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he article explores the impact of production risks in agricultural enterprises on the

competitiveness of the processing industry, considering information asymmetry in an
unpredictable environment. It identifies key production-stimulating elements crucial for
processing industry competitiveness using the theory of value. Economic ties between
agricultural enterprises and processing industry subjects aim to integrate production and
technological cycles for enhanced competitiveness. The calculation of added value
incorporates “Input-Output” indicators in mutual benefit flows between these entities. The
article characterizes quasi-crisis pressures in the processing industry, providing indicators for

Keywords: economic relations between agricultural enterprises and processing industry subjects. It
Production risks, analyzes Ukraine's grain, oil, and animal-origin raw material production for the processing
Agricultural industry and assesses the country's processing industry competitiveness crisis level. The
g;tsi;pn:'f;s‘ financial processes of meat-processing agricultural holdings in Ukrainian regions, excluding
economic occupied territories, are studied, considering private foreign investments pre-war and during
relations, martial law. Changes in the competitiveness crisis level of meat-processing agroholdings are
Processing calculated, incorporating the production and technological cycle. The article concludes with
industry, Crisis, anti-crisis scenarios for cross-industry interaction to neutralize competitiveness crisis factors.

competitiveness

1. Introduction

The competitiveness of the processing industry of any country is determined by the ability of agricultural
enterprises to expand the volume of raw materials with constant destructive fluctuations in production risks, which
ensure the dying of outdated forms and methods of management, but at the same time destroy the viability of a coherent
system of economic relations between market participants. The risk is particularly vulnerable to the integral
associations of agricultural enterprises and processing enterprises, as the impact of cyclic macroeconomic fluctuations
leads to the crisis of the economic genesis of the agro-industrial complex (Janowicz-Lomott and Lyskawa (2014).

Accordingly, the cumulative influence of factors of macro and microenvironment increases the destructiveness of
agricultural production, which requires the management of the determining influence of production risks of
agricultural enterprises on the competitiveness of the processing industry in a holistic system of economic relations
between enterprises. The deterministic process of managing the risk of agricultural enterprises and their association
with processing industry into a coherent system of economic relations is a primary task of the state that regulates the
internal strategy of competitiveness, as well as risks in the integration system of the macro environment.
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Unfortunately, this trend cannot be accurately predicted and reliably evaluated evenin the presence of a large array of
indicators and tools for diagnosing economic development (Johnson etal., 2017).

At the same time, the toolkit for diagnosing the functioning of agricultural producers in the integrated system of
economic relations with processing industry enterprises does notdetermine the levers oftheir sustainable development
in conditions of uncertainty of the competitive environment and does not take into account the complexity of the
insurance scenario. Insurance of production risks of indirect action which levels the competitive advantages of the
development of agricultural enterprises, both at the state and local levels do not protect the economic interests of
processing industry enterprises and also require the use of insurance functions and risk management principles. The
application of this practice in the presence of an appropriate theoretical and methodological base, adapted to the
realities of the economic activity of agricultural enterprises and their unification into an integral systemof economic
relations with enterprises of the processing industry, can have a double benefit both for integrated enterprises and for
their stakeholders — both from the point of view of managing emerging risks in their economic system, and in the
potential of their resource system, the formation of a sufficient amount of resource provision, the level of profitability
and economic growth.

Considerable attention has been paid the cyclical competitive environment on the foundations o frisk management,
where the category of “risk” is studied mostly at the macroeconomic level Aditto et al., (2012), Jankelova et al.,
(2017), Janowicz-Lomott and Lyskawa (2014), Johnson etal., (2017), Donnell Rod (2021). The study factors vital
activity of biological systems, which are the source of agricultural products and determine the probability oftraditional
business risks, common to all agro-industrial sector of the economy was made by A. Lorant and Farkas (2015),
Martynova (2014), Nitsenko, V. Havrysh (2016). The theoretical foundations of the essence and importance of
insurance as a tool to reduce the risks of production and definition probabilistic magnitude of losses was paid much
attention by such scientists as: Trusova et al., (2020). The priority of our research is the development of anti-crisis
scenarios of inter-sectoral interaction of agricultural market participants, which minimize the impact of production
risks of agricultural enterprises, change indicators of the production and technological cycle and neutralize the crisis
level of competitiveness of processing industry.

2. Materials and Methods

The development of economic relations in the chains of interaction of agricultural enterprises and subjects of the
processing industry is aimed at the integration of the processes of production and technological cycles, which ensure
the potential of their functioning and competitiveness. According to the concept of the theory of value, the value of
the stimulating elements of production in ensuring the competitiveness of processing industry entities is distributed in
the form of the following elements (Khrypiuk, 2018; Lendiel & Zhulkanych, 2015): income on invested capital (the
share of profit distributed to the owners, the state, to accumulation and consumption funds, to depreciation, to the
income of the land owner); in terms of income of employees; in the part of income transferred to social needs, to
indirect taxes as part of the market price.

At the same time, the methodological basis of ensuring the model of competitiveness of processing industry
subjects is the calculation of additional value in the supply chain of agricultural raw materials to increase the volume
of processing (Kovalenko, 2018). The calculation of the added value combines the “Input-Output” indicators in the
flow of bilateral mutual benefit between agricultural enterprises and subjects of the processing industry. The creation
of intersectoral supply chains of agricultural raw materials and their processingis determined at the country level in
the process of division of labor, which can be estimated based on the indicator of the share of intermediate imports in
exports, which is usually higher for an open system of economic relations (Hrynchutskyi & Blashchak, 2018).

