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MODELING THE STRUCTURAL RELATIONSHIPS
BETWEEN THE DYNAMICS OF AGRICULTURAL
INSURANCE, THE AGRARIAN SECTOR AND THE
LEVEL OF FOOD SECURITY IN UKRAINE

ABSTRACT

The article’s goal is to develop the scientific and methodological approach (model) to
determine the influence of agricultural insurance on the agrarian sector development as
well as the level of food security in Ukraine to implement the appropriate agricultural
management decisions.

Structural modelling has been chosen as the methodological tool of the article. The
process of modelling was performed with the help of structural equations. The Structural
Equation Modeling tools in the Statistica 12 program package were used to accomplish
this task (Statistics, Advanced linear/nonlinear Models, Structural Equation Modeling).

The study found that an increase of 100% in the level of development of agricultural
insurance results in a 30.8% increase in the indicators of agricultural production. When
the development level of agricultural production increases by 100%, there is a corre-
sponding 45.6% increase in food security. However, if the agricultural insurance devel-
opment level is increased by 100%, the food security one will be increased by 13.7%.
Thus, the hypothesis about the direct influence of agricultural insurance on the devel-
opment of the agricultural sector and, through it, on the food security of Ukraine is fully
confirmed. The authors of the article offer to assess the direction and strength of the
relationships between the development levels of agricultural insurance, the agricultural
sector and food security by developing a system of single-factor and multifactor regres-
sion equations using structural modelling. The impact of the level of agricultural insur-
ance development on the development of the agricultural sector along with the level of
food security in Ukraine has been confirmed, and the mechanism of state support for
agricultural insurance should consider the results obtained. Simultaneously, the devel-
opment of agricultural insurance should be implemented on a public-private basis in
Ukraine.

Keywords: agricultural insurance, agrarian sector, food security, agricultural
management, agricultural production, modelling, development, indicators, Ukraine

JEL Classification: G22, C30, 013, Q01, Q10

INTRODUCTION

The Ukrainian agrarian sector is the driving force of the state’s economy and the key to
its progressive advancement and structural transformation. At the same time, agricul-
tural enterprises create jobs both in agriculture and related industries. In addition, they
generate significant amounts of foreign currency earnings, strengthening the country's
foreign trade balance; ensuring active foreign investments attraction, which leads to
active innovative transformations in the industry, and stimulating the development of
infrastructure and logistics in the country. At the same time, the contribution of the
agrarian sector to the formation of Ukraine's food security is significant, as a sufficient
level of agricultural products creates the basis for social stability in the country, espe-
cially under martial law. The development of the domestic agro-industrial complex is
characterized by issues, including those related to agricultural risk insurance. It should
be noted that financial protection against unfavourable natural events is particularly
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relevant for Ukrainian farmers: as our country is characterized by risks associated with spring frosts, fluctuations in average
daily temperatures, hurricanes, and other adverse weather conditions.

Therefore, it is essential to determine the nature and strength of the connections between the development of the agri-
cultural sector, agricultural insurance, and food security in Ukraine.

LITERATURE REVIEW

Numerous scientific studies and publications by foreign and domestic authors pay attention to the assessment of the
impact of agricultural insurance on the development of the agrarian sector and the level of food security in the country.

Based on the subject matter of the article, it is proposed to consider the relevant scientific works from the following
perspectives:

= problematic aspects of the formation and development of the agrarian sector and the agricultural insurance system
in Ukraine;

= ensuring the country's food security in this context.

The legal framework for agricultural insurance in Ukraine is established by the following key legal acts: the Law of Ukraine
"On Insurance", the Law of Ukraine "On Specifics of State-Supported Insurance of Agricultural Products”, the Resolution
of the NBU Board "On Regulation on Implementation of Agricultural Products Insurance Activities with State Support" [39;
40; 38].

A literature review reveals that many scientific papers deal with the problems and general trends in the functioning of the
insurance services market of Ukraine, particularly O. Kozmenko et al.,, 2009 [25]; M. Melnyk et al., 2021 [33]; O.
Polinkevych et al., 2021 [44]; O. Prokopchuk et al., 2022 [45]; T. Yavorska et al., 2022 [63]; I. Tsymbaliuk et al., 2021
[56]. When discussing the growth of the Ukrainian insurance market, many researchers highlight the importance of estab-
lishing a successful agricultural risk insurance system in the country.

The issues of necessity, formation and development of agricultural insurance are discussed by many authors in the Ukrain-
ian literature (O. Kozmenko & O. Pakhnenko, 2011 [24]; Y. Nesterchuk et al., 2018 [36]; A. Stelmashchuk, 2019 [54]; N.
Shibaeva & T. Baban, 2020 [50]; L. Vdovenko, 2020 [60]) and foreign scientific literature (A. Matsuda & T. Kurosaki, 2019
[30]; B. Lou et al., 2022 [27]; H. J. Bucheli et al., 2023 [11]; M. Arych et al., 2023 [1]). By highlighting the current trends
in agricultural insurance development, researchers state that to ensure the economic and food security of a state, as well
as promote growth within the agricultural industry, it is imperative to provide adequate insurance coverage to agricultural
enterprises.

The problems of modelling financial support for the agricultural sector, including through agricultural insurance, are dis-
cussed in the works of L. Katan et al., 2018 [21]; A. Belhadi et al., 2023 [5]; M. Rakotoarisoa & H. Mapp, 2023 [46]; O.
Lyulyov et al., 2021 [28]; T. Vasilyeva et al., 2013 [59].

Based on the conducted analysis of the relevant literature, a conclusion can be made that agricultural insurance in Ukraine
is at the initial stage of development, as evidenced by the level of insurance penetration rate in the agricultural sector of
5%, as well as the constantly changing legal framework for the functioning of insurance market members. Further inves-
tigation of the state support system for agrarians, coupled with improvements in the entire agricultural insurance market,
should become the unequivocal direction for the progressive advancement of agricultural insurance in Ukraine.

Next, we turn to scientific studies that focus on the problems of agricultural sector development in Ukraine and globally:
L. Wu et al., 2022 [62]; A. Ulinici, & L. Savga, 2019 [58]; Y. Kolesnik et al., 2019 [22]; O. Dobrovolska & J. M. R. Espejo,
2018 [13]; U. Berezhnytska et al., 2022 [6]; V. Ievdokymov et al., 2021 [19]; S. Singh, 2022 [52]; D. Bhowmik, 2022 [7];
M. Dykha et al., 2021 [14]; Brodnanova et al., 2022 [9]; M. Maris, 2022 [29]; N. Paziura, et al., 2023 [42]. These works
collectively provide valuable insights into the main trends and problems of the agricultural sector and highlight the key
factors for intensifying the development of agribusiness, which are necessary for making effective decisions in agricultural
management.

The literature review also covers scientific works related to sustainable development, including research on food security
and the sustainable development of the agricultural sector: L. Melnyk, 2016 [31]; L. Melnyk et al., 2016 [32]; M. Lahouirich
et al., 2022 [26]; R. Bardy & A. Rubens, 2022 [4]; A. Plastun et al., 2021 [43]; B. Bouchafaa, et al., 2023 [8]; Y.-X. Tu, et
al., 2023 [57]; M. Brychko et al., 2023 [10]. A number of authors, while studying the state's economic and national security
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issues, highlight the challenges of preventing and neutralizing potential threats to food insecurity: V. Orlov et al., 2021
[41]; I. Rekunenko, et al., 2022 [48]; F. Feng et al., 2023 [15]; Y. Samusevych, et al., 2023 [49], etc.

