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Transformation of the financing patterns
of agricultural enterprises in the conditions of the financial
system crisis: a case of Ukraine and the USA

Abstract. The authors study how the financing patterns of agricultural enterprises have changed under
the influence of the financial system crisis in Ukraine and the United States (US, USA). The indicators of
financing patterns, which are traditionally employed in financial management, were used. However, the main
financial indicator which is the financial leverage indicator provides distorted results because agricultural
lands are not objects of sale in Ukraine, therefore, they are not considered as assets and are not reflected
in the balance sheet of enterprises at fair value. The agricultural lands, which are leased by the agricultural
enterprises, were evaluated and the financial leverage indicator was recalculated. After the recalculation,
the financial leverage indicator was reduced from 1.081 to 0.128 in 2017 (the latest data available by the
beginning of 2020 has been applied). The obtained adjusted value of the financial leverage indicator in
Ukraine was even lower than the actual value of 0.149 in the USA in 2017. In addition, the integral indicator of
debt capital quality was built to characterize the debt capital of the agricultural enterprises.

The analysis showed that the financial system crisis in Ukraine influenced negatively on the financing patterns
of the agricultural enterprises. Ukraine lagged far behind in terms of key indicators of the financing patterns
of the agricultural enterprises compared with the USA.

The study showed the significant statistical relationship between the integral indicator of debt capital quality
of the agricultural enterprises and the integral indicator of the banking sector component of the financial
system in Ukraine, which allowed building the reliable regression model. It means that the financial crisis
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influences negatively on the quality of debt capital of the agricultural enterprises. One of the main reasons for
improper compensation of the negative effects of the financial system crisis on the agricultural enterprises
is the absence of a specialized financial system for agriculture in Ukraine (contrary to the USA), which needs
to be confirmed in the course of further research.

Keywords: Agricultural Enterprise; Debt Capital Quality; Financial System Development; Financial Leverage;
Agricultural Lands; American Agriculture; Ukrainian Agriculture; Regression Model
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TpaHcodopmauia mogeni piHaHCYBaHHA CilbCbKOrocnogapcbkux NianpmeMcTB

B YMOBax Kpu3u ¢piHaHCOBOI cuctemu: goceig Ykpaiim  CLLUA

AHoTauiq. Y cTarTi po3rnsaHyTo 3MiHM MoAeNi PiHaHCYBaHHS CiflIbCbKOrOCnoAapCbkUX niagnpueMCTB B YMOBaXx
kpn3un dpiHaHcoBOi cuctemm B YkpaiHi Ta CLUA. Y npoueci aHanidy nokasHuKiB, LLLO XapakTepnayoTb MOOENb
diHaHCyBaHHS, 3HA4YHY yBary NpUAINEHO YCyHEHHIO NpobnemMn BiACYTHOCTI B 3BiTax Npo GiHAHCOBUI CTaH
(6anaHcax) uux NianpPMEMCTB CcripaBeasIMBOI OLLIHKN BaPTOCTIi CilbCbKOrocnoaapcbknx 3emenns. JJogaTtkose
BpaxyBaHHS BApTOCTi 3eMJli JO3BOSINAO MOMITHO MOKPALMTU KJKOYOBI MOKA3HUKK 1 3a0e3nednTun ixHe
NOPIBHAHHSA 3 aHANONYHMMM NOKa3HNKaMU MPOBIAHMX CiIbCbKOrOCMOAAaPCbKUX KPaiH CBITy (3okpema CLLIA).
®dakTyHe 3HadYeHHs koediuieHTa GpiHaHCOBOro Baxess CilbCbKOrocnogapchbkux nianpuemMcTs B YkpaiHi,
ske 6yno 4oCcUTb BUCOKMM 3a nigcyMkamm 2017 poky i ctaHoBuno 1.081, nicns BpaxyBaHHS BApTOCTi 3eMi
nignarae sHmxeHHo 0o 0.128, wo Hmx4de dakTnyHoro 3HavyeHHs 0.149 y CLLIA 3a uen pik.

BunaBneHo CTatUCTUYHMIA B3AEMO3B’A30K MiXK SKICTIO MO3MKOBOrO Kanitajsy YKpPaiHCbKMX CiflbCbKO-
rocrnogapcbkux NignpMEMCTB i piBHEM PO3BUTKY OaHKIBCbKOI CK1agoBOi piHAHCOBOI CUCTEMU B KpaiHi,
KNI ONMCaHO 3a OOMNOMOrol perpecinHoi moaeni. lNMobygoBaHa MoOenb CBiAYMTD, LLO i3 3POCTAHHAM
PiBHSA pPO3BUTKY OaHKIBCbKOI CknagoBoi ¢iHAaHCOBOI CUCTEMU SIKICTb MO3MKOBOrO KamniTany yKpaiHCbKUX
CiNIbCbKOrocnoaapcbkux nianpueMCTB 3p0CTae yIorapnpmidyHo.

