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» Abstract. In a market economy, the optimal supply of food to the population depends entirely on the development
of the food market. To establish indicators of rational consumption, it is important to determine the capacity and
saturation of the food market. The purpose of this study was to highlight the current proportions of supply and
demand in the Ukrainian food market, establish the correspondence of the capacity and saturation of the food
market to rational consumption parameters. The study used dialectical method of cognition of market processes
and a systematic approach, analytical generalizations, statistical comparison, constructive-calculation, tabular,
and abstract-logical method. The food market is recognized as aggregative, as it includes several interconnected
markets for crop production, livestock production, and industrial processing. The study investigated the specific
features of the formation of demand for food with low purchasing power of the population. The market capacity
was established - standard with minimum and rational consumption standards and real. The latter was almost 30%
lower than the calculated one based on rational norms, which indicates additional opportunities to replenish the
income of the agricultural sector. It was found that even with an increase in effective demand of the population, the
improvement in consumption is levelled due to rising food prices. A prominent level of self-sufficiency of the country
in food products (excluding fish and fish products) was established, and a considerable saturation of the market with
essential products — potatoes, vegetables, eggs, butter, and bread. The study results should be used in the formation of
a target program for the development of the food market for a long-term period aimed primarily at rational provision
of food products to the population of Ukraine

» Keywords: foods; commodity supply; effective demand; sufficiency of consumption; expenses; needs of the
population

» Introduction

The socioeconomic development of the state pre-
scribes the direction of food systems toward fully
providing the population with food. In recent years,
researchers have investigated and examined the
development of the Ukrainian and world food mar-
ket, pricing, insurance, agricultural development
based on greening and resource conservation, pro-
duction on an innovative basis, made a forecast of
market conditions considering the requirements

of the World Trade Organization, etc. Thus, it was
found that the Ukrainian food market cannot yet
be recognized as optimal in terms of functioning,
structure, and content. Over a prolonged time, it has
been caused, on the one hand, by the low purchas-
ing power of the population, and therefore by the
non-compliance of the level of consumption of food
products with the established rational norms, as well
as weak economic positions on the world market.

> Suggested Citation: Salo, 1., Popova, O., & Kotsiubynska, L. (2023). Capacity and saturation of the food market in Ukraine.

Ekonomika APK, 30(1), 10-19.
*Corresponding author



T. Lozova (2019) investigates the current trends
in the development of the market for fruit and berry
products in Ukraine and defines the boundaries of
the market, its main subjects, competitive advantag-
es, and issues of supply chain development. Lozova
proposed the following key points: the creation of
sales or processing cooperatives, the construction of
warehouses, the creation of wholesale markets, the
establishment of communication between manu-
facturers and wholesalers, and providing them with
a set of marketing services. Furthermore, O. Nikishy-
na (2019) described the significant role of connec-
tions and interactions between link entities in form-
ing the structure of an effective supply chain.

N.V. Roznina et al. (2022) determined that the in-
strument of economic growth of the country is pri-
vate consumption. On the other hand, there is the
underdevelopment and low profitability of many
branches of crop production and animal husband-
ry, the lack of sufficient areas of industrial planta-
tions, livestock, the formation of the supply of cer-
tain types of food products mainly by households,
its non-compliance with product quality standards,
resale through numerous intermediaries, ineffi-
cient market infrastructure covered in the study by
S. Cheremisina (2022). The article by A. Pedorchen-
ko (2022) examines the impact of a full-scale russian
invasion in February 2022 on the territory of Ukraine
regarding the production, and export of agricultural
products, ways of supplying grain and oil crops and
products, their processing of Ukrainian origin to
world markets. The purpose of the study by K. Shat-
nenko (2017) and C. Béné et al. (2021) was to figure
out the consequences of the decline of industrial
production in post-Soviet and developed countries
using evidence from Ukraine.

Considering the globalization of the world econ-
omy, substantial changes in climatic conditions,
and their impact on the volume of production and
sale of agricultural products, the main economic pa-
rameters of the food market in the country require
additional, more profound investigation, precisely
from the standpoint of ensuring the rationality of
consumption and adaptation to modern economic
conditions, which was researched and covered by
the authors of the present paper.