When it comes to the issues of guaranteeing food security in the country and its effect on the level of agricultural insurance,
the following scientific works are worth highlighting: O. Aiyedogbon, J. et al., 2022 [37]; D. Warshawsky, 2022 [61]; I.
Koomson et al., 2022 [23]; E. Balistreri et al., 2022 [2]; V. Gobela et al., 2022 [17]; T. Tambovceva et al., 2020 [55]; J.
Chavas et al., 2022 [12]; F. Baquedano et al., 2022 [3].

The literature review demonstrates that the development level of agricultural insurance has a direct impact on the state’s
level of food security.

AIMS AND OBIJECTIVES

The goal of this paper is to create a scientific and methodological model that can assess how agricultural insurance influ-
ences the growth of the agrarian sector and food security in Ukraine, with the aim of facilitating informed managerial
decisions.

The article’s objectives are as follows:

= to investigate the current trends of the Ukrainian agrarian sector development;
= to study the history (stages) and contemporary development tendencies of agricultural risk insurance in Ukraine;
= to assess the impact of agricultural insurance on the level of food security in Ukraine.

METHODS

In order to set the priorities for the current development of agricultural risk insurance in Ukraine and to describe certain
processes, we will analyze the way it has been formed and the existing problems. First of all, it should be noted that, along
with agricultural enterprises and insurance companies, the state is an involved party, since in case of farmers' bankruptcy,
the insurance indemnity will be sufficient to repay loans, restore solvency, etc. Otherwise, all social and economic risks
resulting from unfavourable weather conditions will have to be fully covered by public funds. Therefore, the governments
of all developed countries unequivocally support agricultural insurance in the form of reimbursement of more than half of
insurance payments, thereby ensuring security, rural development and reducing urbanization.

As a result, it is suggested that four phases of agricultural insurance growth in Ukraine be identified, based on the types
of government assistance.

The initial phase covers 2005-2008 when it was initially proposed to compensate farmers for the costs of insuring crops
against adverse natural events, but the lack of specialists and imperfect insurance contracts led to a total refusal of
Ukrainian insurance companies to pay off losses incurred by agricultural enterprises.

The active phase of the second stage began in 2012, when the Law of Ukraine "On Peculiarities of Insurance of Agricultural
Products with State Support" was adopted (No. 4391-VI of February 09, 2012), and ended in 2017, when the Ministry of
Agrarian Policy and Food of Ukraine resumed close cooperation with the IFC (International Finance Corporation) in order
to find a new form of agricultural insurance. During the second stage of the agricultural insurance development, there
were attempts within the framework of the IFC Project "Development of Agricultural Sector Funding in Europe and Central
Asia" [20] to adapt the agricultural insurance models of such countries as the United States, Canada, Spain and others to
the conditions of Ukraine. During this stage, the criteria for obtaining licenses to ensure agricultural risks were finally
determined, a centralized system for training underwriters was formed, insurance rates were developed in accordance
with international actuarial requirements, and insurance products were unified. The main feature of this stage was the
creation of the Agricultural Insurance Pool as a basic institution that was supposed to create a single analytical space and
formulate common rules of conduct in the agricultural market. However, due to political influence, the participants of the
Agricultural Insurance Pool were not the leaders of the insurance market, but captive insurers. Therefore, the instrument
of state support for farmers did not work, as the current reputation of the insurers participating in the Agrarian Insurance
Pool did not meet the needs of farmers, so they were not sure of the financial soundness of insurers.

In the third stage of the Ukrainian agricultural insurance development (2017-2020), the Ministry of Agrarian Policy and
Food of Ukraine, together with the IFC, tried implementing the American practice of the Risk Management Agency (RMA)
in the Ukrainian context. The main idea was to create an agrarian risk management unit within the Ministry of Agrarian
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Policy and Food, which was supposed to regulate and control all relations in the agricultural insurance market. However,
this initiative was not supported by market participants and the National Bank of Ukraine.

The fourth stage, in our opinion, began with the change of the regulator in the insurance market in 2020. Thus, the
National Financial Services Commission was liquidated, and its functions were transferred to the NBU. Hence, the fourth
stage began in 2020 and is still ongoing. Its main characteristics are the liquidation of the Agrarian Insurance Pool and the
establishment of clear requirements for agricultural risk insurers as part of the transformation of the Law of Ukraine "On
Peculiarities of Insurance of Agricultural Products with State Support" dated August 1, 2021 [40]. In addition, in the same
period, the National Bank of Ukraine adopted Resolution No. 108 dated October 20, 2021 "On Approval of the Regulation
on Conducting Agricultural Insurance Activities with State Support" [38], which details the requirements for insurers to be
provided with state support. By establishing a new regulatory framework for insurers and farmers seeking government
subsidies, the NBU and the Ministry of Agrarian Policy and Food of Ukraine aim to attract only seasoned insurance firms
with skilled staff, dependable reinsurance coverage, excellent service, and a track record of handling insurance claims for
this risk type.

The continued growth of agricultural insurance in Ukraine should concentrate on identifying the best methods for providing
government assistance to farmers and enhancing the management of the whole agricultural insurance market. Based on
this and the relevant literature review, further development of the methodological framework for forming an information
basis for making effective management decisions on potential growth areas for public-private collaboration in the realm of
agricultural risk insurance is of paramount importance. We believe that this can be achieved by creating a scientific and
methodological framework for evaluating how agricultural insurance affects the growth of the agrarian sector and food
security.

It should be noted that identifying the relationship between the above three components, and establishing its strength
and adequacy allows to form a set of input information for making informed management decisions regarding the regula-
tory system of both insurance market participants and relevant state regulatory institutions.

Therefore, based on the above, it is expedient to study the relationship between the following three components: the first
component characterizes the insurance process itself, the second describes the level of economic activity in the agrarian
sector, and the third component illustrates food security.

An adequate description of each of the three components of the study is an important element in obtaining reliable results
for econometric modelling. Thus, the selection of a large number of indicators for calculations can lead to overloading the
model and results in distortion, with a high probability that certain indicators will necessarily duplicate the development
trends of others (leading to multicollinearity). In turn, a limited number of indicators will not provide adequate results, as
they will not form the basis for identifying clear patterns.

Hence, the following indicators which characterize agricultural risk insurance were selected:

= insurance premiums (AI1) as a characteristic of the size of the studied type of insurance;
. insurance payments (AI2) as an indicator of the amount of covered losses from the risk’s occurrence;
= payout level (AI3) as a characteristic of the attractiveness of this type of insurance for both insurers and the insured.

The insurer analyzes its own profitability for a particular type of insurance based on the level of payments, and the
insured determines the potential probability of reimbursement of its own losses in the event of an insured event.

The three most relevant indicators were selected to characterize the agricultural sector, namely:

= capital investments in the agrarian sector (DAS1), as an indicator of the priority of the sector's development, since
significant investments will lead to the intensification of agricultural development;

= share of the agrarian sector in GDP (DAS2), as a characterization of the role and importance of this sector for the
economy of the state;

= exports of agricultural products (DAS3), as an indicator of the importance of agricultural products for the foreign
economic activity of the state.

