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Formulation of the problem. On July 1, 2021, the agricultural land market was officially opened in
Ukraine. This significant step in the implementation of land reform requires the improvement of land relations
at the theoretical and applied levels.

Land relations are basic for the system of economic relations, are the main immanent component and the
most important factor in the agricultural sector of the modern market economy.

Despite the dramatic socio-economic changes that have taken place incountry in the 90's of the twentieth
century. and At the beginning of the XXI century. soil potential. At the same time, it did not become a trigger
for a forced transition to an environmentally balanced one land use and, as a result, increasingly distanced itself
from the model of the foundations of the economy of sustainable land use. At present, a significant number of
problems in the system of land relations of Ukraine remain unresolved.

For a radical transformation and elevation of land relations at a qualitatively new level, it is impossible to
limit oneself to traditional approaches and outdated standards, or norms, without an institutional factor. It is
necessary to deepen the existing system of philosophical and economic attitudes to land resources in society.
Develop and recommend new more flexible concepts of land relations development. It is expedient to improve
the existing methodological approaches, to develop progressive mechanisms for regulating the management
system of land use and reproduction.

The problem of improving methodological approaches to economic evaluation of land, separation and
distribution of land rent, effective management of lease rights, minimization of natural and economic risks,
elaboration of the principles of transition to sustainable land use is acute.

Analysis of recent research and publications. Fundamental, theoretical and methodological, and applied
aspectsresearch of problems of institutional development of economic and land relations in the agricultural
sector of the economy are laid down in the works of: W. Hanilton, D. North, T. Veblen, J. Commons, W. Mitchell,
T. Eggertson, J. Johnson, G. Barnes, K. Panunzio, J. Fableman, G. Kleiner, F. Jacob, W. Neil.

Selection of previously unsolved components of the overall problem. Needs a solution to the scientific
problem of creating a theoretical, methodological and methodological basis for institutional support for land
development in the agricultural sector of Ukraine as a system of methods, principles and mechanisms, the use
of which will form a system of land relations, where its priorities will be efficient, rational and sustainable land
use. resource potential of the country.
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The direct and indirect dependence of the quality of the land market on its (land) evaluation mechanism
requires in-depth research, in particular, the natural impact of cyclical prices on agricultural land.

At the methodological level, it is necessary to substantiate the effectiveness of the mechanism of evaluation
of agricultural land, which, unlike the existing one, takes into account the use of institutional components of
legal objectivity and legal subjectivity of land relations;

Presentation of the main material. Regarding the formation of the market of agricultural land in Ukraine,
a number of regulations and bylaws have been adopted, first of all, the Land Code of Ukraine, the Laws of
Ukraine "On Land Valuation", "On Land Management" and others. Thus, according to the Law of Ukraine
"On Land Valuation", Article 5., depending on the purpose and methods, land valuation is divided into the
following types: soil evaluation; economic evaluation of lands; monetary valuation of land. And monetary
valuation of land can be normative and expert.

In general, soil grading data are an integral part of the state land cadastre and are the basis for economic
assessment of agricultural land and are taken into account in determining the ecological suitability of soils for
growing crops, as well as losses of agricultural and forestry production.

It is natural that the economic valuation of land is the basis for the normative monetary valuation of land,
analysis efficiency of land use compared to other natural resources and determining the economic viability
of land agricultural purpose for cultivation crops. Monetary valuation of land, depending on the purpose and
procedure may be normative and expert.

Normative monetary valuation of land is used to determine the amount of land tax, state duty on mines,
inheritance and donation of land in accordance with the law, rent for land of state and communal property, loss
of agricultural and forestry production, the value of land over 50 hectares for the placement of outdoor sports
and sports facilities, as well as in the development of indicators and mechanisms of economic incentives for
the rational use and protection of land.

With the deepening of the essence of land as an economic factor as opposed to natural, it is natural to raise
the issue of ensuring the reproduction of its natural properties, taking into account the state of potential natural
and economic fertility.