Scientific originality. The capacity and saturation
of the food market are determined from the stand-
point of the need for rational provision of food needs
of the population, increasing the purchasing power
of the population, and further market development,
considering the economic realities of the time.

The purpose of this study was to establish the
main economic parameters of the food market from
the standpoint of providing the population with
food products that undergo the stages of commod-
ity-money relations, including normative, real ca-
pacity, and saturation indicators.

» Literature review

O. Shpychak et al. (2017) investigated the issues of
the formation, functioning, and development of the
food market, its infrastructure, its capacity, pricing

Salo et al. @

issues, the effectiveness of agricultural product sales
channels, and the purchasing power of the popula-
tion from the very beginning of a market economy
in Ukraine. Their research served as a basis for solv-
ing the problems of the development of the agrar-
ian industry and the functioning of the market for
agricultural products. Given the change in social
relations, forms of ownership, the structure of com-
modity producers, the state system, Ukraine’s entry
into the international economic level, and the emer-
gence of the latest information sources, they are still
quite relevant and necessary. At the same time, the
scientific developments of L. Khudolii (1998) are no
less important. She paid special attention to the for-
mation and functioning of the main market of crop
production — grain. Khudolii thoroughly covered its
composition, and structure, and characterized the
state of the market situation and methodological as-
pects of its forecasting and development.

The areas of development of the food market
have somewhat changed - apart from increasing the
requirements for the formation of supply and trade
in products, a need occurred to improve foreign
trade relations and enter the world market (Casas-
Rosal et al., 2023). Therefore, there was a need for
additional and more in-depth scientific investiga-
tion of theoretical, methodological, and practical as-
pects concerning the provision of rational standards
of consumption of high-quality foods at affordable
prices, the ratio of supply and demand by their types,
the efficiency of production and sale by various types
of agricultural enterprises, activities of households,
pricing, insurance, improvement of market infra-
structure and marketing activities, forecasting, pros-
pects for the development and financing of agricul-
ture, increasing export potential, effective national
support for market development, etc. Considering
this, the studies of S. Ostapenko (2021), O. Senyshyn
and N. Dzyubenko (2013) are important and timely.
The authors cover the theoretical aspects of the food
market from the standpoint of the classical market
economy as a component of the socioeconomic sys-
tem of society and the protectionism of domestic
market operators. Yu. Biliavska et al. (2023) and 1.
Kyrylenko et al. (2018) covered the specific features
of the development of the Ukrainian food market by
types of agricultural products and the place of
Ukraine in the formation of the world supply of food
products, the issue of competition between
countries, and export-import transactions. O. Baza-
luk (2020) thoroughly investigated the development
of the organic food market in Ukraine and the world.
O. Darmograi (2015), and S. Seheda et al. (2019) in-
vestigated the strategic development vectors of the
regional agri-food market, its structure, regulation,
and factors shaping the market conditions. In addi-
tion, in earlier studies, the author of the present pa-
per substantiated and developed a market develop-
ment strategy aimed at optimal provision of internal
needs, import substitution, and expansion of export
potential, the main trends of operation and specific
features of the development of aggregative markets
were determined based on the system of indicators

Ekonomika APK. 2023. Vol. 30, No. 1
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of food supply, which allowed estimating the com-
petitiveness of Ukrainian products and substantiat-
ing market forecast (Salo et al., 2022).

K. Ryabchenko (2018) investigated the world
practices in the development of the food market and
providing for the population, specifically in the EU
countries, and also directs the research to improve
the mechanism of market regulation, which contains
the relevant stages of the implementation of nation-
al policy. N. Pohuda (2023) and I. Fedulo-va (2015)
focused on the investigation of influencing factors
and their interaction with the food market, namely
price policy, market conditions, market infra-
structure, demand and supply of food products, insti-
tutional support, and budget restrictions of consum-
ers, aswell as factors of cyclical and economic growth.