It is proposed to determine food security using the integral index (FS1). This integral index includes four components: 1)
economic accessibility (the financial ability of the population to buy food); 2) physical accessibility (availability of developed
agricultural infrastructure and absence of barriers to food access); 3) quality and safety (variety, standardization and safety
of food); 4) natural resources and sustainability (the ability of the state to withstand the risks of natural shocks).
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The econometric tools proposed to be chosen to solve this problem are structural modelling. This method allows to confirm
or refute the hypothesis regarding the nature and intensity of the connection between three or more parameters expressed
through certain factor variables. The process of modelling with the help of structural equations is as follows: 1) visualization
of structural and functional relationships between indicators of development of agricultural insurance, the agricultural
sector as a whole and food security by means of a path diagram; 2) development of structural equations of causal rela-
tionships between indicators of development of agricultural insurance, the agricultural sector and food security based on
the identification of multifactorial regression dependencies between exogenous and endogenous variables of the model;
3) verification of the model adequacy.

Considering the path diagram (Figure 1), the authors note that it is founded on the fundamental premise of the research,
namely that the agricultural insurance development (AI) directly affects the development of the agricultural sector (DAS),
and the latter directly affects the level of food security (FS). To test the validity of the hypothesis, empirical calculations
were carried out.

([ oam | ([ oam | ([ am |

v v v

AI2 AI2 AI3 [ EPSILON4 ]
A +
FS1
Al
A 4
[ ZETA1 DAS [ ZETA2 ]
A 4
DAS1 DAS2 DAS3

*

[ EPSILON1 ] [ EPSILON2 ] [ EPSILON3 ]

Figure 1. General scheme (path diagram) of the process of causal modelling of the interrelationships between agricultural insurance,
the agrarian sector and food security. Notes: DELTA, EPSILON, ZETA - free coefficients of regression equations.

According to the data in Figure 1, a multivariate regression analysis is carried out by building structural equations in the
context of agricultural insurance, the agricultural sector and food security, as well as statistical analysis of these elements
as an integrated system. Thus, the relationship between the latent variable (the level of development of agricultural
insurance) and such endogenous variables as the amount of insurance payments, insurance payments and the level of
payments is established. Similar patterns are determined between the exogenous variable (level of development of the
agrarian sector) and explicit factors: capital investment in the agrarian sector, the share of the agrarian sector in GDP,
and the level of agrarian exports.

Next, it is necessary to determine the strength and direction of the relationship between three exogenous parameters: the
level of development of agricultural insurance, the level of development of the agricultural sector, and food security.

In general, the resulting structural model will have the following form (formula 1):

Y1 = b12y2 + bizys + -+ by + @111 + A% 0+ Ay + &
Yo = by1Y1 + ba3ys + o+ bopYm + Qp1X1 + QX + o+ Qppxy + &
Y3 = b31y1 + b3y + -+ bam¥m + Qo1X + AgpXp + o+ AgpXy + & (1)

Ym = bm1Y1 + bpays + -+ bmlm—lym—l + Am1Xy + QpaXz + 0 F QX + &y
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On the right-hand side of Formula 1, the endogenous variables (ym) are denoted by the coefficients bij, and the exogenous
variables (xm) by the coefficients aij, which are referred to as the model’s structural coefficients. In turn, - —is a free
coefficient, i.e., the model residuals.

A comprehensive test of the model's adequacy using numerous criteria allows not only to confirm or refute the appropri-
ateness of the selected tools but also to establish the reliability of each of the conclusions drawn.

Analyzing the direction and strength of the influence of the studied components, it should be noted that, given the influence
of the level of growth of agricultural risk insurance on the level of development of the agricultural sector, the main instru-
ments of state support should be aimed at creating the most favourable environment for insurers covering agricultural
risks. It is the active work of insurance companies that will minimize losses of agricultural producers and encourage them
to improve the quality of their own activities, which is necessarily checked in the underwriting process. The strong inter-
connectedness of the market will necessitate the formation of a wide pool of insurers, a separate administrator operating
on a public-private basis, and mandatory reinsurance of the agricultural pool's risks with global companies, with the sub-
sequent involvement of the newly created state reinsurance company. Provided that the market functions efficiently with
moderate prudential state control, this model will make it possible to maximize the existing pattern of development of
agricultural risk insurance and the agricultural sector in the country.

If the relationship between the level of development of agricultural risk insurance and the agricultural sector is weak, this
will be an argument in favour of using a model of targeted support for insurance companies engaged in agricultural risk
insurance. If the level of development of agricultural risk insurance has a weak impact on the development of the agricul-
tural sector, there will be no need to distribute public resources to support insurance companies, as the effect will be
insignificant.

In the case of the opposite situation, if the calculations prove an average impact of the development of the agricultural
sector on the dynamics of agricultural risk insurance, the main focus of state support should be on the activities of agri-
cultural producers, and insurers will have to develop with the help of market incentives. That is, institutional conditions for
insurance companies should be created, and the financial impetus for their development will come from agricultural pro-
ducers, as they will need high-quality insurance coverage for further development.

Given the strong influence of the level of development of the agricultural sector on the level of development of agricultural
risk insurance, the state should make maximum use of all instruments to support agricultural producers, including tax
incentives, short-term state development programs, customs preferences, and further reform of the agricultural land mar-
ket.

The low density of interconnections will prove the need for long-term agricultural development programs and long-term
investments aimed at obtaining a significant effect over time.

Regarding food security, it would be fair to state that the impact of the agricultural sector on the sustainable development
of Ukraine in general and food security, in particular, is undeniable, while formalizing the level of this impact is still an
unresolved scientific task.

RESULTS

Turning to the practical implementation of the proposed approach, the authors present a rapid analysis of the research
information base (Table 1). The period of analysis is 2015-2021. The limitation of the research period to 2021 is due to
the fact that this statistical information was the latest available in official sources at the time of the dissertation completion.
The source of the study was the official information of the State Committee for Statistics and Reports of the National
Commission for State Regulation of Financial Services Markets and the National Bank of Ukraine.

Table 1 shows that during 2015-2018, agricultural risk insurance in Ukraine was characterized by a steady upward trend,
but since 2019, this type of insurance has significantly decreased. Thus, even despite a certain revival in agricultural risk
insurance in 2021, the amount of insurance payments for this type of insurance did not exceed the value in 2016. The
volume dynamics of insurance payments and the level of payments can be analyzed simultaneously since the trends of
these parameters are very similar. The year 2020 was abnormal in terms of the volume and level of insurance payments
in the context of agricultural insurance, when significant amounts of agricultural land were damaged by floods and resulting
in a payout rate of 201%. The years 2019 and 2021 were also significant in terms of payouts, with the level of agricultural
risk insurance payouts exceeding 45%. For other periods of the study, the level of payments in terms of agricultural risk
insurance did not exceed 40%.
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Table 1. Indicators characterizing the level of development of agricultural risk insurance, the agrarian sector and food security. (Source:
compiled by the authors based on [16, 34, 35, 53])

Amount of in- | Amount of in- c;';'::sl 'i:v‘;s: GDP generated by Exports of ag-
Year surance pay- surance pay- Payout agricultural the agricultural ricultural Food security in-
ments, UAH ments, UAH rate, % 9 sector, UAH mil- products, USD dex, units
sector, UAH .
thousand thousand S lion thousand
million
2015 142834 11932 8 30155 239806 14563145 52
2016 230032 16932 7 50484 279701 15281803 58
2017 259079 93589 36 64243 303419 17756854 53
2018 258512 39577 15 66104 360998 18611811 56
2019 226289 107611 48 59130 356563 22144180 60
2020 175154 351836 201 50680 393077 22179353 63
2021 205930 117646 57 59011 580519 27708932 62

Analyzing the indicators of the agricultural sector, the authors note that the downward trend of capital investment in the
sector in 2019 and 2020 was due to the pandemic period when the economic activity of all business entities decreased. In
all other years of the study, capital investment in the industry under consideration had a steady upward trend. The im-
portance of the agricultural sector for Ukraine's economy is confirmed by its ever-growing contribution to the country's
GDP. Over the past seven years, this figure has increased by 142%, maintaining a steady upward trend every year despite
the crisis in the Ukrainian economy. In addition to the previous indicators, the key role of the agricultural sector in Ukraine
is demonstrated by the export volume. Thus, having increased by 1.9 times, exports of agricultural products have a positive
impact on the processes of economic stability by equilibrating the balance of payments, increasing budget revenues,
replenishing foreign exchange earnings, etc.