OpfHiel0 3 OCHOBHUX MPUYMH HEHANEXHOro KOMMEHCYBAHHSA HeratTMBHUX BMMBIB KPU30BUX SBULL, Y
diHAHCOBIM CUCTEMI Ha CilbCbKOrOCNOAAPCHLKI MiANPUEMCTBA B YKPaiHi € BiACYTHICTb chneujiani3oBaHoi
diHAHCOBOI CMCTEMM CiNbCbKOrO rocrnogapcTea (noaibHoi oo Tiel, aka ycniwHo dyHkuioHye B CLLA), wo
notpebye NiATBEPAXEHHS B MPOLLECi NOaNbLUNX HAYKOBUX A0CiOXEHb.

Kniouyosicnosa: CinlbCbkorocnonapchbke NignpnemMcTBo; AKiCTb MO3MKOBOIO KariTany; poO3BMTOK PiHAHCOBOT
cucTeMun; (piHAHCOBUI BaxXifb; CiNlIbCbKOrocrnogapcbka 3emis; aMepuKaHCbKe CisibCbKe rocrnogapcTtBo;
yKpaiHCbKe CiNbCbKe rocrnogapcTBO; perpeciiHa Mogensb.
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TpaHcopmauna mogenm GMHAHCUPOBAHUSA CEJIbCKOXO3ANCTBEHHbIX NpeanpuaTun

B YCJIOBUSIX Kpu3uca ¢puHaHCOBOW CUCTEeMbI: onbIT YKpanHbl n CLUA

AHHOTauunsa. B ctatbe pacCcMOTpeHbl M3MEHeHUs Moaenn (GUHAHCUPOBAHUS CEeIbCKOXO3SMCTBEHHbIX
npeanpuaTuii B yCNoBusx Kpuauca euHaHCcoBOM cuctembl B YkpavHe n CLUA. B npouecce aHannsa
rnokasaTesien, XapakTepusylwmx Mogesb GUHAHCUPOBAHUS, 3HAYUTESIbHOE BHMMaHWe YyOeneHo
yCTpaHeHuto NpobieMbl OTCYTCTBUS B OT4ETaX 0 PMHAHCOBOM COCTOSIHUM (BanaHcax) aTux NpeanpusaTui
crnpaBeasiMBON OLLEHKM CTOMMOCTU CEIbCKOXO3SMCTBEHHbIX 3EMESTb.

LJONONHUTENBHLINM YY4ET CTOMMOCTM 3eMAM MO3BOMW 3aMETHO YAyYlWMTb KIKOYEBbIE MNOKasaTtenm u
obecneynTb UX CpaBHEHME C aHANIOMMYHbIMM NOKa3aTeNsaMm BeAyLLNX CeNIbCKOXO3AMCTBEHHbIX CTPaH Mupa
(ByacTtHocTM CLLA). dakTuyeckoe 3HaveHne koaddurumeHTa GUHAHCOBOIO pblyara CenbCKOX035CTBEHHbIX
npeanpusaTuin B YkpanHe, KOTOpoe 6bI10 JO0CTaToO4YHO BbiICOKMM no utoram 2017 roga u coctaensno 1.081,
nocne y4eta CTOMMOCTM 3EMIIN NOANEXUT CHUXEHUO Ao 0.128, yto Hmxe dpakTmyeckoro 3HadeHns 0.149 B
CLLA 3a aToT rog,.

BbisBneHa cratuctnyeckas B3aMMOCBSA3b MeXAy Ka4eCTBOM 3aeMHOro kanutana yKpPamHCKUX CEeNbCKO-
XO3ANCTBEHHbIX NPeanpuUATMA U YPOBHEM Pa3BUTMUA BAHKOBCKOWM COCTaBNNAIOLLLEN PUHAHCOBOWN CUCTEMBI B
CTpaHe, KoTopasi onnucaHa ¢ NOMOLLbIO PEFPECCUOHHON Mogenun. VI3 aTo MOAEeNn BbITEKAET, HTO C POCTOM
YPOBHSA pa3BuTUs GAHKOBCKOW COCTaBnsiollen (GUHAHCOBOM CUCTEMbI KayeCTBO 3aeMHOro kanutana
YKPaNHCKNX CENTIbCKOXO3SMCTBEHHbIX NPEANPUATUI BO3pacTaeT N1orapudmMmnyeckm.

OpHOI 3 OCHOBHbIX MPUYMH HEHaAsexallel KOMMNeHcauun HeratmBHbIX BIUSIHUI KPUSUCHBIX SBIEHUIA
B (OMHAHCOBOW CUCTEME Ha CENbCKOXO3SMCTBEHHbIE NpeanpuaTus B YKpanHe sBAGeTCs OTCYTCTBME
cneunann3mpoBaHHON GUHAHCOBOI CUCTEMBbI CEJIbCKOIrO XO3MCTBA (MO aHanormm ¢ Tom, KoTopasi yCrewHo
dyHkumoHmpyeT B CLLA), yto TpebyeT NOATBEPXKAEHUS B NPOLLECCE AaNbHENLLNX HAYYHbIX UCCNEeL0BaHNNA.
KnioueBble cnoBa: CeJ/ibCKOXO3ANCTBEHHOE NPeAnpusaTne; Ka4ecTBO 3aeMHOro Kanuirana; pasButme
®UHAHCOBOM CUCTEMbI; DGUMHAHCOBLIM pblYar; CeNbCKOXO3AMCTBEHHAA 3EMSIA; aMEPUKAHCKOE CeNbCKoe
X03SMNCTBO; YKPANHCKOE CENTbCKOE XO3SMNCTBO; PErPECCMOHHAA MOENb.
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Transformacja modelu finansowania przedsiebiorstw rolniczych