The solution of the problem of the corresponding objective, by natural content, estimation of the earth is
connected with use of methodology of institutionalism. Thus, theoretical, methodological and applied problems
related to the economic development of land relations in the agricultural sector and their institutional support
remain insufficiently researched and unresolved, especially in terms of adapting the requirements of modern
neo-institutional economy to the agricultural economy of Ukraine.

A natural stage of substantiation of objective land valuation, taking into account the state of potential
natural and economic fertility, is the substantiation of methodological approaches to improving the normative
monetary valuation of land, which includes a study of the dynamics of price fluctuations. construction of price
cyclical models in forecasting land prices.

The problem of land market formation in Ukraine is a multifaceted phenomenon that cannot be reduced
to one whole, but in our opinion, the main one is the institutional component. It is not development, but
sometimes the lack of proper quality of institutional factors that makes it impossible to introduce a land market
in the country. From this point of view, it is advisable to analyze the institutional factors, factors influencing
the formation of land prices. Important studies of countries where there is a long experience of land pricing.
Ukraine is more responsible experience of countries with large sown areas, both in the United States and
Canada. This methodological approach is based on taking into account the regularity of the impact of cyclical
prices of agricultural products on the forecast of land prices.

To this end, outlined two models of harmonics that can be used in the analysis and forecasting of processes
with the formation of land prices, in which the object was the historical experience of land development in the
United States, which can be typical for any country , including the possibility of functioning of the land market
in Ukraine.

In the process of analyzing the factors influencing the price of land, in particular in the United States, the
alignment (approximation) of the time series of the price was carried out of agricultural land in the United States
by exponential function, for the period 1910-2014, which describes quite well the actual series. Translating
the obtained coefficients, a complex percentage was calculated, which characterizes the overall dynamics
of annual price changes. The regression coefficient for this line of approximation is 0.0448, with a complex
percentage of 0.046.

EkoHomika i pecioH Ne 1 (84) — 2022 — HauioHanbHuli yHieepcumem im. KOpisi KoHdpamroka #4 29




ExoHoMika ma ynpaeniHHs HayioHaslbHUM 20crnodapcmeom

The above means that the price of 1 acre of agricultural land for the analyzed period in the United States
changed with an annual increase of 4.6%. The high degree of reliability of the approximation is indicated by
the coefficient of determination, which amounted to 0.899. The chosen form of approximation, which takes
into account the time factor, explains 89.9% of the variation in price change, and, according to calculations,
only 10.1% of price variation depends on other factors that were not included in the exponential function.
The approximation emphasizes the dynamics of price change, the general trend of the time series.

It is also important to analyze the influence of other factors, especially cyclic component.For this purpose,
a spectral analysis of this time series was performed, which provides for the distribution of the price wave
so that it best describes the random processes by the significance of the selection of the variance at different
frequencies. In spectral analysis, the main approach is to divide the time series of the process into a Fourier
series. That is, the transformation of one series into another due to harmonic components. In the decomposition
of Fourier series, the choice of the shape of the spectral window, according to which the series will be smoothed,
is important. In this case, the Tukey window was used. The choice of this form spectral window is associated
both with a preliminary assessment of the resulting Fourier series, and based on monographic studies by
scientists. The authors showed from their own example the discrepancy of the obtained variances of different
estimated spectral windows. According to Tukey, the smoothing variance is 7.5%. This takes into account the
data of harmonics, and the distribution of spectral density illustrates the presence of different time periods of
waves that occur in the actual price range.

Two spectra are most clearly manifested, which simultaneously characterize both the ascending and
descending phases. The spectrum indicates how the variance of the stochastic process is distributed in a
continuous frequency range. The price of an acre of agricultural land in the United States in the study period
contains cyclical fluctuations with two major and two minor periods, respectively 16 and 32 years and —
18.3 and 42.7 years.

According to the results of spectral analysis, the time series of the price of one acres of agricultural land in
the United States for 1910-2014 were divided into two Fourier series by different number of harmonics, which
affect the magnitude of fluctuations of the cyclical component in the price in ascending order.