Changes in Ukraine’s agricultural sector have also led to positive changes in the country's food security over the past three
years. Starting in 2019, Ukraine was included in the group of countries with a "good" level of the global integrated food
security indicator, as its level reached 60 points.

Using this data set, we will conduct a structural modelling analysis to determine the relationship between the indicators of
agricultural insurance, the agricultural sector, and food security. To achieve this objective, we will employ the capabilities
of the Statistica 12 software suite, specifically Statistics, Advanced Linear/Nonlinear Models, and Structural Equation Mod-
eling. We will generate a structural equation model, the parameters of which are depicted in Table 2.

Table 2. Model parameters related to the relationship between the development level of agricultural risk insurance, the agricultural
sector and food security. Note: * the highlighted values are statistically significant with a probability of 95%. (Source: [51])

Indicators Parameter Estimate Standard Error T Statistic Prob. Level
(AI)-1->[AlI1] -74.683 145.841 -0.512 0.609
(AI)-2->[AI2] 545.219 383.864 1.420 0.156
(AI)-3->[AI3] 0.910 0.286 3.185 0.001

(DELTA1) -->[AI1]
(DELTA2) -->[AI2]
(DELTA3) -->[AI3]

(DELTA1)-4-(DELTA1) 188132.405 74780.167 2516 0.012
(DELTA2)-5-(DELTA2) 1149011.508 509540.114 2.255 0.024
(DELTA3)-6-(DELTA3) 0.502 0.000
(DAS)-->[DAS1]
(DAS)-7->[DAS2] -0.083 0.118 -0.704 0.482
(DAS)-8-> [DAS3] 0.443 0.000
(FS)-->[FS]

(EPSILON1) -->[DAS1]
(EPSILON2) -->[DAS2]
(EPSILON3) -->[DAS3]

(EPSILON4) -->[FS]

(EPSILON1)-9-(EPSILON1) 15843.151 6214.211 2.550 0.011

(continued on next page)
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Table 2. Continued

Indicators Parameter Estimate Standard Error T Statistic Prob. Level
(EPSILON2)-10-(EPSILONZ2) 0.000 0.003 0.110 0.912
(EPSILON3)-11-(EPSILON3) 0.497 0.214 2,323 0.020
(EPSILON4)-12-(EPSILON4) 0.500 0.000

(ZETA1) -->(DAS)
(ZETA2) -->(FS)

(ZETA1)-13-(ZETA1) 0.263 0.472 0.557 0.578
(ZETA2)-14-(ZETA2) 0.498 0.403 1.236 0.217
(AI)-15->(DAS) 0.308 0.472 0.652 0.514
(DAS)-16->(FS) 0.446 0.604 0.738 0.461

The data grouped in Table 2 allow us to build a model of structural equations of the relationship between agricultural risk
insurance, the agricultural sector, and food security (formula 2):

All = —74.68 x Al +188132.41
Al2 = 54522 « Al +1149011.51
AI3 =0.910 = Al + 0.502
DAS1 = DAS + 15843.15
{ DAS2 = —0.083 x DAS (2)
DAS3 = 0.443 x DAS + 0.497
FS1=FA+ 0.500
DAS = 0.308 x Al + 0.263
FS = 0.446 x DAS + 0.498

where Al is a latent variable characterizing the level of agricultural insurance development; DAS is a latent variable char-
acterizing the level of the agricultural sector development; FS is a latent variable characterizing the level of food security.

Based on the resulting equation system, it can be accurately stated that a 100% rise in the level of agricultural risk
insurance development results in a 30.8% increase in agrarian sector growth indicators. Similarly, a 100% rise in the level
of agrarian sector development leads to a 45.6% increase in food security. At the same time, if the level of agricultural
insurance development were to rise by 100%, food security would increase by 13.7%. Thus, our hypothesis about the
direct impact of agricultural insurance on the agricultural sector development and, consequently, on the food security of
Ukraine is fully confirmed.

It is necessary to further confirm the results obtained by assessing the adequacy of the model. Based on Table 3, where
the basic summary statistics are grouped, it is fair to say that such indicators as p-level (actual value is less than 0.05
units), Chi-square (actual value is greater than 1) and standard deviation (actual value is insignificant) are fully consistent
with the normative values. Thus, the calculations are reliable.

Table 3. Excerpt of Statistica 12 program on model adequacy testing: basic aggregate statistics (excerpt of calculations using Statistica
12 based on correlation). (Source: [51])

Basic Summary Statistics
Parameters

Value
Discrepancy Function 27632.100
Maximum Residual Cosine 0.442
Maximum Absolute Gradient 209052.677
ICSF Criterion -27616.240
ICS Criterion 8794.760
ML Chi-Square 359217.302
Degrees of Freedom 14.000
p-level 0.000
RMS Standardized Residual 187.425
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In addition to the above criteria, let us also consider such indicators of model adequacy as the indices of non-centrality,
which are shown in Table 4. The zero level of the MacDonald Index and the Gamma Index suggests that the model built
is highly adequate for the second stage of the test.

Table 4. Excerpt of the Statistica 12 program for checking the model’s adequacy: non-centrality indices (excerpt of calculations using
the Statistica 12 program based on correlation). Notes: Lower 90% Conf. Bond —— lower 90% confidence interval, Point Estimate — point estimate,
Upper 90% Conf. Bond — upper 90% confidence interval.

Noncentrality Fit Indices
Parameters LowerB9c.(:l :/do Conf. Point Estimate UpperB9c:)LI :/; Conf.
Population Noncentrality Parameter 197583024.867 197595850.100 197608675.891
Steiger-Lind RMSEA Index 3756.737 3756.859 3756.981
McDonald Noncentrality Index 0.000 0.000 0.000
Population Gamma Index 0.000 0.000 0.000
Adjusted Population Gamma Index -1.000 -1.000 -1.000

For the purpose of final confirmation of the reliability of the results obtained, we will conduct an additional adequacy
analysis using the Joresky and Chi-square indicators shown in Table 5. Thus, the actual value of the first indicator tends
to zero, and the second tends to one, i.e., these indicators also confirm the high level of adequacy for the developed
structural equation model.

Table 5. Excerpt of the Statistica 12 program for checking the model’s adequacy: additional indices of model fit. (Source: excerpt of calcu-
lations using the Statistica 12 program based on correlation)

Single Sample Fit Indices
Parameters

Value
Joreskog GFI 0.000
Joreskog AGFL -1.000
Akaike Information Criterion 27634.254
Schwarz's Bayesian Criterion 27634.942
Browne-Cudeck Cross Validation Index 27637.700
Independence Model Chi-Square 577.954
Independence Model df 21.000
Bentler-Bonett Normed Fit Index -620.533
Bentler-Bonett Non-Normed Fit Index -963.819
Bentler Comparative Fit Index -643.943
James-Mulaik-Brett Parsimonious Fit Index -413.689
Bollen's Rho -931.300
Bollen's Delta -634.812

Thus, it is fair to conclude that the influence of agricultural insurance development on the agricultural sector and food
security in Ukraine has been confirmed, and the mechanism of state support for agricultural insurance should take into
account the obtained results.