The methodology for calculating the added value in the supply chain of agricultural raw materials to increase the
amount of processing allocates a systemof indicators: indicators of the participation of processing industry subjects
in global value chains; indicators of the gradual integration of agricultural enterprises into the chain system of
processing industry entities; indicators of reverse integration; indicators of the origin of added value of processing
industry entities in gross exports and in final demand; indicators of added value in domestic exports (Nelson et al.,
2017).

Interested participants of intersectoral integration are aimed at the formation of an integrated systemof economic
relations that neutralize production risks based on a set of interacting components that have a multifactorial impact on
the competitiveness of the processing industry, in particular (Khrypiuk, 2018; Lendiel & Zhulkanych, 2015):
neutralization of therisks of the competitiveness of services for the supply ofagricultural raw materials in accordance
with the assessment criteria (price, quality, cost), neutralization of risks in resource potential (technology, finance,
information, personnel), neutralization of risks of after-sales service, neutralization of risks of competitiveness of
organizational potential (organizational structure, organizational joint interaction of interested parties, organizational
form of management, functional structure), neutralization of risks of competitiveness of communication relations
(with suppliers, investors, consumers, contact objects), neutralization of risks of competitiveness of the management
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system(management mechanism, stage of management, ability to form and use opportunities, predict the rhythm and
timely respond to changes, development and provision management subsystems and strategic direction of
management).

The deterministic impact of production risks of agricultural enterprises on the competitiveness of the processing
industry generates a high dynamic of information asymmetry, which actualizes the problems of a complete systemof
economic relations between subjects in the event of un-predictable changes in the set of factors of the external
environment. This makes it possible to identify the causes that lead to crisis phenomena, and, accordingly, to the need
to implement anti-crisis measures in the processing industry with the aim of leveling conflicts in branches and sub-
branches of the agro-industrial complex (absence or poor-quality strategy and tactics of actions regarding unfair
competition, which leads to the unpredictability of the situation as part of anti-crisis risk management), with the aim
of clearing the market of weak competitors and developing a stable food systemin the country (Halchynskyi, 2009;
Witteloostuijn & Wegberg, 1992). The impossibility of promptly evaluating alternative scenarios of the deterministic
impact of production risks of agricultural enterprises on the competitiveness of processing industry enterprises limits
the acceleration of economic processes and the connections between them in accordance with the established rules
and norms of regulation of a stable production and technological cycle (Hermann, 2015; Hrynchutskyi & Blashchak,
2018).

The need to develop an integrated economic systemof relations between subjects, based on mutually agreed and
complementary principles, covers a wide range of regulatory instruments to influence the sectors and sub-sectors of
the agro-food sector, and especially the processing industry. This requires a radical revision of the approaches to the
transformation of the methodology of establishing the standards of competitiveness of large processing enterprises
underthe determining influence of production risks of agrarian business entities, oriented to the hierarchical agreement
between the target orientations of the development of agriculture and their integration into the mechanism of strategic,
medium-term and indicative planning of the processing industry (Martynova, 2014; Nitsenko & Havrysh, 2016;
Zhmudenko, 2015).

This increases the uncertainty of future conditions, causes the probability of a crisis at various levels of the system
of economic relations, which objectively requires a change in the principles of anti-crisis management both at the level
of enterprises and at the level of regions and the country in general (Janowicz-Lomott & Lyskawa, 2014; Kholod &
Shtanhret, 2002). Many export-oriented agricultural and processing enterprises are experiencing an economic
downturn, with the slightest changes in world commodity markets. In order to ensure dynamic balance, thatis, minor
changes in the parameters of the systemof economic relations between agricultural enterprises and subjects of the
processing industry, as a result of the interaction of factors-threats of external pressure; it is necessary to quickly
mobilize internal factors to neutralize production risks (Martynova, 2014).

Threats thatin a competitive environment exert quasi-crisis pressure on the parameters of the systemof economic
relations between agricultural enterprises and subjects of the processing industry at the level of the agro-food sector
of the economy are divided into three blocks according to the nature of competition (Shtymer, 2011): 1) financial
capital; 2) intellectual capital; 3) rating positions in the systemof profit redistribution in the agricultural market (Figure
1).

Human resources, financial and intellectual capital are mobile resources ofthe processing industry. Blocking their
entry by competitors means creating conditions that significantly affect the redistribution of the flow of capital and
labor in favor of processing industry entities (preferential taxation of foreign direct investments (FDI), special
programs for attracting highly qualified workers). If competitors eliminate such measures, then the redistribution of
part of the resources goes to other branches of the agro-industrial sector of the economy (Witteloostuijn & Wegberg,
1992).

In order to counteract the anti-crisis pressure in the production activity of agricultural enterprises, as suppliers of
agricultural raw materials for the processing industry, they single out their urgent needs for raw materials, which are
included in variable costs in the production and technological cycles. At the same time, to ensure resource needs for
agricultural enterprises, the concept of restrictions applies, which also imposes certain restrictions on the state of
operation of the technological cycle of processing industry subjects. This determines their ability to compete in an
environment of restrictions among other subjects of the agro-food sector of the economy and to meet current and
future needs (Kholod & Shtanhret, 2002; Yevtushenko et al., 2016).
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Figure 1. Quasi-crisis pressure in the competitive environment of the processing industry
Source: developed by the authors

The concept of restrictions in countering the quasi-crisis pressure partially alleviates the limitation of resources
(including natural ones) that enter the system of economic relations between the subjects of the processing industry
and agricultural enterprises, which have full rights to agricultural land due to the regulation of legal norms and use
natural resources due to internal sources (Sivash et al., 2019). Therefore, in order to prevent the development of crises
associated with the lack of natural resources for the full production cycle by agricultural enterprises, it is necessaty to
take into account the possible threats created by the competitive environment (production capacity and the
technological cycle of the processing industry depend on the volume of agricultural production). Thus, quasi-crisis
pressure combines an approach to competition as acompetition for a ranking position in the redistribution of resources
between agricultural enterprises and processing industry subjects, as well as from the management of the development
of the systemof economic connections between them, from the standpoint of preventing risk phenomena.