The Fourier series for 9 harmonics shows not only a prolonged decline in agricultural land prices in the
United States in the 1990s, but also shows two declines (bottoms), the last of which occurred at the beginning
of the XXI century. tendency to further growth. In the United States in the twentieth century. there were
two significant recessions. According to the United States Department of Agriculture, the price of land in
the United States has changed critically twice since the 1920s. and in the mid-80's of the same century.
The collapse in land prices was due to a positive balance, slowing inflation, which ultimately affected the
decline in demand for land [5]. After the end of the last recession (the passage of the second bottom), in the
United States since 1987 the price of land has a steady upward trend, the dynamics of growth is higher than
before the second period of the rise.

The study takes into account the fact that increasing the number of harmonics to determine the impact
of the cyclical component on the price of land does not yet allow to emphasize the high degree of adequacy
of objective assessment. At 9 harmonics, the influence of the cyclical component in the price of agricultural
land in the United States changes dramatically compared to actual processes, in contrast to a number built in
5 harmonic cycles. In general, the dynamics of the price of 5 harmonics, quite well revealed the changes that
took place in the US land market in the 80's of the twentieth century, which in fact has been since 1987, and
given the cyclical component since 1994, this process does not preclude the impact on the land market of other
natural fluctuations.

Analyzing the period of fluctuations in agricultural land prices in the United States for 1965-2014, which
are inherent in both Fourier series, traces the smallest decline in the cyclical component, which occurs in the
late 60's and early 70's of the twentieth century. For 9 harmonics, the cyclic component reached its minimum
in 1973, and for 5 harmonics — in 1969.

Declines or fluctuations in price cyclicals on two Fourier series that occurred after the beginning of the next
rise in land prices since 1987, should be considered from the standpoint of lack of influence on price formation
for some time.

Here it is legitimate to take into account the fact that the price of land for a long time was formed without
the negative manifestation of cyclical fluctuations. If we consider the cyclic component for 9 harmonics, this
transition took place in 2006, and for 5 harmonics since 2002. Different number of harmonics once again
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confirmed the shift (uncritical) between cycles, which affected the forecast land prices. It should be noted
that the cyclical component began to press on prices as an upward trend since 2002 (because it has a positive
value). This is indicated by the Fourier series, built on the basis of 5 harmonics, ie the US economy was in
recession. The greatest value of cyclical impact on both models appeared in 2012.

Price forecast for 1 acre of agricultural land, taking into account the cyclical component in the period of rise,
for a number of 9 harmonics is 785.8 dollars / acre and for 5 harmonics — 762.5 dollars / acre. Respectively,
the share of the cyclic component was 31.1% and 30.3%. Compared to the previous surge in cyclicality, which
occurred in the early 80's of the twentieth century, this trend has intensified significantly, and in recent years
the cyclical component in the price of land plays a more significant role than before.The cyclic component is
an integral part modern land prices in the United States and as a system-forming factor should to be taken into
account when forecasting and studying the dynamics of pricing in the market of agricultural land in Ukraine.

According to the model of cyclical land prices for 9 harmonics, three cycles were identified: one — declining,
and two — increasing. The period of recession falls on 1972 and 1992, where the cycle lasted 20 years.
Accordingly, there are two cycles of growth, the first of which occurs in 1983 and 2012 with a period of
29 years, and the second cycle, manifested in 1992 and 2001 with a duration of 9 years. The last cycle did not
add a cyclical component to the price, is part of the overall growth cycle as a subperiod. Given the entry into
a long-term cycle of rise, as well as virtually no impact of cyclicality in price, it is rational to analyze the two
cycles, in the fall from duration of 20 years and growth of 29 years.

Two models of price cyclicity, decomposed into a Fourier series, coincide in cycle and duration.
The duration of the cyclicity is long-term and is 29 years, and is quite close to the longest period of the
spectrum established by the distribution of spectral density, which was 32 years.

Research by prof. D.V. Shiyan, who, conducting an analysis of cyclicality in agriculture in Ukraine for
1961-2010, found that two crops are most in line with changes in general cyclicality of the agricultural sector.
These are cereals and sugar beets. The medium-term cyclicality in terms of production corresponds to 14.7 and
11 years, and in the short-term cyclicality — 5.2 and 6.2 years [6, p. 128].