Considering the historical analysis of state support for agricultural insurance, proven in the modelling process the direct
impact of agricultural insurance development level on agricultural sector development in Ukraine, as well as the fact that
the growth rate of the national agricultural sector is much higher than the one of agricultural insurance, it is fair to state
the following.
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DISCUSSION

The agricultural insurance development in Ukraine should be implemented on a public-private basis. The main subject of
the state support mechanism for agricultural insurance should be a public-private administrator, which will unite repre-
sentatives of the vast majority of insurance companies (possibly representatives of the largest self-regulatory organizations
of insurers in Ukraine) and representatives of the Ministry of Agrarian Policy and Food of Ukraine and the National Bank
of Ukraine. The newly created administrator should be empowered to formulate a strategy for the development of the
agricultural insurance market, develop and approve standard insurance contracts, formulate unified approaches to as-
sessing the cost of agricultural insurance and compensation for losses, conduct systematic training and professional de-
velopment of emergency commissioners, conduct ongoing work among farmers on the need for insurance coverage of
their activities, and exercise public control over the use of public funds [40; 38; 54].

The implementation of state support for agricultural insurance through the Agricultural Insurance Pool failed not because
of the imperfection of the mechanism itself, but because of the significant political influence on this process and the
inability of the National Commission for State Regulation of Financial Services and the Ministry of Agrarian Policy and Food
to pursue a tough policy to attract the most efficient insurance companies at that time. In contemporary conditions, both
the NBU and representatives of the Ministry have a significantly greater influence on the development of the insurance
market, and insurers themselves want to work under common market rules, so the creation of a single public-private
administrator will be much more successful [50; 60].

The existing individual approach to determining the insurer that can apply for state support in the process of agricultural
insurance is not effective. Strict requirements for insurance companies applying for state subsidies only postpone the
intensification of this process. These strict requirements are indeed important to ensure solvency guarantees, but at the
present level of development of the Ukrainian insurance market, they are not realistic for most participants to fulfil.

Thus, the state will once again be forced to face significant social risks in case of bankruptcy of uninsured agricultural
companies and spend significant financial resources to eliminate the consequences of adverse natural situations. These
resources could be directed to the development of insurance companies willing to engage in agricultural insurance but
currently lacking sufficient experience and reserves. If these companies are merged, a synergistic effect can be achieved,
which will be manifested in a single management information system, collection and processing of metadata, training of
agricultural risk insurance specialists, improvement of insurance literacy of agricultural producers, legislative initiatives,
etc.

An essential part of the current system of subsidizing agricultural insurance is the creation of a state reinsurance company.
Along with global reinsurers, a domestic state reinsurance company could absorb a significant share of risks, and the
generated reserves would be invested in the recovery of Ukraine's economy, thus remaining within the country. At the
same time, a state reinsurance company would act as an additional tool to control the solvency of insurance companies
and could accumulate those risks that cannot be transferred to highly rated global insurers.

In the authors™ opinion, only the involvement of the majority of Ukrainian insurance market participants in the process of
agricultural insurance will allow to follow the trend of agricultural sector development, while minimizing the risks of agri-
cultural companies and ensuring a high level of food security in Ukraine [15; 43; 55; 56; 63].

CONCLUSIONS

The direction and strength of the relationships between the development levels of the agrarian sector, agricultural insur-
ance and food security of Ukraine were assessed by building a system of single-factor and multifactor regression equations
using causal modelling. The results indicate that a 100% rise in the level of agricultural risk insurance development results
in a 30.8% increase in agrarian sector growth indicators, and a 100% increase in the level of agrarian sector development
leads to a 45.6% rise in food security. In this regard, a set of measures has been developed to enhance the system of
assistance for local agricultural producers, and the necessity of forming a wide pool of insurers, a separate administrator
operating on a public-private basis, and mandatory reinsurance of the risks of the agricultural pool with further involvement
of the newly created State reinsurance company has been substantiated.

At the same time, the article confirms the influence of the development level of agricultural insurance upon the agrarian
sector development and the level of food security in Ukraine, and therefore the mechanism of state support for agricultural
insurance should consider the results obtained, and the development of agricultural insurance in Ukraine ought to be
implemented on a public-private basis.

DOI: 10.55643/fcaptp.4.51.2023.4113 239


https://fkd.net.ua/
https://www.fta.org.ua/

®IHAHCOBO-KPEAUTHA AIAMbHICTb: MPOBSIEMW TEOPIT TA MPAKTUKM
Tom 4 (51), 2023

ADDITIONAL INFORMATION

AUTHOR CONTRIBUTIONS

Conceptualization: 7etyana Vasylieva

Data curation: Olena Zhuravka

Formal Analysis: Anton Marci

Methodology: Anton Boyko

Software: Anton Boyko

Resources: Zuzana Juhdszovd, Olena Zhuravka

Supervision: 7etyana Vasylieva

Validation: Olena Zhuravka

Investigation: Zuzana Juhdszovd, Anton Marci, Olena, Zhuravka, Natalia Sidelnyk, Anton Boyko, Tetyana Vasylieva
Visualization: Olena Zhuravka, Anton Boyko

Project administration: 7etyana Vasylieva

Writing — review & editing: Olena Zhuravka

Writing — original draft: Zuzana Juhdszovd, Anton Marci, Olena Zhuravka, Natalia Sidelnyk, Anton Boyko, Tetyana

Vasylieva
REFERENCES
1. Arych, M., Kuievda, I., Dvorak, M., & Hinke, J. Agribusiness. Journal of Agriculture and Crops, 84,
(2023). The farming costs (including insurance) of 275-282. https://doi.org/10.32861/jac.84.275.282

the agricultural holdings in the European Union.

7. Bh ik, D. (2022). Role of Foreign Di
Journal of International Studies, 16(1), 191-205. owmik, D. (2022). Role of Foreign Direct

Investment in Indian Agriculture. Financial Markets,
""""""""""""""""""""""""""""""""" Institutions and Risks, 6(4), 15-31.

2. Balistreri, E., Baquedano, F., & Beghin, J. C. (2022). https://doi.org/10.21272/fmir.6(4).15-31.2022
The impact of COVID-19 and associated policy

8. Bouchafaa, B., Kherchi-Medjden, H., & Rouaski, K.
responses on global food security. Agricultural N reni ) Hasit

(2023). Is Wheat Self-Sufficiency in Algeria, a Myth?
""""""""""""""""""""""" SocioEconomic Challenges, A1), 52—
3. Baquedano, F. G., Jelliffe, J., Beckman, J., Ivanic, M., 58. https://doi.org/10.21272/sec.7(1).52-58.2023

Zerey.esgs, Y." &_Johnson, M. K. (20_22)' FOOd 9. Brodnanova, R., Rovny, P., & Moroz, S. (2022).
security implications for low- and middle-income

. . . . Competitiveness and Innovations in Foreign Trade: a
countries under agricultural input reduction: The Case of Apples from Slovakia to Czechia. Marketin
case of the European Union'’s farm to fork and PP : g

d M. t of i L 2, 43-54.
biodiversity strategies. Applied Economic ana Management of Jnnovations, 2,

Perspectives and Policy, 44(4), 1942-1954. T
https://doi.org/10.1002/aepp.13236 10. Brychko, M., Bilan, Y., Lyeonov, S., & Streimikiene,
I D. (2022). Do changes in the business environment
4. Bardy, R., & Rubens, A. (2022). Weighing and sustainable development really matter for

Externalities of Economic Recovery Projects: An . . .
Alternative to Green Taxonomies that is Fairer and enhancing enterprise development? Sustainable
Development, 31(2), 587-599.

more Realistic. Business Ethics and Leadership, 6(3),

5. Belhadi, A., Abdellah, N., & Nezai, A. (2023). The
Effect of Big Data on the Development of the
Insurance Industry. Business Ethics and Leadership,

11. Bucheli, J., Conrad, N., Wimmer, S., Dalhaus, T., &
Finger, R. (2023). Weather insurance in European
crop and horticulture production. Climate Risk
Management, 100525.