Summarizing the research of scientists, in the fu-
ture, to expand the general supply of the food market
and fully meet the needs of the population for quali-
ty food products, according to rational consumption
norms, expand export supplies, and reorient the sta-
tus of the country from a supplier of raw materials to
a supplier of finished products, the expansion of the
Ukrainian industrial sector is of particular impor-
tance production of agricultural products.

»Materials and methods

During the study, the authors were guided by mod-
ern economic theory, methodological approaches
to the study of the capacity and saturation of food
markets, as well as separate normative indicators for
the production and sale of food products. The study
used the dialectical method of understanding mar-
ket processes and a systematic approach (to inves-
tigate the issues that arise in the production, forma-
tion of the product offer, and sale of food products);
analytical generalizations, statistical comparison,
the constructive calculation (to generalize, analyse,
and evaluate market conditions), tabular (to illus-
trate research results), abstract-logical method (for
conclusions).

The conducted research is based on method-
ological approaches to determine the capacity of
the food market, which is formed under the solven-
cy of the population, the state of development of the
agrarian sector, and the development of the foreign
economic activity. The normative (potential) capac-
ity of the internal food market is determined under
the conditions of consumption of food products
at the level of rational or minimum consumption
norms. The total (real) capacity of the internal food
market depends on the real volumes of consump-
tion and the prices of the consumed products. As a
result, the capacity is established proceeding from
the real solvent demand of the population, exclud-
ing the amount of food that is outside commodi-
ty-money relations.

Having determined the quantitative indicator of
market capacity, it is necessary to calculate its sat-
uration with foods. The market saturation indicator
is defined as a percentage of the share of market ca-
pacity and population needs for food.
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The food needs of the population are estab-
lished based on their rational consumption norms
per capita.

The step-by-step algorithm for determining the
capacity of the food market according to the current
methodology can be described as follows (O. Shpy-
chak et al. (2017).

1. The normative capacity of the internal food
market is defined as the sum of the products of the
norm of consumption by the population of a certain
type of food and their average consumer price.

FMC=X¢_ (Rc,xCP )xH, o)
where FMC is the food market capacity, UAH; Rc, -
rate of consumption of the n* type of product per
capita, kg; CP, — consumer price of the n™ type of
product, UAH; H is the average annual number of
permanent populations, people; nis the type of food
products that form the market capacity; cis the num-
ber of types of products that form the market capacity.

2. The aggregate (real) capacity of internal food
consumption (commodity and natural part) is de-
termined at market retail prices according to the fol-
lowing formula:

ACC=X¢ CxP, )
where C is the number of i products consumed per
year (pcs.); Pis the price of the i product, which is
an aggregate value (UAH); i is the type of product
consumed by the population; a is the number of
types of products consumed by the population.

3. The volume (capacity) of internal consump-
tion of food, which is outside commodity-monetary
relations, is determined according to the following
formula:

CC =Y C=xSCxP, 3)
where SC, is the share of consumed i type of food
that has passed commodity-money relations.

4. The capacity based on the real paying demand
of the population is determined according to the
formula:

Mgz=TCn-CC,, 4)
where M, is the capacity of the internal consumer
market of the i type of agricultural products, t; Cn,is
the total capacity of internal consumption of the ith
type of products in natural measurement, t; CCi,, is
the consumption capacity of the ith type of produc-
tion that has passed commodity-money relations, t.

» Results and Discussion

The capacity of the food market can be character-
ized in detail using the balance sheets of individu-
al food products. Notably, the set of food products
in the table was approved by the Resolution of the
Cabinet of Ministers of Ukraine “On approval of sets
of food products, sets of non-food products and sets
of services for the main social and demographic
groups of the population” No. 780 dated October 11,
2016 (2016) (Table 1).



