects related to the use
of these lands. Accurately determining the value of land is critical to making informed
decisions in investment planning, as it allows investors to more specifically predict the
profitability of projects.

In our opinion, a more systematic approach to resolving any issues in Ukraine,
including the valuation of agricultural land, is needed at the state level. Based on the
analysis of the factors of the agricultural land valuation model, the most accurate results
of determining the value of agricultural land require a large amount of data. The
information available in state registers does not allow for an objective determination
of the value of such land plots [20], while modern GIS solutions help to obtain the data

necessary for the assessment.
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CKJIAJ I JIZKEPEJIA ®OPMYBAHHA IHO®OPMALTHHO-AHAJIITHYHOI' O
3ABE3IIEYEHHA OL[IHIOBAHHA 3EMEJIb
CUIBCBKOI'OCIIOAAPCHKOI O IIPU3HAYEHHA

Anomauia. Busunaueno, wo 011 opmysanmns MoOeni OYIHKU 3emelb
CIIbCLKO2OCNO0APCHKO20  NPUBHAYEHHS HEO0OXIOHO  BUKOPUCMOBYBAMU  CYYACHI
Memoou ma iHcmpymeHmu, 30Kpema oucmanyiline 30H0yeanHs 3emni (/{33), mawiunne
HAB4YaHHs ma WMY4YHUL [Hmenekm, auaniz eeiukux oanux (Big Data),
eeoinopmayitini cucmemu (I'IC), acpockaymune. Bcmanogneno, wo cknao i 0xcepena
IHhopmayitiHo-aHanimuuno2o 3abes3neyents OJisi Makoi Mooeni Mams SUPIUUAIbHE
3Hauenns. Hamu euznaveno, wo ceped ¢haxmopis, sKI 6nauearoms Ha Yiwy ma
gapmicms 3emelb CLIbCbKO2OCHOO0APCbKO20 NPUSHAYEHHS, CAi0 po32710amu makxi
NOKA3HUKU, 5K eKOJI02IUHA CIMIUKICMb, PIBEHb YPOICAUHOCMI CLIbCbKO2OCNOOAPCHKUX
KyIbmyp, PpO3GUMOK IHOPACMPYKMYpU, MexXHON02li BUPOWYBaHHs, oOpeaHizayis
8UpoOHUYMEa, N02icmuka mowo. Ananiz yux gaxmopie i pe3yrbmamu npo8eoeHuUx
00CNiOIHCEeHb CBIOUAMb NPO HEOOXIOHICMb BUKOPUCTNAHHS 8EIUKO20 00Cs2Y OAHUX OJIs
3abe3neueHHss MOYHOI OYIHKU 3eMelb  CLIbCbKO2OCHOO0APCbKO20 NPUSHAYEHHS.
Bpaxysannsa 3aznauenux gpaxmopis i noxasHuxie, npeocmasieHux y 00CHi0NCeHHI,
00380.1Umb 3pO0OUMU OYIHKY OLIbU KOMNAEKCHOI0 Ma 00 €EKMUBHOI0, W0, ) C80I0 4epey,
CHpusimume NPUUHAMMIO BUBANCEHUX pilleHb V cghepi 3eMenbHUX 6iOHOCUH.
Bcmanoeneno, wo nasasHi 6 deporcasHux peecmpax 0aui He 00380J50Mb 00 EKMUBHO
BU3HAYUMU 8APMICMb 3eMeNbHUX OLIAHOK CLIbCbKO20CN00apCbKO20 NPUIHAYEHHSL.
Taxooic 3a3naueno, wo odxcepena ingopmayii 05k OMPUMAHHS KITbKICHUX [ AKICHUX
NOKA3HUKI6 NOBUHHI 3a0e3neuysamu ix aKmyaibHiCMb, HOBHOMY, OOCMOGIPHICMb |
ceoeuacuicmv. Hagedeno ounamiunuii nepenix 2eonopmainis, wo peKoMeHOYEMbCsl
BUKOPUCMOBYBAMU 0151 OMPUMAHHSL MAKOI iHopmayi.

Kniwowuosi cnoea: oyinka 3emens CilbCbKO20CHO0APCLKO20 NPUSHAYEHHS, PUHOK
3eMeNbHUX OLIAHOK, 2e0iHpopMayitini cucmemu, OUCMAHYINHE 30HOYBAHHSA 3eMii,
YpOXCAUHICMb  KYIbMYp,  €KOJ02IYHA  CMIUKICmb,  pooloyicmb  IPYHMIE,

NPOOYKMUBHICIb IPYHMIE 015 BUPOULYBAHHS CLIbCLKO2OCNOOAPCHKUX KYAbMYP.