The competitive environment in the agro-food sector of the economy dialectically affects the frequency and
severity of risk phenomena in the system of economic relations. This impact is due to (Shpachuk, 2010; Shmahlii,
2017): 1) thestrengthening of the “chain effect” ofrisk (due to the strengthening of the interconnection of individual
elements); 2) the emergence and development of a systemof economic relations of the highest rank — the national
economy, for which risks are an objectively determined stage of evolutionary development; 3) increased quasi-crisis
pressure (as a result of changes in competition under the influence of global challenges in the world). In addition, the
constant threat of reducing the resources necessary for the functioning of the system of economic relations between
agricultural enterprises and subjects of the processing industry brings to the fore the long-term (strategic) horizon of
production risk management, focused on ensuring the minimum amount of resources to counteract the constant quasi-
crisis pressure.

Within the framework of the theory of competition based on resource advantages (Hunt, 2000) (R-A theory, theory
of resource advantages), it is possible to create new anti-risk measures that ensure high financial results, both for
agricultural enterprises and for subjects of the processing industry without benefits for the redistribution of resources
on the agricultural market. With the help of such an approach, it is possible to substantiate the need for anti-crisis
measures, as a permanent comprehensive response to crisis phenomena and the factors that generate them. The R-A
theory in the systemof economic relations between agricultural enterprises and subjects of the processing industry is
a set of ranked positions &, [, y...®, each of which is characterized by its own set of aggregate resources,

consumers, intermediaries, financial, information and other institutions. In general, the R-A theory determines the
share of total resources (including financial income) that can be obtained by both agricultural enterprises and
processing industry entities operating in a certain area of the agricultural market (Hunt, 2000).
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Achieving an advantageous position in a competitive environment, the system of economic relations between
subjects of the processing industry and agricultural enterprises during the redistribution of resources (positions & , 5

.y ...@) provides conditions under which competitors lagging behind the leader cease their activities. In addition,

they occupy an unfavorable position in the system (for example, & or @) or participate in competition for a position
of higherrank (for example, ¢ ) orcompete with other competitors for holding positions. The introduction ofa discrete
setofranked positions in the systemofeconomic relations between subjects ofthe processing industry and agricultural
enterprises simplifies the determination of the competitive position using the method of comparison with other
competitors or a standard (Hunt, 2000).

It is advisable to introduce a competitive space of the system of economic relations between subjects of the
processing industry and agricultural enterprises, at each point of which there can only be a united enterprise
(agroholding). However, such an approximation can be modeled as a set of ranked positions (for example, a position
allows a firm to gain greater access to resources). Accordingly, competition between joint enterprises (agroholdings)
can be defined as competition for a share of resources that are redistributed through a systemof economic ties between
subjects of the processing industry and agricultural enterprises of a higher rank. Thus, competition between joint
enterprises (agroholdings) is a competition for a share of resources (monetary, material, human), which are
redistributed through the respective agricultural markets of the country or through world markets. Individual
agricultural enterprises and subjects of the processing industry, which do not function in an integrated system of
economic relations, have fewer resources than are necessary to counterthe quasi-crisis pressure.

In this case, production risks arise constantly, in hyper competition, which is a multi-system structure, with a
geographical gap in the logistic chains of product promotion (Halchynskyi, 2009). If we translate the multi-system
economic relations between agricultural enterprises and subjects of the processing industry into the plane of
competitiveness risk neutralization according to the terms of its occurrence andrating ', £, y ...@, thenthis will

mean that the rating of each united enterprise (agroholding) is determined by a set of critical state of competitiveness
lower order (coordinate). Thus, the competitive space becomes multidimensional, which complicates the set of
trajectories along which the competitive positions in the ranking change (Hunt, 2000; Janowicz-Lomott & Lyskawa,
2014).

All this determines the importance of assessing the effectiveness of anti-risk actions in the agro-industrial sector
of the economy, which are regulated by the state and which counteract the quasi-crisis pressure in the current and
future periods. To assess such compliance, the methodological approach called the “dynamic standard method”
(Martynova, 2014) is the most suitable, which allows the systemofeconomic relations between agricultural enterprises
and processing industry subjects to develop ideally. The real trajectory of systemdevelopment may be similar to the
ideal one.

Accordingly, the effectiveness of the chosen strategy for the development of the systemof economic relations
between agricultural enterprises and processing industry entities is evaluated by the degree of similarity: the closer
the development of the systemis to the ideal trajectory, the higher the effectiveness of the strategy, and vice versa. To
assess the trajectory ofthe strategic development of the system of economic relations between agricultural enterprises
and subjects of the processing industry and to prevent risky events in a competitive environment, it is advisable to use
five indicators (Table 1).

The quantitative value of the correspondence of the development of the system of economic relations between
agricultural enterprises and subjects of the processing industry, from the standpoint of anti-crisis scenarios of inter-
sectoral interaction of agricultural market participants in a competitive environment, is calculated as the normalized
degree of similarity between the matrices S:

m m
> 3 |Fij - Nj|
i=1j=1

2xR

S=|1- %100’ @)

where, Fij , Nij — the elements of the actual and reference matrices, respectively; M — the total number of

indicators selected for evaluation: R — the number of elements of the reference matrix, the value of which is non-
Zero.
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Table 1. Indicators of the development of the system of economic relations between agricultural enterprises and
subjects of the processing industry from the standpoint ofanti-crisis scenarios of inter-sectoral interaction of
agricultural market participants in a competitive environment
Indicator Indicator Correlation Interpretation of ratios of the indicators

1 BExport of products (X1) D(X1) > D(X2) Theshare of agricultural enterprises and
subjects of the processing industry
increases during the redistribution of
resources in the agricultural market.