Despite the research conducted in different countries, the main thing is the magnitude of the manifestation
of cyclicality, which informs us about the possibility of individual processes to influence cyclical changes in
land prices. Such comparisons should be made with caution, as a specific indicator is considered — the volume
of production.

Consider in this case the periods of cyclic oscillations, but for indicator of grain and sugar beet yield.
To do this, we present the results of research by prof. O.V. According to Oliynyk, according to those in
Ukraine, the cyclical fluctuations in grain yields in the short term are about four years, and in the medium
term — 16.1 years. According to the yield of sugar beet, the duration of cycles is 6.1 and 15.4 years, respectively
[7, p. 63—68].Clear manifestation of the duration of different cycles in terms of production relevant products,
and the yield is not observed.

But they describe cyclical processes and vary closely from the 9-year cycle, which is typical of the sub-
period of rising land prices in the United States. If we look at the cyclical fluctuations in such an indicator
as the price of wheat, the latter is quite close to our subperiod according to the results of research by prof.
D.V. Shiyan, who studied the cyclical nature of wheat prices in the United States, found that this cycle duration
is 9.5 years [8, p. 149].

The presence of short- and medium-term cyclical fluctuations in the respective crops and at the same
time in the context of the considered indicators are closer to the subperiod (9 years) than to the general cycle
of rise, 29 years. We can observe that in the USA the price of land is not free from the manifestations of
cyclicality in the short run, but in general it flows from the long run. The latter characterizes the processes in
the United States, which have a stable, long-term dynamics of land prices, which is largely related to general
macroeconomic conditions, as observed during the period of greatest price growth in the early 80's of the
twentieth century. and after the exit from the recession since 2001.

To date, the cyclic component has formed a half-cycle, which is clearly visible from the obtained data of
two models of cyclicity. The difference in the cycle of numbers in the two Fourier series is mainly due to some
change in shape, with a clearer wave oscillation is observed for 5 harmonics. They differ in depth (amplitude)
of deviations and insignificant shifts — in the temporal dynamics.

The obtained results of spectral analysis indicate that the dynamics of prices shows cyclical fluctuations at
the end of growing ridges, rather than falling ones. Therefore, cyclicality is essentially manifested in the rise
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of the trend with its subsequent reversal, and not vice versa, in the phase of the process after the recession
(bottom).The above feature, which relates to the properties of cyclical prices, does not diminish the relevance of
the impact on pricing. These two models of harmonics can be used in the analysis and forecasting of processes
with the formation of land prices, in which the object was the historical experience of land development in the
United States, which can be typical for any country, including the ability to operate land market in Ukraine.

The applied content of the research methodology is manifested in the fact that using models of cyclicality in
forecasting the price of agricultural land in the US for 2015-2030, the results were obtained, which emphasize
that in fact the cyclical wave is in decline, and forecast data indicate for the initial cyclical decline in prices, and
then the resumption of cyclical growth, and the "bottom" of cyclical fluctuations in the model of 9 harmonics will
be passed in 2018. The projected value of agricultural land prices will be 2289.5 and 1728.5 dollars / acre. The
offset of the cyclic decline period for the 9-harmonic model is three years longer than for the 5-harmonic model.

14 As for the lifting cycle, for the model with 9 harmonics it will last until 2025, and for 5 harmonics will
last until 2028. And in this case there is a shift in the time of formation of the cycle, where the phase of rise
for three years is longer according to the model of 5 harmonics than the results of the model with 9 — you are
harmonicas.In general, the forecast of three volumes of the lifting cycle for models with 9 harmonics g with
5 harmonics, respectively, is 7 and 13 years. That is, in fact, the next cycle of recovery will be medium-term,
and will begin after the previous, not significant in time correction of cyclical prices of agricultural land, such
a correction of prices is the cycle of decline.