12. Chavas, J., Rivieccio, G., Di Falco, S., De Luca, G., &
Capitanio, F. (2022). Agricultural diversification,
productivity, and food security across time and

6. Berezhnytska, U., Dobrovolska, O., & Uniiat L., et. al.
(2022). Institutional Principles of Intensifying the
Innovative Development of Small and Medium

240 DOI: 10.55643/fcaptp.4.51.2023.4113


https://fkd.net.ua/
https://www.fta.org.ua/
https://doi.org/10.14254/2071-8330.2023/16-1/13
https://doi.org/10.1111/agec.12749
https://doi.org/10.1002/aepp.13236
https://doi.org/10.21272/bel.6(3).23-34.2022
https://doi.org/10.21272/bel.7(1).1-11.2023
https://doi.org/10.21272/bel.7(1).1-11.2023
https://doi.org/10.32861/jac.84.275.282
https://doi.org/10.21272/fmir.6(4).15-31.2022
https://doi.org/10.21272/sec.7(1).52-58.2023
https://doi.org/10.21272/mmi.2022.2-04
https://doi.org/10.1002/sd.2410
https://doi.org/10.1016/j.crm.2023.100525

FINANCIAL AND CREDIT ACTIVITY: PROBLEMS OF THEORY AND PRACTICE
Volume 4 (51), 2023

fA

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

space. Agricultural Economics, 53(S1), 41-58.

Dobrovolska, O., & Manuel Recio Espejo, J. (2018).
Ukrainian organic products market: state and
prospects of development. Innovative Marketing,
142), 16-25.

Dykha, M., Kuzina, V., & Serdyukov, K. (2021). Grain
pricing in Ukraine: A case study of malted barley.
Innovative Marketing, 1/4), 26-36.

Feng, F., Jia, N., & Feng, F. (2023b). Quantifying the
impact of Russia—Ukraine crisis on food security and
trade pattern: evidence from a structural general
equilibrium trade model. China Agricultural Economic

Gobela, V. V., Melnyk, S. 1., & Kurlyak, M. D. (2022).
Food security of Ukraine against the background of
war: assessment of the state and forecasting of
trends. Digital Economy and Economic Security,

Hakhverdyan, D., & Shahinyan, M. (2022).
Competitiveness, innovation and productivity of the
country. Marketing and Management of Innovations,

Ievdokymoyv, V., Grytsyshen, D., Oliinyk, O.,
Dziubenko, O., & Yukhymenko-Nazaruk, I. (2021).
Financial Potential Analysis of Forestry Enterprises of
Ukraine on the Taxonomy Method Basis.
Management Systems in Production Engineering,

IFC project "Development of financing of the
agricultural sector in Europe and Central Asia".

Katan, L., Dobrovolska, O., & Manuel Recio Espejo,

J. (2018). Structural modeling of the financial

support for the Ukrainian agrarian sector. Investment
Management and Financial Innovations, 153), 199-

Kolesnik, Y., Dobrovolska, O., Malyuta, 1., Petrova,
A., & Shulyak, S. (2019). The investment model of
fixed assets renovation in the agricultural industry:
case of Ukraine. Investment Management and
Financial Innovations, 164), 229-239.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Koomson, 1., Asongu, S., & Acheampong, A. (2022).
Financial inclusion and food insecurity: Examining
linkages and potential pathways. Journal of
Consumer Affairs, 57(1), 418-444.

Kozmenko, O. V., & Pakhnenko, O. M. (2011).
Financial methods of catastrophe risks management.
Actual Problems of Economics, 118(4), 217-223.

Kozmenko, O., Merenkova, O., Boyko, A., &
Kravchuk, H. (2010). Forecasting of principal
directions of Ukrainian insurance market
development based on German insurance market
indices. Innovative Marketing, 5(4), 51-54.

Lahouirich, M. W., Oulfarsi, S., Eddine, A. S., Sakalli,
H. E. B., & Boutti, R. (2022). From financial
performance to sustainable development: A great
evolution and an endless debate. Financial Markets,
Institutions and Risks, &1), 68—79.

Luo, B., Ren, Z., Mishra, A. K., & Hirsch, S. (2022).
The role of agricultural insurance in boosting
agricultural output: An aggregate analysis from
Chinese provinces. Agribusiness, 384), 923-945.

Lyulyov, O., Lyeonov, S., Tiutiunyk, I., & Podgorska,
J. (2021). The impact of tax gap on macroeconomic
stability: Assessment using panel VEC approach.
Journal of International Studies, 14(1), 139-152.

Maris, M. (2022). Management of Competitiveness in
the EU Member States: The Main Strengths and
Weaknesses. Marketing and Management of
Innovations, 2, 110-120.

Matsuda, A., & Kurosaki, T. (2019). Demand for
temperature and rainfall index insurance in India.
Agricultural Economics, 50(3), 353-366.

Melnyk, L. G. (2016). Instruments and key factors of
sustainable (“green”) economy formation. Actua/
Problems of Economics, 1784), 30-36.

Melnyk, L. G., Kubatko, O. V., & Kubatko, O. V.
(2016). Were Ukrainian regions too different to start
interregional confrontation: economic, social and
ecological convergence aspects? Economic Research-

DOI: 10.55643/fcaptp.4.51.2023.4113

241


https://fkd.net.ua/
https://www.fta.org.ua/
https://doi.org/10.1111/agec.12742
https://doi.org/10.21511/im.14(2).2018.02
https://doi.org/10.21511/im.17(4).2021.03
https://doi.org/10.1108/caer-07-2022-0156
https://forinsurer.com/stat
https://doi.org/10.32782/dees.2-16
https://doi.org/10.21272/mmi.2022.1-08
https://doi.org/10.2478/mspe-2021-0001
https://doi.org/10.2478/mspe-2021-0001
https://www.slideshare.net/ssc_social/ifc-66057807?from_action=save%3Ffrom_action%3Dsave%3Ffrom_action%3Dsave
https://www.slideshare.net/ssc_social/ifc-66057807?from_action=save%3Ffrom_action%3Dsave%3Ffrom_action%3Dsave
https://www.slideshare.net/ssc_social/ifc-66057807?from_action=save%3Ffrom_action%3Dsave%3Ffrom_action%3Dsave
https://doi.org/10.21511/imfi.15(3).2018.17
https://doi.org/10.21511/imfi.16(4).2019.20
https://doi.org/10.1111/joca.12505
https://www.scopus.com/record/display.uri?eid=2-s2.0-84930490092&origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0-84930490092&origin=resultslist
https://doi.org/10.21511/im.5(4).2009.01
https://doi.org/10.21272/fmir.6(1).68-79.2022
https://doi.org/10.1002/agr.21750
https://doi.org/10.14254/2071-8330.2021/14-1/10
https://doi.org/10.21272/mmi.2022.2-10
https://doi.org/10.1111/agec.12489
https://www.scopus.com/record/display.uri?eid=2-s2.0-84964916654&origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0-84964916654&origin=resultslist