2 GDP, (X2) D(X2)=D(X3) Increasing the productivity of the use of
the production cycle of agricultural
enterprises and the production capacities
of processing industry subjects in the
presence of aggregate human capital and
financial resources.

3 Capital Investments, (X3) D(X3)=D(X4) An increase in human capital, an
increase in the amount of financial
resources involved, which are directed to
the expansion of the production and
technological cycle.

4 The amount of FDI, (Xa4) D(Xg)>1 Agricultural enterprises and subjects of
the processing industry in an integral
system of economic relations attract
more financial resources from the world

market
5 The share of the economically active D(Xg5)>1 Growth of employment and increase of
population that is involved in the human capital in the combined
production and technological cycle of enterprises of the processing industry.

the combined enterprises of the
processing industry, (Xs)

Note. D(X;j) — the growth rates of indicators, % to the previous period.
Source: developed by the authors

If S=100%, then the development of the system of economic relations between agricultural enterprises and
subjects ofthe processing industry (the systemofthe nationalagro-food sector ofthe economy or the systemofanother
rank) corresponds to anti-crisis scenarios of inter-sectoral interaction of agricultural market participants in a
competitive environment. In anothercase (S =0% ) the dynamics of the systemdoes not fully correspond to the anti-
crisis scenarios of inter-sectoral interaction of agricultural market participants in a competitive environment.

A combined methodical approach to the implementation of anti-crisis scenarios of inter-sectoral interaction of
agricultural market participants is proposed in order to determine the optimal parameters of an open three-sector
model, which takes into account the sufficiency of resources in the systemof economic relations between agricultural
enterprises and subjects ofthe processing industry in a competitive environment. The insufficient development of this
systemis one of the determining factors of the risk of competitiveness of the combined enterprises (agroholdings) of
the processing industry, under the influence of quasi-crisis pressure. According to this model, from the point of view
of sectoral development of agricultural enterprises and subjects of the processing industry, anti-crisis scenarios of
inter-sectoral interaction of agricultural market participants are divided into: material (zero) — production (agricultural
raw materials, semi-finished products, otherconsumables in the production process); fund-forming (first) — production
of fixed assets (buildings, structures, machines, equipment, energy devices, other industrial investment resources);
consumer (second)— production of consumer goods. In this case, the technological component of the competitiveness
of the combined enterprises (agroholdings) of the processing industry is considered invariant with the help of linear
homogeneous neoclassical functions (subsystems) (Shpachuk, 2010; Vitlinskyi & Verchenko, 2000):

Xij =Fi(Kj,Lj),i=012, 2

where, Xi, Ki, Li —is the volume of production at market prices, physical capital and the number of employed

people in thei-th united enterprise (agroholding) of the processing industry.
Since as the basic parameters of the model we take similar functions (1) (Shpachuk, 2010), we must assume that
time changes continuously, the investment lag is zero, and the depreciation coefficients of fixed capital in the
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processing industry are growing. The employment rate of the economically active population in the processing
industry is a constant value. In addition, we assume that the depreciation coefficients are the same, and the quota
coefficient for the import of investment resources and the ratio of world prices for agricultural raw materials (semi-
finished products of the processing industry) and investment resources are constant.

The following elements have been introduced: V — the growth rates of employment of the able-bodied

economically active population in the processing industry (i.e., according to the model (Yevtushenko et al., 2016),
L=L@=L©e") 6 = Li _ the share of the i-th joint enterprise (agroholding) of the processing industry in the
L

distribution of human resources in the agro-food sector of the economy; S — the share of the i-th joint enterprise

(agroholding) of the processing industry in the distribution of investment resources in the agro-food sector of the

econonmy; k; _ Ki _ the sectoral labor productivity of the i-th united enterprise (agroholding) of the processing
L

—the share of import of agricultural raw materials in the total volume of raw materials

industry; %i: Fi (ki D) = fi (ki)

of the joint enterprise (agroholding) of the processing industry; y, — Yo —the share ofimport of investment resources
L

in the total amount of investments of the joint enterprise (agroholding) ofthe processing industry; y; — Y1 _theshare
L

of import of semi-finished products in the total volume of products of the joint enterprise (agroholding) of the
processing industry; ., _ Y2 _ the coefficient of quota of agricultural raw materials; yo— import quotas of
L

investment resources; y1— the quota coefficient of import of semi-finished products; yo — is share of export of

agricultural raw materials (semi-finished products) of the joint enterprise (agroholding) of the processing industry;
zg —is world price of exported semi-finished products (agricultural raw materials); oq—is world prices for imported

investment resources, agricultural raw materials (semi-finished products); qf,q;— is direct production costs perunit

of production of the i-th united enterprise (agroholding) of the processing industry; a —is depreciation rate of fixed
capital (the same for all combined enterprises (agroholdings) of the processing industry); x — is coefficient of
depreciation of physical capital (the same for all sectors); 4 = u+Vv —is coefficient of reduction of capital equipment
due to depreciation of fixed capital and increase in the number of employees.
The share of produced products per one united entity of the processing industry in the agro-food sector of the
economy is introduced (Shpachuk, 2010; Vitlinskyi & Verchenko, 2000):
xi:é:e\,fi(ki),izo,l,z, ®)

where, Xj— is the productivity of the i-th united enterprise (agroholding) of the processing industry in the agro-

food sectorof the economy.