The mechanism of land price formation in the United States is reflected in the order of its use and motivation
of farmers, their attitude to land as property. Producers-tenants (tenants) carried out cultivation on the area of
agricultural land in 1910, which amounted to 225.5 million acres, and in 2007 it amounted to 81.8 million
acres, or 36.3% compared to 1910. In 1910-2007, the area of land for tenant producers decreased by 63.7%
against the background of the area of agricultural land in the United States during the study period increased
from 878.8 million acres in 1910 to 922.1 million acres in 2007, ie in relative terms the increase was 4.9%.
And the share of producers (farmers) who carried out their economic activities using the lease mechanism
decreased significantly when in 1935 the share was 52.2%, then in 2007 there was an even sharper decline in
the share of net producers-tenants, namely — from 42.1 to 6.4%, respectively. And private ownership of land
for farmers remains a means of increasing the profitability of management through the withdrawal of land
rent in their favor. The share of farmers owning agricultural land in the United States is constantly increasing,
amounting to, respectively, in 1935 — 47.1%; 1950 — 57.4%; 1987 — 59.3%; 1997 — 60% and in 2007 — 69%.

The study takes into account the fact that the vast majority of landowners should not be perceived as the
most cost-effective land users, given the dynamic growth of land prices observed in the United States for a long
time. Significant increases in agricultural land prices took place during the 1970s and continued in the 1990s,
at the beginning of the 21st century, and continue to this day.

Conclusions. Summing up the impact of cyclical prices of agricultural products on agricultural land,
important in this case are not only price fluctuations in the cyclical component, but forecast scenarios for future
events and the probability of price cycles.

The forecast for the growth cycle will be shorter, as evidenced by data from two models of cyclicity in
the Fourier series than the previous rise, which lasted 29 years. So, with some confidence (the author's note —
it is necessary to make annual adjustments, as these models require mandatory verification across the forecast
horizon) we need to talk about shifting the frequency of fluctuations in the formation of agricultural land prices
in the US, including macroeconomic factors.
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Ilapuii I'puropiii IBanoBuY, nokTOp exoHOMiuHMX Hayk. Makcumenko Ouer CepriiioBuy, kanaunar
exoHoMiuHKX HayK. /ly6imes Biktop IlerpoBuy, 1okTop ekoHOMiuHKX HayK. YopHoBoa Haranis, HauionansHuit
yniBepcutet «[lontaBchkuii momitexuika imeni FOpis Konnapariokay.