®IHAHCOBO-KPEAUTHA AISNbHICTb: NMPOBJIEMU TEOPIT TA NMPAKTUKM

Tom 4 (51), 2023

Ekonomska IstraZivanja, 294(1), 573-582.

investment: A comparative study of the Czech
Republic and Ukraine. Problems and Perspectives in
Management, 142), 65-76.

|

33. Melnyk, M., Zhabynets, O., Myshchyshyn, I., & Orlov, ; .
V. (2021). Efficient use of the insurance sector hitps://dol.org/10.21311/ppm.13(2).2021.00
potential adjusted for its shadowing: Case of 44. Polinkevych, O., Glonti, V., Baranova, V., Levchenko,
Ukraine. Insurance Markets and Companies, 12X1), V., & Yermoshenko, A. (2022). Change of business
16-31. https://doi.org/10.21511/ins.12(1).2021.02 models of Ukrainian insurance companies in the
34. Ministry of Finance of Ukraine (n.d.). Official website. COﬂdItIOI’I'S of COVID-13. Insurance Markets and
http://www.mof.gov.ua Companies, 121), 83-98.
https://doi.org/10.21511/ins.12(1).2021.08
35 :;E?;}j\iﬁ;ﬁ‘gaziﬂgiﬁ: (n.d.). Official website. 45, Prokopchuk, O., Nepochatenko, O., Malyovany, M.,
"""""""""""""""" Ulyanich, Y., & Bilan, Y. (2022). Trends in the
36. Nesterchuk, Y., Prokopchuk, O., Tsymbalyuk, Y., functioning of the Ukrainian insurance services
Rolinskyi, O., & Bilan, Y. (2018). Current status and market. Insurance Markets and Companies, 13(1),
prospects of development of the system of agrarian 47-65. https://doi.org/10.21511/ins.13(1).2022.05
|nr5uran.ce in Ukral_ne. Investment Management and 46. Rakotoarisoa, A.M., & Mapp, P. H. (2023). A non-
Zga/TC/‘Z{nnovigogf,Sllf(; )'f.516 5_ 730'20 18.05 parametric approach to determine an efficient
hitps://dol.org/10.21511 /imfi.15(3).2018 premium for drought insurance. SocioEconomic
37. Aiyedogbon, J. O., Anyanwu, S. O., Hezekiah Isa, G., Challenges, A1), 1-14.
Petrushenko, Y., & Zhuravka, O. (2022). Population https://doi.org/10.21272/sec.7(1).1-14.2023
growth and food securle: Eyldence from Nigeria. 47. Rekunenko, I., & Riabichenko, D. (2014). Proposals
Problems and Perspectives in Management, 2((2), ) )
402—410, onf de;/elotpmel_'\t l:jtkrat_egy (/)?f_t/CeG financial mark;:t
. infrastructure in Ukraine. Risk Governance an
hitps://dol.org/10.21511/ppm.20(2).2022.33 Control: Financial Markets and Institutions, 44), 34—
38. On Approval of the Regulation on Conducting 38. https://doi.org/10.22495/rgcv4i4art4
Agrlcult_u ral Insurance_ Activities with Stz_ate Support, 48. Rekunenko, I., Zhuravka, F., Nebaba, N., Levkovych,
Resolution of the National Bank of Ukraine No. 108 .
0., & Chorna, S. (2022). Assessment and forecasting
(2021). https://zakon.rada.gov.ua/laws/show/4391- e . . )
178 Text of Ukraine’s financial security: Choice of alternatives.
"""""" Problems and Perspectives in Management, 2(2),
39. On Insurance, Law of Ukraine No. 85/96-BP (2023). 117-134.
https://zakon.rada.gov.ua/laws/show/85/96-Bp#Text https://dai.org/10.21511/ppm.20(2).2022.11
40. On Peculiarities of Insurance of Agricultural Products 49. Samusevych, Y., Lyeonov, S., Artyukhov, A.,
with State Support, Law of Ukraine No. 4391-VI Martyniuk, V., Tenytska, 1., Wyrwisz, J., &
(2021). https://zakon.rada.gov.ua/laws/show/4391- Wojciechowska, K. (2023). Optimal Design of
17#Text Transport Tax on the Way to National Security:
41. Orlov, V., Bukhtiarova, A., Marczuk, M., & Heyenko, Balancing En_vironmental Foot_prin_t,_ Energy Efficiency
. . . and Economic Growth. Sustainability, 15(1), 831.
M. (2021). International economic and social .
determinants of the state economic security: A hitps://dol.0rg/10.3390/5u15010831
causal analysis. Problems and Perspectives in 50. Shibaeva, N., & Baban, T. (2020). Institutionalization
Management, 194), 301-310. of agricultural insurance in Ukraine: impact factors
https://doi.org/10.21511/ppm.19(4).2021.24 and vectors of development. Agricultural and
42. Paziura, N., Chyzhevska, L., Meluchové, J., Zdyrko, Resource Economics: International Scientific E-
N., & Voskalo, V. (2023). Determinants of Journal, &2), 174-190.
. ! s ; . https://doi.org/10.51599/are.2020.06.02.10
agricultural companies’ financial performance: The
experience of Poland, Slovakia and Ukraine. 51. Sidelnyk, N. (2023). Development of insurance in the
Investment Management & Financial Innovations, context of innovative socio-economic
20(1), 99-111. transformations: PhD thesis: 072. Sumy, 262 p.
https://doi.org/10.21511/imfi.20(1).2023.10 https://essuir.sumdu.edu.ua/handle/123456789/915
43. Plastun, A., Makarenko, I., Grabovska, T., 43
Situmeang, R., & Bashlai, S. (2021). Sustainable 52. Singh, S.N. (2022). Coffee Value Chain in Ethiopia: A
Development Goals in agriculture and responsible Case Study. Financial Markets, Institutions and Risks,
242 DOI: 10.55643/fcaptp.4.51.2023.4113


https://fkd.net.ua/
https://www.fta.org.ua/
https://doi.org/10.1080/1331677x.2016.1174387
https://doi.org/10.21511/ins.12(1).2021.02
http://www.mof.gov.ua/
http://www.bank.gov.ua/
https://doi.org/10.21511/imfi.15(3).2018.05
https://doi.org/10.21511/ppm.20(2).2022.33
https://zakon.rada.gov.ua/laws/show/4391-17#Text
https://zakon.rada.gov.ua/laws/show/4391-17#Text
https://zakon.rada.gov.ua/laws/show/85/96-%D0%B2%D1%80#Text
https://zakon.rada.gov.ua/laws/show/4391-17#Text
https://zakon.rada.gov.ua/laws/show/4391-17#Text
https://doi.org/10.21511/ppm.19(4).2021.24
https://doi.org/10.21511/imfi.20(1).2023.10
https://doi.org/10.21511/ppm.19(2).2021.06
https://doi.org/10.21511/ins.12(1).2021.08
https://doi.org/10.21511/ins.13(1).2022.05
https://doi.org/10.21272/sec.7(1).1-14.2023
https://doi.org/10.22495/rgcv4i4art4
https://doi.org/10.21511/ppm.20(2).2022.11
https://doi.org/10.3390/su15010831
https://doi.org/10.51599/are.2020.06.02.10
https://essuir.sumdu.edu.ua/handle/123456789/91543
https://essuir.sumdu.edu.ua/handle/123456789/91543

FINANCIAL AND CREDIT ACTIVITY: PROBLEMS OF THEORY AND PRACTICE
Volume 4 (51), 2023

fA

53. State Statistics Service of Ukraine (n.d.). Official

54. Stelmashchuk, A. M. (2019). Formation of a market
model of agricultural insurance on the basis of
public-private partnership. Innovative economy, 1-2,
13-24.