The dynamic trend of accumulation of investment resources by joint enterprises (agroholdings) of the processing
industry in the agro-food sector of the economy is determined by the differential equation (Shpachuk, 2010;
Vitlinskyi & Verchenko, 2000):

dki
dt

Accordingly, the equation of the balance of the use of resources for the formation of the competitiveness of the
combined enterprises (agroholdings) of the processing industry in the agro-food sector of the economy will have the
following form for (Shpachuk, 2010; Vitlinskyi & Verchenko, 2000):

=—/1ki+;—‘_(xi+yi), ki©=ki=012., @
1

G+0+6+6,=,0<6 <1, ")
the balanced supply of economically active human resources (Yevtushenko et al., 2016):

Sg+SL+S2+5j=10<sj<1, 6)
the balanced supply of supply of agricultural raw materials (balance of production):

(1-ag)xp = apx1 +apx +aj%j + 20, @

the balanced supply of agricultural raw materials and semi-finished products of the processing industry to the
world market:

OoZo + 02 +0s 2, +0 Z; =0 Yo + 0 Y1 +0z Y, + 0 Y, ®
the balanced supply of agricultural raw materials and resources:
https://sanad.iau.ir/Journal/ijasrt/ 2024;14(3): 185-202
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Y0 <70X0+ ©)
the balanced provision of technological equipment:
y1<71%10 (10)

the balanced provision of the domestic agricultural market with products of the processing industry (Shpachuk,

2010; Vitlinskyi & Verchenko, 2000):
y2 <72%2, (1)

Therefore, the system of economic relations between subjects of the processing industry and agricultural
enterprises depends on the competitive environment. Atthe same time, no less important in the future period are anti-
crisis scenarios of inter-sectoral interaction of agricultural market participants, which allow combining agricultural
enterprises and subjects of the processing industry into agroholdings in order to prepare them for a crisis during a
probable conflict (in particular, an armed conflict in the country).

Since the system is constantly under quasi-crisis pressure both from within the country (due to internal
contradictions) and from the outside (from competitors), the anti-crisis scenarios of inter-sectoral interaction of
agricultural market participants are designed to coordinate the main sources of resource formation to counteract this
pressure in a competitive environment. However, it should be remembered that anti-crisis scenarios of intersectoral
interaction of participants in the agricultural market of any country may face hyper-competition of the world market,
since in most countries of the world, with a sufficiently developed agro-food sector of the economy, there are
restrictions on the production of resources that are distributed among all competitors, and their number is increasing
under globalization.

3. Results and Discussion

Transformational processes in the agro-food sector of the economy of Ukraine caused by crisis phenomena and
associated with the full-scale military invasion of the aggressor country on the territory of the state, provoked a
threatening trend of decline in the production of agricultural enterprises. This had negative consequences for the
competitiveness of the processing industry. According to the structure of the consumer basket, the level of provision
of agricultural and processing industry products in Ukraine is deteriorating. So, if the amount of meat and milk
decreases, then the processing products of the grain and oil group increase, causing a shortage of proteins, vitamins,
macro- and microelements of animal origin, which leads to “hidden hunger” (Hrynchutskyi & Blashchak, 2018).

In addition, negative dynamics of food quality deterioration are observed. During the period 2000-2022, the share
of consumption of products of animal origin was lower than the established norm and varied within 23.0-29.7%. In
2022, the average per capita consumption of food products decreased in almost all food groups, in particular, the
annual consumption of meat decreased by 55% (beef and poultry, especially low-fat varieties of meat), milk —by 51%,
fish — by 46%, eggs — by 16%, vegetables —by 8%, fruits — by 55%, sugar— by 36%.

The production of products of the grain and oil group is the main raw material for the processing industry.
However, in 2022, almost 12 million hectares of arable land were lost due to military operations and the occupation
of the Southern regions of Ukraine. This caused the loss of 72.4% of agricultural raw materials for the grain-
processing and oil-processing sub-sectors ofthe agro-food sector of Ukraine (Figure 2).

For example, the volume of beef production in 2018-2023 decreased by 10.1%, pork — by 23.5%, poultry — by
6.6%, and milk — by 49.1%. In 2022, in Ukraine, the raw material component of agricultural enterprises in the field
of animal husbandry, in relation to the level of 2021, suffered large losses. Accordingly, meat processes and milk
processing complexes in Ukraine received raw materials from agricultural enterprises in the following proportion:
beef meat — by 25.0%, pork — by 42.0%, poultry — by 32%, milk — by 18.9%. In 2023, in relation to 2022, aslight
increase in the volume of production of raw materials of the livestock industry for the meat processing sub-complex
of the agro-food sector of the economy was outlined. Thus, beef production increased by 34.9%, pork — by 31.1%,
poultry — by 13.4%.
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Figure 2. Volume of production of agricultural raw materials of the grain and oil group in the Ukraine for the

processing industry in 2018-2023, million tons

Source: built by the authors from the data (State Statistics Service of Ukraine, 2018; 2019; Government portal,

2021)

The volume of production by agricultural enterprises of raw materials of livestock origin for the meat processing
industry of Ukraine is presented in Figure 3.
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Figure 3. Volume of production of raw materials of animal origin for the meat processing industry of Ukraine

for 2018-2023, thousand tons

Source: built by the authors from the data (State Statistics Service of Ukraine, 2018; 2019; Government portal,

2021)