w kontekscie kryzysu systemu finansowego: doswiadczenia Ukrainy i USA

Streszczenie. W artykule przedstawiono zmiany modeli finansowania przedsiebiorstw rolniczych w okresie
kryzysu systemu finansowego w Ukrainie i USA. W trakcie analizy wskaznikow, ktére charakteryzujg model
finansowania, zasadniczg uwage poswiecono problemowi braku w raportach finansowych (bilansach) tych
przedsigbiorstw wartosci godziwej ziemi rolniczej.

Dodatkowe uwzglednienie wartosci ziemi umozliwito zasadniczg, poprawe kluczowych wskaznikow oraz
ich porébwnanie z analogicznymi wskaznikami w innych krajach swiata (m.in. z USA). Faktyczne znaczenie
dzwigni finansowej w przedsiebiorstwach rolniczych w Ukrainie, ktére byto stosunkowo wysokie w 2017
roku i wynosito 1,081, po wtgczeniu wartoéci ziemi ulegto obnizeniu do 0,128, co jest wielkoscig, nizszg od
poziomu tego wskaznika w USA w tym roku (0,149).

Stwierdzono statystyczng zalezno$¢ miedzy jakoscig kapitatu dtuznego ukrainskich przedsiebiorstw
rolniczych z poziomem rozwoju systemu bankowego jako czesci systemu finansowego, ktora zostata
okres$lona z wykorzystaniem modelu regresji. Zbudowany model $wiadczy o tym, ze wraz ze wzrostem
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poziomu rozwoju systemu bankowego, jakos$¢ kapitatu dtuznego ukrainskich przedsigbiorstw rolniczych
ro$nie w sposob logarytmiczny.

Jedng z zasadniczych przyczyn nienalezytego kompensowania negatywnego wptywu zjawisk kryzysowych
w systemie finansowym na przedsigbiorstwa rolnicze w Ukrainie jest brak wyspecjalizowanego systemu
finansowego w rolnictwie (podobnego do tego, jaki bardzo dobrze funkcjonuje w USA), co wymaga
potwierdzenia w dalszych badaniach naukowych.

Stowa kluczowe: przedsiebiorstwo rolnicze; jakos¢ kapitatu dtuznego; rozwoj systemu finansowego;
dzwignia finansowa; grunty rolne; rolnictwo amerykanskie; rolnictwo ukrainskie; model regresji.

1. Introduction

The analysis of financing patterns is considerable value since it allows evaluating how en-
terprises finance their assets and finding out the changes happened in the financing structure,
which can carry significant financial risks. It is especially important to analyze financing patterns
of Ukrainian agricultural enterprises in the conditions of the financial system crisis, since the ag-
riculture has always and especially recently played a significant role in the country’s economy. In
particular, the share of agriculture in gross domestic product (GDP) of Ukraine was about 10% in
recent years. The United States, a leading world agricultural producer, was selected for compara-
tive analysis. It is important not only to analyze the changes in financing patterns, but also to find
out what institutional factors influence their changes.

2. Brief Literature Review

Modern scientific literature ambiguously interprets the definition of «financing patterns».
Booth et al. (2002); Beck et al. (2008); Kwenda et al. (2013); Daskalakis et al. (2013); Gungoray-
dinoglu et al. (2017) associate the financing pattern with financial structure or capital structure or
external financing. Beck, Demirglic¢-Kunt, and Maksimovic (2008) identify the financing pattern
with external financing and they mean equity and external debt, and do not take into account the
government or financing supplier credit or informal finance. Singh and Luthra (2013) refer the fi-
nancial structure to only long-term sources such as equity shares, reserves and surpluses, de-
bentures, long- term debt from outside sources and preference share capital. Moritz, Block, and
Heinz (2016) interpret the financing pattern as the combination of financing instruments.

Also more attention is paid to the influence of a firm’s characteristics and institutional diffe-
rences on financing patterns of firms (Booth et al., 2002; Giannetti, 2003; Hackethal et al., 2004;
Beck et al., 2008; De Jong et al., 2008; Fan et al., 2010; Abdullah et al., 2011; Cowling et al., 2012;
Kwenda et al., 2013; Dong et al., 2014; Gungoraydinoglu et al., 2017; Lemishko, 2018; Szczepon-
kova, 2018; Pradhan et al., 2019; Zabolotnyy, et al., 2019; Fenyves, et al., 2020; Szomko, 2020).

Giannetti (2003) observes positive nexus between the firm’s financing patterns and
institutional environments. He asserts that the firms have a lower level of debt ratio if the do-
mestic financial markets are underdeveloped. Also, he states that the firms have a higher
share of short-term debt if the country has the low quality of legal enforcement and the insuf-
ficiency of creditor protection.