IIpo6iema mossirae y po3poOui MexaHi3My e(QEKTHBHOIO BHKOPHCTAHHS 3E€MENIbHHX pecypciB B YkpaiHi
Ha OCHOBI NPHBAaTHOI BIACHOCTI Ha 3eMJII0. BpaxoByeTbecst TOW (akT, MO KapAWHANBHI COLiaJbHO-EKOHOMIYH1
3MiHH, 0 BinOymucs B KpaiHi sk B 90-x pp. XX cT., Tak i Ha mouyarky XXI cT., He BIUIMHYIH Yy TOBHiH Mipi
Ha 3a0e3nedeHHs] e(EeKTUBHOTO TOCTIONIAPCHKOTO 00iry 3emni Ha 0a3i mpuBaTHOI BIACHOCTI, 30€peKeHHS Ta
NPUMHOKEHHSIM MPOAYKTHBHOTO rIOTeHmany rpyHTlB Takox 1e He CTano MOYaTKOM JI0 JI€BOTO IEpEeXoay Ha
eKOoJIOr030aIaHCcOBaHE 3eMIICKOPUCTYBAHHS 1 SIK MiCYMOK, BCe OLIBII AUCTAHIIIOBAJIO B MOJEi OCHOB EKOHOMIKH
CTAJIOr0 3eMJICKOPHCTYBaHHA. ABTOPaMM JOBOAMTHCS, IO /sl TOKOpiHHOI TpaHcopmanii Ta MigHECEHHS Ha
SKICHO HOBOMY DiBHI 3eMeNbHHUX BiIHOCHH 0e3 IHCTHTYLIIHOr0 YMHHHMKA HeMOxJBO. Came HEpO3BUHEHICTH, a
MOJIEKY/IH BIICYTHICTD HAJIE)KHOT SIKOCTI IHCTUTYLIHUX YMHHHUKIB, YHEMOXKIIHBITIOIOTH BIPOBAIKEHHS €()eKTHBHOTO
PMHKY 3eMelib B KpaiHi. 3 1i€l TOYKU 30py y CTaTTi MpoaHati3oBaHO IHCTHTYLIHI YMHHUKH, (aKTOpH BIUIMBY Ha
(dopMyBaHHS LIHK Ha 3€MJII0, @ caMe JOCIIKEHHS KpaiH, Jie IOCUTh TPUBAIMH yac iCHY€ JOCBIJ HIHOYTBOPEHHS
Ha 3emitto. BpaxoBano, mo Ykpaini y OiibIuiii Mipi BigmOBifae TOCBIJ KpaiH 3 BEJMKAMHU MOCIBHUMH IIOIIAMH,
gk y CLIA i B Kanani. Jauunii Mmetoquuuuil miaxig 0a3yeTbes Ha BpaxyBaHHI 3aKOHOMIpHICTI BIUTMBY [MKJIIYHOCTI
[iH CIIBrOCHIPOAYKLIl HA MPOTHO3YyBaHHS LiH Ha 3eMJI0. Y CTaTTi BPAaXOBYETHCS MpoOieMa BIOCKOHAJIECHHS
METOJMYHHX ITIXO/B 10 BUOKPEMIICHHS Ta PO3MOALTY 3eMEeNIbHOI PEHTH, €(EKTUBHOTO YIIPaBIiHHS IPABOM OPEHIH,
MiHiMi3awii TPUPOAHUYMX 1 TOCTIONAPCHKUX PH3UKIB, OMPALIOBAHHS 3acajl IEPEXOLy Ha CTajle 3eMIICKOPHUCTYBAHHS.
Ha uiii ocHOBI 30cepe/rkeHa yBara Ha THYYKHX KOHICIISX PO3BHTKY 3eMEJbHUX BIZHOCHH. Y LIOMY pOOUTBCS
HAroJIoc Ha PaliOHaNbHOCTI TONTHONEHHS iCHYIOU01 chcTeMH (BiTocOdChKOro Ta rocrnofapchbKoro BiJHOIICHHS 10
3EMENIbHUX PECYPCIB Y CYCHUIBCTBI. JIOBOIUTHCS, 110 3aKOHOMIPHHM €TarioM OOTPYHTYBaHHS 00 €KTHBHOI OIiHKH
3€MJI1, 110 BPAXOBYE CTaH MOTEHILIHHOT IPUPOIHOI Ta EKOHOMIYHOI POAIOYOCTI, € OOIPYHTYBAHHS METOANYHUX ITiIXOAIB
70 BOOCKOHAJICHHSI HOPMAaTHUBHOI TPOIIOBOT OLIIHKH 3eMEJb, SIKE BKIIOYAE AOCIHKEHHS AUHAMIKU [IIHOBHUX KOMBAHb.
no0y/10BY LIIHOBUX LIMKJIIYHUX MOJIENICH TPH IPOrHO3YBaHHI LiHK Ha 3eMITt0. [1i1BoAs UM i ACYMOK BIUTMBY IUKIIYHOCTI
IiH CUTbCHKOTOCIIONAPCHKOT NPOAYKIIi HA CLTbCHKOTOCTIONAPCHKI YTi/s, BKIMBUMHU B JAHOMY BHUIIAJKY € HE TUIBKU
[IHOB1 KOJTMBAHHSI 32 IMKJIIYHOI CKJIa/I0BO1, a MPOTrHO3HI crieHapii MaiOyTHIX MOAiHM Ta KIMOBIPHOCTI PO3BUTKY IIIHOBUX
uKIiB. JloBeaeHo, 0 MOTHO3 LUKy 3pocTaHHs Oyze OUIbIl 00’ €eKTHBHUM, 3a psinamu Oyp’e.

KurouoBi cimoBa: puHOK 3emiti, 3eMellbHI BiJTHOCHHH, NMPUBATHA BIACHICTh HA 3€MIIIO, I[iHA 3€MJIi, TPOIIOBA
OI[iHKa, METOJIOJIOTis IHCTUTYI[IOHATI3MY.
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