The space for neutralizing the crisis of the competitiveness of the meat processing industry in Ukraine is the final
result of the activities of the participants of the agricultural market, which is formed in the systemof limited resources
of agricultural enterprises thatare included in the integral infrastructure of the meat processing industry. Atthe same
time, the polarized space of the meat processing industry in the market of meat products and semi-finished products
must meet the needs of consumers in accordance with the established regulatory volume, while maintaining the
opportunity to expand its own capabilities in the country and beyond. Thus, after the decline of meat processing
production in Ukraine from 2022, in 2023, its growth by 15.5% is observed. Ukrainian producers of the meat
processing industry have potential opportunities to enterthe world markets of beefproducts in the USA, Germany and
Switzerland. One ofthe important aspects of state policy in the meat processing industry as awhole is the composition,
dynamics and structure of import and export of meat products in Ukraine (Figure 4-5).
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Thus, the export of beef and veal offal in 2019-2023 increased by only 17%, from pork - decreased by 70%, and
from poultry meat — increased by 21%. In 2022, compared to 2021, the export of by-products of meat processing
complexes decreased by alltypes:beefand veal —by 24%, pork —by 82%, poultry meat — by 23.7%. In 2023, compared
to 2022, there is a tendency to increase the export of these types of meat processing products: beef and veal — by
28.2%, pork — by 2.3 times, poultry meat — by 56.8%. Poultry products continue to be supplied to Egypt and EU
countries.

The level of the crisis of competitiveness ofthe entities ofthe processing industry of Ukraine in the conditions ofthe
martial law of Ukraine (2022-2023) ranged from approximately 9.1% to 16.0%, while in 2021 it was 3.3%, and in 2020
— only 0.5%. The real share of the manufacturing industry in GDP in 2022 decreased by 29.1%, while in 2020 it was
19.4%, in 2021 it was 13.9%. At the same time, the fluctuations of the consumer price index for the products of the
processing industry had adynamic nature.
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Figure 5. BExports of meat processing products in Ukraine, %

Source: compiled by the authors according to data (State Statistics Service of Ukraine, 2018; 2019; Government portal,
2021)
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Thus, in 2020-2021, the prices forthe products ofthe processing industry increased by 2.4% and by 10%, respectively,
in previous years. In 2022, due to hostilities in the country, consumer prices for processed products rose 2.7 times. In
2023, dueto the shortage of Ukrainian agricultural raw materials, the greater part of which was supplied fromthe regions
of the Steppe zone of Ukraine, the price trend for processed products increased by 6% from the level of 2022 (Figure 6).

The financial component of the level of competitiveness, which ensures the performance of the production and
technological cycle in meat-processing sub-complexes united with agricultural enterprises (agroholdings), is formed
at the local level and depends on the competitive environment in the domestic market of Ukraine (Figure 7).
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Figure 6. The level of the crisis of competitiveness of the processing industry of Ukraine for 2021-2023, %
Source: built by the authors from the data (State Statistics Service of Ukraine, 2018; 2019; Government portal,
2021)
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Figure 7. Financial process of the production and technological cycle in meat-processing sub-complexes united
with agricultural enterprises (agroholdings) for 2019-2023, %
(on average for theregion of Ukraine without taking into account the occupied territories)

Source: compiled by the authors according to data (State Statistics Service of Ukraine, 2018; 2019; Government portal,
2021)

Atthe same time, neutralization of the competitiveness crisis in Ukrainian meat-processing agroholdings is taking
place with the participation of private foreign investments. This makes it possibleto ensurea low level of risk, quick
payback of costs in the production-technological cycle and costs for the sale of products for Ukrainian and foreign
consumers (Figure 8-9).
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Figure 8. The volume of private foreign investments in meat-processing agroholdings
of Ukraine for 2019-2023, billion USA

Source: compiled by the authors according to data (State Statistics Service of Ukraine, 2018; 2019; Government portal,

2021)
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Figure 9. The volume of sales of products by meat-processing agroholdings on the Ukrainian and foreign
markets for 2019-2023, million USD (with the support of private foreign investors)

Source: compiled by the authors according to data (State Statistics Service of Ukraine, 2018; 2019; Government
portal, 2021)

In order to neutralize the crisis in the competitiveness of meat-processing agricultural holdings in the integrated
systemof economic relations with agricultural enterprises thatare part of their structure, it is necessary to adhere to
the optimal guidelines of the production and technological cycle and take into accountthe level of financial support
from both private investors and the state under preferential lending.
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Discussion

The systemof economic relations between agricultural enterprises and subjects of the processing industry allows
forming their competitiveness as joint enterprises (agricultural holdings) in the agricultural market. At the same time,
they can create risks in the production and technological cycle, which, with the help of regulatory insurance tools,
neutralize the emergence of a competitiveness crisis. For a more in-depth interval assessment of minimization of the
crisis of competitiveness of the combined enterprises (agroholdings) of the processing industry, dens ity curves of the
distribution of the probability of accidental losses are constructed; the risk zone is determined.

The intersection of the function f(x1) and the value of the crisis of competitiveness in the case of a negative
consequence (x1) (intersection 1) — characterizes the most likely losses in the production-technological and financial
cycle and risk neutralization with the expected competitiveness of the combined enterprises (agroholdings) of the
processing industry on the agricultural market. The intersection of the function f(xadd) and the value of the loss in the
event of a negative consequence (Xadd) (intersection 2) — corresponds to the permissible crisis point of the
competitiveness of the combined enterprises (agroholdings) of the processing industry on the agricultural market, at
which the losses will be equal to the sum of the loss of production, technological and financial resources (point is the
upper limit (zone) of a permissible crisis of competitiveness) (Yastremskyi, 1992).