Beck, Demirglc-Kunt, and Maksimovic (2008) realize that the variation in financing patterns
is caused by firm size, financial development and property rights protection. Using the unique
firm-level survey database in 48 countries (eighty percent of their data was comprised of small-
and medium-sized firms), they investigate that financial intermediary and stock market deve-
lopment play a key role for the accessibility of small and medium enterprises (SMEs) to exter-
nal finance.

De Jong, Kabir, and Nguyen (2008) find that the creditor right protection, bond market deve-
lopment, and GDP growth rate are important factors in explaining the differences in the firm’s fi-
nancing patterns.

Abdullah and Manan (2011) find that the access to finance for SMEs depends on their age and
assets. Also, they conclude that a large variety of financial agencies and financial institutions in-
creases the accessibility to external finance SMEs in the country.

Cowling, Liu, and Ledger (2012) research how financial crisis influence on demand for external
finance. They find that larger firms were more willing to maintain or increase their demand for ex-
ternal finance and they had better access to finance during the recession than smaller firms.

Kwenda and Holden (2013) explore the financing patterns of 92 firms in eight economic sec-
tors. They determine that the inflation and interest rates effect the financing patterns of firms and
their financing strategies.
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Dong and Men (2014) investigate how the financing of SMEs depends on firm characteristics
and economic development and institutions in emerging markets. They state that smaller firms in
nonmanufacturing sectors consistently meet financing constraints. Also, they find that access to
external financing for SME access is conditioned by such factors as availability of credit informa-
tion, the bank concentration ratio, economic development and the institutional environment.

Szczeponkova (2018) explores how the systematic banking crisis effects the financing patterns
of SMEs in the selected European countries. She states that the financial crisis decreases access
SMEs to external finance. Also, SMEs in regions hit by the systematic banking crisis have a lower
share of long-term debt compared with firms in regions not affected by the crisis.

Fenyves, Petd, Szenderak, and Harangi-Rakos (2020) state that debt financing of the agricul-
tural enterprises depends on their profitability, size and structure. However, the factors influencing
the capital structure may differ significantly in different countries, even neighboring and located in
the same region.

Szomko (2020) finds that the direction and extent of the relationship of individual factors with
the debt ratio of Polish companies may differ in the long and short term. In other words, universal
causation, which can explain a certain level of financial leverage, is not identified.

Although references mostly proved the statement that financing patterns of firms depends on
the financial development in individual countries, it is very important to take into consideration
each countries peculiarities to provide a fair picture about financing patterns. One of the main
features of Ukrainian agricultural enterprises is that they are not the owners of their agricultu-
ral lands, they lease the lands and the cost of which are not reflected in the enterprises balance
sheet at fair value. In this paper, this feature was taken into account and the agricultural land’s
lease cost was appraised. To characterize the liabilities of the agricultural enterprises, the inte-
gral indicator of debt capital quality was built. Although the nexus between the financial system
development and the financing patterns of enterprises in Ukraine (Oliynyk-Dunn et al., 2018;
Oliynyk-Dunn et al., 2019) have been studied, this study is new. Firstly, the value of agricultural
land was considered when analyzing the financing patterns of agricultural enterprises in Ukraine.
Secondly, a more correct indicator of financial leverage and a new integral indicator of the debt
capital quality was used to investigate the relationship between the financial system develop-
ment and financing patterns, making it possible to obtain new results and draw appropriate con-
clusions. This study was carried out in Ukraine in 2018.

3. Purpose

The purpose of the research is to analyze the financing patterns of agricultural enterprises in
Ukraine under difficult financial conditions and the lack of fair evaluation of agricultural land. In ad-
dition, explore the relationship between changes in the financing patterns of enterprises and the
financial system development.

4. Materials and Methods

The indictors of capital structure, which traditionally are employed in financial management,
have been used in order to analysis the financing patterns of the enterprises. These indicators are
shown in Table 1.

The indicator of the financial leverage, which characterizes the amount of debt per unit of
equity, is considered one of main indicators listed in the Table 1. In this study the debt includes
all liabilities (short-term and long-term), because the short-term liabilities are very important for

Table 1:
The key indicators which characterize the financing patterns of the enterprises
Indicators Equations Legend
1. Financial leverage D/E D - debt (total amount of liabilities)
E - equity

2. Ratio working capital to current assets WC - working capital

WC/CA CA
- current assets
3. The share of long-term liabilities per total amount of debt LTL/D LTL - long-term liabilities
D - debt (total amount of liabilities)
4. The share of bank loans per the total amount of debt BL/D BL - bank loans
D - debt (total amount of liabilities)
5. Share of short-term bank loans in current liabilities STBL/ CL STBL - short-term bank loans

CL - current liabilities

Source: Authors’ own development
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financing of assets in countries with poor financial systems in particularly Ukraine. The calcula-
tion of the financial leverage indicator based on the data of official financial reporting of agriculture
enterprises in Ukraine leads to distortion of the results. The reason is the main component of the
resource potential of these enterprises is agricultural land - was not the object of sale in Ukraine
during the study period and was not reflected in the balance sheet of enterprises at fair value, re-
spectively, by lowering the amount of equity. The problem can be fixed by evaluation of agricul-
tural lands, the owner of which are Ukrainian residents who lease the agricultural lands to agricul-
tural enterprises. The equation of income capitalization approach for agricultural land appraisal is
shown as Equation 1.