55. Tambovceva, T., Ivanov, I. H., Lyulyov, O.,
Pimonenko, T., Stoyanets, N., & Yanishevska, K.
(2020). Food security and green economy: Impact of
institutional drivers. International Journal of Global
Environmental Issues, 191-3), 158-176.

56. Tsymbaliuk, I., Pavlikha, N., Zelinska, O., Ventsuryk,
A., & Radko, A. (2021). Assessing the level of
competitiveness of the insurance sector during
economic crises: The example of Ukraine. Insurance
Markets and Companies, 1X1), 72-82.

57. Tu, Y.-X., Kubatko, O., Piven, V., Kovalov, B., &
Kharchenko, M. (2023). Promotion of Sustainable
Development in the EU: Social and Economic Drivers.
Sustainability, 1X9), 7503.

58. Ulinici, A., & Savga, L. (2019). Analysis of the
sunflower production dynamics in the Republic of
Moldova based on econometric models. Journal of
Research on Trade, Management and Economic
Development, 6(1), 57-69.

59.

60.

61.

62.

63.

64.

Vasilyeva, T. A., Leonov, S. V., & Lunyakov, O. V.
(2013). Analysis of internal and external imbalances
in the financial sector of ukraine's economy. Actual
Problems of Economics, 150(12), 176—-184.

Vdovenko, L. O. (2020). Problems of agricultural
insurance in Ukraine and ways to solve them.
Economics. Finance. Management: topical issues of
science and practice, 454), 20-34.

Warshawsky, D. N. (2022). Food insecurity and the
covid pandemic: uneven impacts for food bank
systems in Europe. Agriculture and Human Values,

Wu, L., Hu, K., Lyulyov, O., Pimonenko, T., & Hamid,
I. (2022). The Impact of Government Subsidies on
Technological Innovation in Agribusiness: The Case
for China. Sustainability, 1421), 14003.

Yavorska, T., Voytovych, L., & Voytovych, D. (2022).
The impact of macroeconomic factors on the
development of the insurance system in Ukraine.
Insurance Markets and Companies, 13(1), 21-35.

Zakharkin, O., Zakharkina, L., Srovnalikova, P.,
Novikov, V., & Basanets, 1. (2022). Evaluation of the
Transparency of the Medical Insurance System in
Ukraine. Health Economics and Management Review,

05

fOrawoBa 3., Mapuyi A., XXypaska O., CiaenbHuk H., boviko A., Bacuibesa T.

MOAETFOBAHHSA CTPYKTYPHUX 3AB'A3KIB MIDK AUHAMIKOIO PO3BUTKY
ATPOCTPAXYBAHHS, ATPAPHOIO CEKTOPA TA PIBHEM MPOAOBOJIbYOI BE3MNEKN YKPATHU

MeTolo gocnifxeHHs € po3pobka HaykOBO-METOAMYHOrO nigxody (Moaeni) WOoAO BU3HAYEHHS BMMBY arpoCTpaxyBaHHS
Ha pO3BWUTOK arpapHoi ranysi Ta piBeHb NPOAOBO/LYOI 6e3nekn YKpaiHu AN yxBaneHHs BiAnoBiAHWX YNPaBRiHCbKUX pi-

WweHb y cepi CinbCbKOoro rocrnoaapcTaa.

MeTOAMYHUM IHCTPYMEHTapIieM CTaTTi € CTPYKTYpHE MOAENoBaHHS. MpoLec MoaentoBaHHs 6yno 34ilCHEHO 3a A0MOMOro
CTPYKTYPHUX PiBHSIHb. [1Nns1 peanisaLii nocTaBneHoro 3aBaaHHs 6yno BUKOPUCTAHO IHCTPYMeHTapiii NporpamMHoro komne-
Kcy Statistica 12 (Statistics, Advanced linear/nonlinear Models, Structural Equation Modeling).

Y pe3ynbTaTi NpoBeAEHOro AOCNIMKEHHS BCTAHOBIIEHO, WO 3POCTaHHS PiBHS PO3BUTKY CTPaxyBaHHS arpapHUX pyU3nKIiB Ha
100% npu3BoAUTb A0 3pOCTaHHS iHAMKATOPIB PO3BUTKY arpapHoi ranysi Ha 30,8%. Y cBoto uepry, 36inbweHHs Ha 100%
piBHS PO3BMTKY arpapHOi ranysi CNpuUYMHSE 3POCTaHHS piBHS NPoAoBONbYOi 6e3nekn Ha 45,6%. OgHak, SKWO piBeHb
PO3BMTKY arpapHoro crpaxyBaHHs 36inbwnt Ha 100%, To NnpoaoBonbya 6e3neka 3pocte Ha 13,7%. TakuM YMHOM, BUCY-
HyTa rinoTesa Npo NpsiMMi1 BINJIMB arpapHOro CTPaxyBaHHS Ha PO3BMTOK arpapHoi ranysi i Yyepes ue — Ha NpoAoBOJibYY
6e3neKy YKpaiHu MOBHICTIO MiaTBEpAXKEHa. ABTOpaMu CTaTTi 3anponNOHOBAHO 3AiMCHIOBATY OLIHIOBAHHS HAMPSIMy Ta CUJU
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®IHAHCOBO-KPEAUTHA AIAMbHICTb: MPOBSIEMW TEOPIE TA MPAKTUKM
Tom 4 (51), 2023

B3aEMO3B'SI3KY MiX PiBHSMW PO3BUTKY arpoCTpaxyBaHHS, arpapHOi ranysi Ta NpoaoBosibYoil 6e3mneku WisixoMm nobynosu
CUCTEMM 0AHOAKTOPHUX Ta BaraTodakTOpHUX perpeciiHMX piBHSHL 3a AOMOMOIOK CTPYKTYPHOrO MOAENOBaHHS. Brnus
piBHS PO3BUTKY arpapHOro CTpaxyBaHHS Ha PO3BMTOK arpapHOI ranysi Ta piBeHb NpoAoBobYO0i 6e3nekun B YKpaiHi nigTee-
PIKEHWUI, | MEXaHi3M AepXxaBHOI NIATPUMKM CTpaxyBaHHS! CiflbCbKOrOCNoAapChbKOI NMPOAYKLIT MOBUHEH YpaxoBYyBaTH OTpU-
MaHi pe3ynbTaTtu. Mpu LUbOMYy PO3BUTOK arpoCTpaxyBaHHA B YKpaiHi MOBUHEH peasni3oByBaTUCA Ha AEP>KaBHO-MPUBATHUX
3acajax.

KnwouoBi cnoBa: arpocTpaxyBaHHs, arpapHuWii CEeKTop, NpoaoBosibda 6e3neka, arpapHuii MeHemMXMEHT, arpapHe
BMPOBHULITBO, MOAENIOBAHHS, PO3BUTOK, MOKa3HWKM, YKpaiHa
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