The probability of a crisis in the competitiveness of the combined enterprises (agroholdings) of the processing
industry on the agricultural market f(xada) is determined by the dependence (12), (Yastremskyi, 1992)

Xadd
f(Xadd) = [ f(x)dx, (12)
0

The zone of admissible crisis of competitiveness is the zone within which the activity of the combined enterprises
(agroholdings) of the processing industry on theagriculturalmarket does not exceed the value ofthe loss of production,
technological and financial resources. The intersection of the function f (xi, ) and the size of the loss of resources in

the production and technological cycle is the same in the event of a negative consequence ( Xy ), (intersection 3) —
characterizes the degree of the permissible crisis level of competitiveness of the combined enterprises (agroholdings)
of the processing industry on the agricultural market (i.e., the risk of financial losses, which is equal to the estimated
amount of income when the competitiveness crisis is neutralized) (Yastremskyi, 1992).
The probability of the critical limit of the crisis level of competitiveness f (xyy ) is determined by dependence (13):
Xkr
For) = JF(dx (13)
Xadd
The intersection of the function f (Xgjg) and the value of the loss of resources in the production and technological
cycle in the event of a negative consequence ( Xgjs ), (intersection 4) — characterizes the catastrophic-crisis level of

competitiveness (i.e., the risk of financial losses equal to the aggregate amount of resources of the combined
enterprises (agroholdings) of the processing industry).
The probability of a catastrophic-critical level of competitiveness f(Xgjs)is determined using the integral

(formula (14)) (Yastremskyi, 1992)

Xdis
f(xdis) = [ f(x)dx, (14)
Xkr
According to the multi-level diagnosis of the crisis of the competitiveness of meat-processing agroholdings in the
integral systemof economic relations with agricultural enterprises, the authors of the study identified meat-processing
agroholdings and determined multi-vector changes by types of production and technological cycle (Davydov, 2017).
A multi-level diagnosis of the competitiveness crisis was carried out at 15 meat-processing agricultural holdings
located in 15 regions of Ukraine. To form a structural-parametric configuration by types of production-technological
cycle, 7 meat-processing agricultural holdings were selected, which during 2021-2023 implemented technological
changes in production activities with subsequent marketing of products on the Ukrainian and foreign markets.
Poly-vector changes in the competitiveness crisis of meat-processing agricultural holdings (1gc ), which is

determined by the integral indicator of ensuring the production and technological cycle in the time interval of 2021 -
2023, is presented in Figure 10. The integral indicator includes capitalized profit, state preferential lending, but without
financial support private investors.
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Figure 10. Poly-vector changes in the level of the crisis of competitiveness of meat-processing agroholdings
according to the integral indicator of ensuring the production and technological cycle in the time interval 2021-2023
(without taking into account the amount of financial support of private investors and taking into account
capitalized profit and state preferential lending)
Source: calculated by the authors

Thus, 7 meat-processing agricultural holdings in the regional space of the system of economic relations with
agricultural enterprises have an average and high crisis level of competitiveness, since the value of the indicator is less
than zero (1., <0).This trend persists during the time period of 2021-2023. This indicates that the combined subjects

of the meat processing industry do not have enough own and engaged resources to optimize the production and
technological cycle, which requires innovation and changes in technological capabilities with the aim of constant
increasing its positions on the Ukrainian and foreign markets. They require private investment and additional insurance
regulators from the state.

As a rule, production and market risks affect the production of agricultural and processing products in different
ways and, accordingly, their negative impact in some areas is compensated by positive in others. In order to minimize
production risks, obtain stable financial results and competitive advantages, both agricultural enterprises and
enterprises of the processing industry determine the criteria of specialization when implementing outsourcing, while
maintaining existing methods and production volumes (Vereshchaha et al., 2019). Instead, the diversification of
production and technological cycles has both economic and social benefits — it provides more employment, the
realization of a wider spectrum of social and material needs of producers of the agro-industrial sector.

A number of characteristic features of ensuring the competitiveness of the processing industry, such as a long
period of capital turnover and a high risk of dependence of production cycles on the supply of raw products of
agricultural enterprises, determine the need for additional resources. The dynamic development potential of the
processing industry requires an increase in the amount of cash and commodity resources every year, but its risks are
not covered by loan resources, so insurance is almost the only alternative source of compensation for the loss of raw
materials when the supply chains of material resources are broken and competitiveness risks are minimized. Increasing
the effectiveness of the protection of the integral system of economic relations is in the interests of both agricultural
producers and enterprises of the processing industry for the development of the risk management mechanism.

Insurance, like other risk transfer tools, relies on risk aversion. Meat-processing agricultural holdings, integrated
into economic relations with agricultural enterprises, exhibit a negative attitude towards potential economic
fluctuations. They are willing to compromise to mitigate significant fluctuations that could impact competitiveness.
This is reflected in the principle of useful expectations, where decision-making agroholdings assess the usefulness of
accidental consequences monetarily, ranking alternatives on asingle scale of preferences. The criterion is the expected
value of utility, which is determined as follows (Vereshchaha et al., 2019):

Eu(ay) =X Pj xu(xij), (15)
where, EU - expected utility; aj — i-th alternative; Xij —the result of the j-th result on the i-th alternative; pj —
the probability of the j-th result.
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By inverting the utility function, the value is determined — the guaranteed equivalent (\Vereshchaha et al., 2019):
cu=u—1y], (16)
The value of the utility function for individual consequences X1 and xo is marked by points A and B . The

point D characterizes the usefulness ofthe expected value for both consequences, i.e.: U(E(X)) =u(p,X, + P,X,)
. The points ontheline  AB are a combination of theform: axu(x,)+ (1—a)xu(X,)  where 0 <a<1.Atthe
point C this combination has the form p1 x u(Xq) + p2 xu(x2), ie. the expected utility for both consequences

(EU) (Vereshchaha et al., 2019).

From the integral distribution function of random damage by differentiation by a variable value the function of its
density, which allows to easily calculating the probability of occurrence of a value of damage is determined. To select
the projected parameters of competitiveness of the meat-processing agricultural holdings, we assume that the variable
is the years of research of insurance indicators and — the indicators themselves. Empirical dependences of variables
that provide an approximation of actuarial calculations are presented in Table 2.