_\'" oy,
V= Zm )t (1)

where:

V- average value of 1 hectare of agricultural land using by agricultural enterprises;
NOI - net operating income per 1 hectare of agricultural land for the ¢-year;

r - capitalization rate for land;

t- year (from 1 to oo).

Net operation income was evaluated in USD because the high level of inflation in Ukraine. Ad-
ditionally, the capitalization rate was equated to the external return of Ukrainian sovereign bonds
denominated in USD, which was 8% at the time the study. The ratio working capital to current as-
sets (the second indicator in Table 1) characterize the working capital adequacy and the degree
of conservatism of the policy of financing the current assets of agricultural enterprises, soitis an
important indicator that complements the financial leverage ratio in the process of analyzing the
financing patterns. The rest of indicators (the indicators 3-5 in Table 1) characterize the structure
of liabilities. From point of analyzing financing patterns, it is worth to integrate them to one indi-
cator calculating the geometric mean, using Equation 2.

lpco = 3{/(53 X Sy X Ss) , (2)

where:
II,,,, - integral indicator of debt capital quality;
S, S, and §; - the indicators, which characterize the financing patterns of the firms (Table 1).

To taking into account the specifics of agricultural enterprises the key indicators, which
characterize the financing patterns of the enterprises, were supplemented by indicators of the
amount of financing (equity, liabilities and bank loans) per 1 ha of agricultural land.

The assessment of the development level of the banking sector component of the financial
system was carried out using the author’s model «3+3», which was presented in previous arti-
cles (Oliynyk et al., 2015; Oliynyk-Dunn et al., 2019). The integral indicator of the financial de-
velopment provides an adequate comparative analysis of financial systems of individual coun-
tries. The integral indicator of level development is calculated as an area of the geometric figure
with the tops in a coordinate system of 6 axes. The «3+3» model allows to analyze the deve-
lopment of the financial system and its components: banking sector and financial markets. This
article considers only the banking sector component of the financial system. The integral in-
dicator of the relative level of the banking sector development is calculated as the area of the
triangle by the following Equation 3:

Ips =5 % [y X Ip) + (I X I;) + (I3 X ;) X sin 120°], (3)

where:
11, - the integral indicator of the banking sector component of financial system;
L, L, I, - relative values of banking sector indicators:
I, - commercial bank branches (per 100,000 adults);
L, - bank deposits to GDP (%);

I, - domestic credit to private sector by banks (% of GDP).
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The information base of the article is data from the World Bank, State Statistics Service of
Ukraine, National Bank of Ukraine and the United States Department of Agriculture. This da-
ta is open via the Internet. Data from World Bank (World Bank 2020a, 2020b) was used to com-
pute the integral indicator of the relative level of the banking sector development. The data from
State Statistics Service of Ukraine, National Bank of Ukraine and United States Department of
Agriculture (SSSU 2020, NBU 2020, USDA 2020) was used to calculate the key indicators, which
characterize the financing patterns of the agricultural enterprises. The comparative analysis of
the indicators, which characterize the financing patterns of the agricultural enterprises of Ukraine
and USA for their full interpretation, was conducted. The United States is the leader of a group of
leading agricultural countries of the world, to which Ukraine also belongs.

5. Results and Discussion
Figure 1 illustrates the significant crisis in the financial system, in particular its banking sector
component, of Ukraine in 2014-2017.

Figure 1:
Dynamics of the banking sector component of the financial system in Ukraine and USA,
2010-2017 (according to the model «3+3»)
Source: Authors’ own elaboration based on data by the World Bank (2020a, 2020b)

Unlike Ukraine, in the USA the development level of the banking sector component of the financial
system did not change significantly in 2014-2017. Therefore, the crisis in Ukraine is not a consequence
of the global financial crisis as the one observed in 2008-2009. It is obvious that the crisis of the finan-
cial system in Ukraine is caused by well-known political events (first and foremost, military conflict with
the Russian Federation) and a general deterioration of the socio-economic situation in the country. In
terms of crisis of the financial system, there was a significant increase in financial leverage level of en-
terprises of all economic sectors of Ukraine, including agriculture, illustrating (Figure 2).

Even though agricultural enterprises in Ukraine had one of the lowest average levels of the fi-
nancial leverage among the sectors of the national economy, its values were significantly higher
compared to agricultural enterprises in the United States and showed accelerated growth. Such
values of the financial leverage of Ukrainian agricultural enterprises are a sign of negative trans-
formations in their financing. The financial instability and dependence on debt capital for agricul-
tural enterprises in Ukraine is further illustrated by the dynamics of debt and equity per 1 ha of ag-
ricultural land (Table 2).

It should be noted that in 2013-2017, the debt of agricultural enterprises per hectare of
agricultural land in Ukraine is not significantly different compared with the same indicator
in the USA (Table 2). The significant gap between Ukraine and the USA (the leading country
in the group of major agricultural producers) in terms of the equity per hectare of agricultu-
ral land is caused by the fact that the value of agricultural land is not reflected in the finan-
cial statements of Ukrainian agricultural enterprises. Agricultural land in Ukraine mostly be-
longs to private owners, but they don’t have the right to sell it, because of the agricultural land
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Figure 2:

a) Financial leverage of agricultural enterprises in Ukraine compared to the USA, 2010-2017;
b) Financial leverage of agricultural enterprises in Ukraine compared to the other sectors
of the national economy, 2010-2017
Source: Authors’ own elaboration based on data by SSSU (2020), NBU (2020), USDA (2020)

Table 2:
The amount of debt and equity of agricultural enterprises per hectare of agricultural land
in Ukraine and the USA, 2010-2017, USD

Year Ukraine USA Absolute deviation of Ukraine from the USA

debt equity debt equity debt equity
2010 450.7 486.8 754.3 5116.0 -303.5 -4629.3
2011 542.4 672.1 780.2 5363.2 -237.8 -4691.2
2012 700.1 829.0 755.1 5940.7 -55.0 -5111.7
2013 870.0 913.7 787.6 6146.3 82.4 -5232.7
2014 764.7 644.6 847.0 6389.3 -82.3 -5744.6
2015 699.2 481.2 866.0 6197.0 -166.7 -5715.8
2016 754.4 608.0 895.1 6191.0 -140.7 -5583.0
2017 798.1 738.2 921.0 6168.1 -123.0 -5429.8
Average value 697.5 671.7 825.8 5959.7 -128.3 -5267.3
Coefficient of variation, (%) 18.5% 21.2% 7.4% 7.1% -85.5% -7.7%

Note: The values of indicators in Ukraine are calculated in the national currency taking into account the
average annual exchange rate of UAH to USD.

Source: Authors’ own calculation based on data by SSSU (2020), NBU (2020), USDA (2020)

sale moratorium'. The agricultural enterprises can only lease the agricultural land from ow-
ners due to the existence of a moratorium and do not reflect leased land in the financial state-
ments. Using the income capitalization approach, the average value of one hectare of the ag-
ricultural land was appraised (Table 3). The average value of the agricultural land illustrates
additional consideration for equity (Figure 3).

Taking into account the value of agricultural land, according to the results of calculations in
Table 3, allows to completely overcome the lag of Ukraine from the United States in terms of equi-
ty per 1 hectare of land (even slightly ahead of this indicator), which illustrates Figure 3.

After the addition of the agricultural lands value to equity, the value of financial leverage was
recalculated. The value of financial leverage composed 0.128 in 2017 compared with the value of
1.081 before inclusion of the value of the land. Considering the value of land allowed to reduce on-
ly the coefficient of financial leverage of agricultural enterprises and did not affect the other key
indicators that characterize the financing patterns. The values of these indicators at the beginning
and end of the study period are illustrated in Table 4.

' According to the Law of Ukraine «On Amendments to Certain Legislative Acts of Ukraine Concerning the Conditions of
Circulation of Agricultural Lands» No. 552-IX, adopted on March 31, 2020, this moratorium will be lifted from July 1, 2021
(except for state-owned lands; also unresolved until referendum remains the issue of selling land to foreign individuals
and legal entities). From the beginning of 2024, it is possible to acquire the right of ownership of agricultural land for
domestic legal entities subject to a number of restrictions, in particular the total area of land owned by one entity, may
not exceed 10 thousand hectares.
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According to the Table 4, there is a certain decrease in all the above indicators for agricul-
tural enterprises in Ukraine. It means firstly that agricultural enterprises have moved from mo-
derate policy to aggressive to finance their current assets. This conclusion was made based
on the indicator Ratio working capital to current assets. The second, the quality of debt capi-
tal got worse as evidenced by the dynamics of indicators, which characterize the shares of in-
dividual components of liabilities. Based on changes with the key indicators of financing pat-
terns, the financing patterns of agricultural enterprises in Ukraine indicated much higher finan-
cial risks. Adverse for the financial security of agricultural enterprises in Ukraine is the fact that
an increase in the share of debt capital is accompanied by significant worsening of its quality
and reducing interaction the enterprises with traditional financial institutions as banks. These
conclusions can be proved by the following comparison indicators: the amount of debt capital
per hectares and the amount of bank loans per hectares of agricultural land (Figure 4).

Table 3:
The average value of the agricultural land used by the agricultural enterprises in Ukraine
(as of the end of 2017)
Indicator Net profit, The average annual | Land use of agricultural Net profit, Discounted net profit
million UAH exchange rate of enterprises, thousands USD / ha (with a capitalization rate
UAH to USD hectares of 8%), USD / ha
Actual values
2010 17170.6 7.9356 20864.4 103.7 -
2011 25341.3 7.9676 20589.6 154.5 -
2012 26787.2 7.9910 20499.3 163.5 -
2013 14984.4 7.9930 20665.5 90.7 -
2014 21481.3 11.8867 20437.2 88.4 -
2015 102849.1 21.8447 20548.9 229.1 -
2016 90613.2 25.5513 20746.9 170.9 -
2017 68858.5 26.5966 20537.3 126.1 -
Forecast values
2018* 71002.6 27.2005 20512.9 127.3 117.8
2019* 90692.0 25.8456 20488.4 171.3 146.8
2020 95226.6 27.0000 20463.9 172.3 136.8
Total, 2018-2020 - - - - 401.5
Current cost of
reversal, 2021-00 j j ) 6501.3* >161.0
Average value
of one hectare - - - - 5562.4
agricultural land,
usD
Notes:
* - There are actual data for 2018 and 2019 used as a reliable forecast for the valuation of land at the end
of 2017.