Thus, meat-processing agricultural holdings in the integrated system of economic relations with agricultural
enterprises provides financial protection against risky consequences that lead to the los s of resources in the production
and technological cycle and which has a probabilistic variable, which is determined and reimbursed after the
occurrence of the insured event.

After the analysis and unification of risks in the competitive environment of the investigated 5 meat processing
agricultural holdings, anti-crisis scenarios of their cross-industry interaction with agricultural enterprises were
determined according to the indicators that best describe the parametric data of the level of competitiveness for the
period 2024-2028 (Figure 11).
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Figure 11. Anti-crisis scenarios of cross-industry interaction of meat-processing agroholdings in a holistic
systemof economic relations with agricultural enterprises to neutralize crisis-factors of the competitiveness for
2024-2028

Source: compiled by the authors

Thus, the competitiveness of the processing industry depends on the effect of multifactorial risks of various
modifications. The conditionality of their influence makes it possible to establish parametric limits for neutralizing
the risks of production activities of agricultural enterprises in the future. The level of competitiveness of meat-
processing agricultural holdings directly depends on their dynamic development, which is influenced by indices of
agricultural raw materials, price indices for by-products and processed products, preferential credit rates, the volume
of cash flows from private investments and state financial assistance, and the level of insurance payments. Protection
againstrisks arising at the local level must be carried outaccording to the matrix of the indicative assessment of the
production and technological cycle, which captures anti-crisis scenarios of inter-branch relations between the united
enterprises of the processing industry according to clearly defined rules.
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Table 2. Empirical dependences ofvariable indicators of insurance of the production and technological cycle of
meat-processing agricultural holdings in approximation of actuarial calculations
Indicators Calculation algorithm Sum of squares of  Direction of the curve
deviations
Forecasting the optimal parameters of insurance payments for meat-processing agricultural holdings in the
integrated systemof economic relations with agricultural enterprises

Insurance payments, thousand y=3797,6-342,091x 18882.804 falls
usb y — 856920272655 24784.264 falls
Average payment for 1 contract, y=-— 142,483x+2086,454 12269.262 falls
thousand USD y = @7/6614-0,1728x 14061.873 falls
Average payment per 1 kg of y= @2:11873-0,29717x 60.16 falls
products, USD Y =6,0127 —0,5762x 48.79 falls
Average payment for 1 insurance y =— 23,362x+279,247 107725.51 falls
company, thousand USD y= 5858070239884 14163.064 falls

Forecasting the optimal parameters of suminsured for meat-processing agricultural holdings in the integrated
systemof economic relations with agricultural enterprises

Total suminsured, thousand USD y = 270,811 99,)((548 66742.14 growth
y = @5:4627-0,006612x 74888.47 falls
Average sum insured for 1 y=96,5426+51,1721-Inx 21553.16 growth
contract, thousand USD y =87, 773444 . 040512 23999.27 growth
y = 227,67 166X,74 19273.25 growth
y = 6481+0,07090x 27389.20 growth
Average sum insured per 1 kg of y=422,666-14,206- X 70464.51 falls
products, USD y= (26/033933-0,041033x 73110.38 falls
Average sum insured for 1 B 13,563 1198.46 growth
. L y=24,697 ————
insurance company, billion USD X
y =16,987 +2,47444-In x 1377.20 growth
y= @2:845133+0,012848 1347.25 growth

Forecasting the optimal parameters of insurance premium for meat-processing agricultural holdings in the
integrated systemof economic relations with agricultural enterprises

Insurance premiums, billion USD  y =— 0,3304x+9,44 124.11 falls
y= @21068-0,033527x 147.34 falls
Average premium per 1 contract, y=-—0,34112+3,7236-Inx 73.37 growth
thousand USD y = 3,1433023- x0:290529 4250 growth
y= @1:29167+0,053151x 37.29 growth
Average premium per 1 kg of y=—0,6488x+13,9287 240.99 falls
products, USD y = g?0043-0,063986x 249.77 falls
Average premium per 1 insurance B 322,816 13623.015 growth
company, billion USD y=739,305- X
y =614,543+ 20,001 Inx 14325.777 growth
y = 6:396267-0,013958x 14948. 937 falls

Source: compiled by the authors
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4. Conclusion and Recommendations

Thus, anti-crisis scenarios of inter-sectoral interaction of agricultural market participants, which minimize the
impact of production risks of agricultural enterprises, change indicators of the production and technological cycle
and neutralize thecrisis level of competitiveness of meat-processing agricultural holdings, are an important impetus
for the formation of a strategic model for anti-crisis support of economic processes in the agro-food sector of the
state economy.

It is onthe basis of the basic criteria of risk neutralization and insurance, as well as the development of
parameters of competitive advantages in the agricultural market, that marketing communication concepts can be
developed, which allow the introduction of the export brand portfolio of processed products, with the maximum
approximation of the standards of competitiveness of the processing industry to the absolute level. At the same time,
only the modernization of the material, production,technological, fund-forming and financial subsystems ofthe
competitiveness of the processing industry will ensure the high positions of the united subjects in the product
market, and anti-crisis scenarios of inter-branch interaction will allow to reproduce the innovative development of
the competitiveness of the united subjects ofthe processing industry in post-war period and reconstruct their system
of economic relations with agricultural enterprises.

The restoration of lost competitive positions will draw the attention of private investors to changes in the fund-
forming subsystem of the production and technological cycle and will ensure an increase in the share of investment
resources in export-oriented processing products. That is, integrated anti-crisis scenarios of inter-sectoral interaction
of agricultural market participants in an integrated economic system should be based on all components of the
communication complex, which are interconnected by such elements as price, quality, cost, competitive potential,
competitiveness of communication relations, competitiveness of the branding management systemin the agricultural
market.
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