** - Calculated on the basis of the average of growth rate «Net profit, USD / ha» for the period from
2010 to 2017, which is more than 5.2%, using the constant growth model (Gordon growth model):
172.3 » (1 +0.0521) /(0.08 - 0.0521) =6501.3; possible uncertainty due to rounding, because the calcula-
tion performed in Excel.

Source: Calculated by the authors based on data of SSSU (2020), NBU (2020)

Figure 3:
The amount of debt and equity of agricultural enterprises per hectare of agricultural land
in Ukraine and the USA, 2017, USD
(Ukraine+ - taking into account the value of the agricultural land used by agricultural enterprises)
Source: Authors’ own calculation based on data by SSSU (2020), NBU (2020), USDA (2020)

Oliynyk-Dunn, O., Wasilewski, M., Wasilewska, N., Okhrimenko, I., & Adamenko, V. / Economic Annals-XXI, 182(3-4), 77-89

85



ECONOMIC ANNALS-XXI
ECONOMICS AND MANAGEMENT OF NATIONAL ECONOMY

However, despite the mentioned above negative tendency of financing patterns of the agri-
cultural enterprises in Ukraine, the operating efficiency (which is estimated by the indicator «ag-
riculture, forestry, and fishing, value added (constant 2010 USD) per 1 hectare of the agricultural
land») of agriculture in the country is growing at about the same level as in the United States. It was
found that negative changes in the quality of debt capital in Ukraine do not have a direct statistical
relation with the indicator «agriculture, forestry, and fishing, value added (constant 2010 USD) per
1 hectare of the agricultural land» (Table 5). Therefore, the operating efficiency of agriculture in-
creased despite the negative transformations in the enterprise financing patterns in Ukraine.

The data Table 5 implies that the financing decisions (in particular the decision to refocus on
riskier sources of debt capital and the corresponding changes in the financing patterns) do not af-
fect the results of operating activities of enterprises. The latter is a confirmation of one of the basic
concepts of neoclassical Anglo-American financial school. Moreover, the absence of direct sig-
nificant influence the financing decisions on the results of operating activities of enterprises can
be mentioned both in the case of negative changes in the financing patterns (Ukraine) and in the
case of positive changes (USA).

Instead, as evidenced by the data in Table 6, a significant statistical relationship is observed
between the key indicators, which characterize the financing patterns of agricultural enterprises,
and the integral indicator of the banking sector component of financial system in Ukraine.

The financial leverage ratio is inversely proportional statistical relationship with the integral in-
dicator of the financial system development. While the integral indicator of debt capital quality
and the ratio working capital to current assets demonstrate a directly proportional statistical re-
lationship with the integral indicator of the financial system development (Table 6). This can be
considered as an argument for claiming that the negative phenomena in the financing patterns
of agricultural enterprises is caused by the crisis of the financial system in Ukraine. There were

Table 4:
Indicators, which characterize the financing patterns of agricultural enterprises
in Ukraine and USA, 2010 and 2017

Indicator Ukraine USA Absolute deviation of
Ukraine from the USA
2010 2017 2010 2017 2010 2017
Ratio working capital to current assets 0.44 0.37 0.59 0.39 -0.15 -0.02
The share of long-term liabilities per total 0.32 0.13 0.55 0.61 -0.23 0.48
amount of debt
The share of bank loans per the total _ _
amount of debt 0.36 0.13 0.82 0.86 0.47 0.73
The shar‘e qf_s_hort-term bank loans in 0.16 0.10 0.79 0.83 -0.63 -0.73
current liabilities

Source: Authors’ own calculation based on data by SSSU (2020), NBU (2020), USDA (2020)

Figure 4:
Dynamics of amount of debt of agricultural enterprises per hectare of agricultural land
in Ukraine and USA, 2010-2017, USD:
a) total amount of debt capital; b) bank loans
Source: Authors’ own elaboration based on data by SSSU (2020), NBU (2020), USDA (2020)
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no similar relationships in the USA (paired correlation coefficients of key indicators of the finan-
cing patterns of agricultural enterprises with the integral indicator of banking sector component
of financial system indicated weak statistical links between them). The data of the Table 6 shows
the strong statistical relationship between the integral indicator of debt capital quality of agricul-
tural enterprises and the integral indicator of banking sector component of financial system of
Ukraine. The strong statistical relationship allowed building the regression model, which is ade-
quate and has statistically significant regression coefficients (p -value does not exceed 0.001) de-
spite the small number of observations; adequacy models confirms the absence of heterosce-
dasticity and autocorrelation residues. It is impossible to build a similar model for the USA given
the lack of statistical dependence (see Figure 5).

The lack of a strong statistical relationship between the key indicators, which characterize
the financing patterns of the agricultural enterprises, and the integral indicator of banking sec-
tor component of financial system in the USA can be due to a number of reasons that require
further study. Among these reasons, special attention should be paid to the presence of a coun-
try’s powerful specialized financial system of farms (in particular, the presence of a nationwide
lending network, which specializes in serving the agricultural community - Farm Credit System).
The specialized financial system can maintain optimal parameters of the financing patterns of
agriculture, regardless of current changes in the financial system (possibly with the exception
of some extraordinary phenomena). In Ukraine, such a specialized system has not yet been es-
tablished. Therefore, probably statistical dependencies are much stronger due to the direct in-
fluence of processes in the country’s financial system on the financing patterns of agricultural
enterprises.

Table 5:

Indicators which characterize the quality of debt capital of agricultural enterprises

in Ukraine and USA compared with the indicator «Agriculture, forestry, and fishing, value
added (constant 2010 USD) per 1 hectare of the agricultural land (AVA/ ha)», 2010-2017

Year Ukraine _ USA _
AVA / ha Integral indicator AVA/ ha Integral indicator
(constant 2010 USD) of debt quality (constant 2010 USD) of debt quality

2010 242.56 0.267 411.95 0.712
2011 301.95 0.271 389.64 0.722
2012 294.56 0.251 349.25 0.756
2013 345.16 0.239 416.97 0.756
2014 370.92 0.237 422.10 0.736
2015 375.68 0.155 456.30 0.756
2016 397.98 0.120 507.78 0.765
2017 432.21 0.121 525.79 0.757
Pair correlation coefficient
with AVA / ha 1 -0.857 1 0.453
(constant 2010 USD)

Source: Authors’ own calculation based on data by SSSU (2020), NBU (2020), USDA (2020)

Table 6:

The key indicators, which characterize the financing patterns of agricultural enterprises
of Ukraine compared to the integral indicator of the relative level of the banking sector
development, 2010-2017

Financial leverage Ratio working Integral indicator Integral indicator of the
Year capital to current of debt quality banking sector component
assets of financial system
2010 0.926 0.436 0.267 1.135
2011 0.807 0.502 0.271 0.843
2012 0.844 0.481 0.251 0.679
2013 0.952 0.435 0.239 0.733
2014 1.186 0.406 0.237 0.693
2015 1.453 0.356 0.155 0.475
2016 1.241 0.362 0.120 0.322
2017 1.081 0.367 0.121 0.241
The coefficient of pair correlation
with the integral indicator of the -0.579 0.695 0.913 1
financial system development

Source: Authors’ own calculation based on data by the World Bank (2020a, 2020b), SSSU (2020),
NBU (2020)
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Figure 5:

The statistical relationship between the integral indicator of debt capital quality
of agricultural enterprises and the integral indicator of banking sector component
of the financial system, 2010-2017: Ukraine and the USA
Source: Authors’ own elaboration based on data by the World Bank (2020a, 2020b),
SSSU (2020), NBU (2020)

6. Conclusion

In the crisis of the financial system of Ukraine, there have been negative changesin the financing
patterns of Ukrainian agricultural enterprises over 2010-2017. In particularly, the level of the finan-
cial leverage increased significantly (especially in 2015); the quality of debt capital has deteriora-
ted significantly. In addition, the study showed that Ukraine lagged far behind in terms of key in-
dicators of the financing patterns of the agricultural enterprises compared with the USA (the lea-
ding country in the group of the world’s largest agricultural producers) especially over 2015-2017.
However, the identified financing problems did not significantly affect the operational efficiency of
Ukrainian agricultural enterprises. This is evidenced by the lack of a direct statistical relationship
between the integral indicator of the debt capital quality and the value added of agriculture per
1 hectare, which showed steady growth during the study period.

The inflated value of the financial leverage for agricultural enterprises in Ukraine cannot be con-
sidered a basis for drawing conclusions about the financing patterns, because equity is under-
stated due to lack of fair valuation of agricultural land. The assessment of the value of agricultural
lands and the addition of their value to equity of the agricultural enterprises reduced significant-
ly the value of the financial leverage indicator from 1.081 to 0.128 in 2017, which is an even better
value than the United States.

Correlation analysis showed a significant statistical relationship between the integral indi-
cator of debt capital quality of the agricultural enterprises and the integral indicator of ban-
king sector component of financial system in Ukraine. The strong statistical relationship allowed
building the reliable regression model. It also confirmed the findings of previous studies that the
financial structure of enterprises depends on institutional development. One of the important
reasons for the low quality of debt capital may be that there is no specialized system of financing
of agricultural enterprises in Ukraine (similar to the one that successfully operates in the USA)
and this does not allow to offset the negative effects of the crisis in the country’s financial sys-
tem on agriculture. In spite of the obtained results, future studies will be directed to answer the
question how the financing patterns of individual groups of agricultural enterprises are changing
under the influence of the negative impacts associated with the crisis in the Ukrainian financial
system. It also needs further research to substantiate instruments to protect agriculture from
adverse impacts in the country’s financial system.
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