Salo et al. @

Table 1. Balances of individual food products in Ukraine in 2020, thous. t

2020
@
o w 2 2 =
) = v £ = » | g 2] Q o 2
5 @ - O <} - (<] = =
Balance sheet items = _‘E 2 I § 5 S| 8 %‘ ] % = &85 = 3
< = 2 &8 |8 Y8 »FT 36 S ¥E B §8
2 28 g SEgESg H s &L g &
= E 2 g s 2 = g S & @ &
= 8 =
General offer 21163 3455 10 440 2708 9 955 938 7794 986 542
Production 20838 2305 10 148 2478 9264 934 7549 982 118
Import 325 1150 292 230 691 245 4 424
Total demand 20812 3310 10 003 2723 9784 939 7783 1386 537
Internal demand 20 808 3038 9706 2250 9344 747 542 1216 522
Spent on feed (egg
. . 5840 681 1512 904 74 - 55 -
incubation)
S t lanti
pen onp anting 5611 ) 110 ) ) ) i )
(sowing)
Losses (expenses for
3764 230 1238 10 3 30 - 5
non-food purposes)
Export 4 272 297 473 440 192 7241 170 15
Year-end stock
351 145 437 -15 171 -1 11 -400 5
change
Consumption fund 5593 2357 6 846 2244 8430 670 512 1161 517
Consumption level. 16.1(278
. 134.0 56.5 164.0 53.8 201.9 12.3 27.8 12.4
kg per capita pcs.)
Rational
consumption rates 124 90 161 80 380 290 pcs. 13 38 20
kg per year
Deviation of real
consumption from 10.0 -33.5 3.0 -26.2 -178.1 -12.0 -0.7 -10.2 -7.6
the rational norm. kg

Source: calculated by the author based on data from the State Statistics Service of Ukraine (Resolution of the

Cabinet..., 2016)

According to these balance indicators, a prom-
inent level of self-sufficiency is observed for almost
all types of foods, i.e., the share of imported sup-
plies, compared to domestic production, is insignif-
icant or significantly lower. However, almost 80% of
the population consumes fish and fish products of
imported origin. Almost all oil produced in Ukraine
is exported — 96% (7,241 thous. t). That is its im-
port of 245 thous. t almost equalled the volume of
Ukrainian production remaining for own consump-
tion — 308 thous. t. Fruit and vegetable products
are exported mainly at the expense of processing
industries. To a certain extent, this indicates a lack
of technical equipment of Ukrainian producers for
conducting foreign trade in these fresh products and
a more profitable sale of value-added goods.

Special attention should be paid to setting in-
dicators of food consumption. In 2020, bread and
bread products, potatoes, vegetables, melons, but-
ter, and eggs are close to rational consumption
standards, i.e., this suggests sufficiency. Critical
indicators should be considered indicators for the
consumption of milk and dairy products - this is

59% of the established minimum standards and 53%
of the rational ones, with an increase of only 1.5%
in 2020 compared to 2000. Poultry meat is cheaper
than pork and beef, and it is the reason the positive
dynamics of the consumption of meat and meat
products are observed. The best situation is ob-
served in the egg market. Their consumption in 2020
was 278 pcs. or 96% of the norm, which is 2.2% more
than in 1990. Thus, among the principal factors that
led to the expansion of the product offer of poultry
products, the increase in investment support for this
type of activity, the volume of industrial Ukrainian
production of agricultural enterprises, their use of
new breeds of poultry, as well as their effective mar-
keting policy should be included.

Ensuring the needs of the population with food
products largely depends on its material well-being.
The principal issue in expanding the volume and
cost of food market capacity is the low purchasing
power of the population. Indicators of the suffi-
ciency of consumption are in low positions relative
to norms for such food products as meat, milk,
fruits, berries, and fish; therewith, there is also a
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substantial differentiation in the nutrition of the
population, depending on the size of average per
capita total incomes. The analysis indicates that in

2021, the difference in food costs between popula-
tion groups with the lowest and highest levels of in-
come is substantial — 4.43 times (Table 2).

Table 2. The level of public spending on food in 2021, UAH per capita per month

Decile (10%) groups of households by the level
Indicator of average per capita total income Ratio of higher
First (lowest) decile Tenth (highest) decile and lower deciles (4.43)
(5991.88) (26 539.20)
Bread and bread products 319.0 474.2 1.49
Meat and meat products 357.0 813.4 2.28
Fish and fish products 76.2 201.9 2.65
Milk and dairy products 192.8 417.5 2.17
Eggs 55.8 76.5 1.37
QOil 158.4 241.5 1.52
Fruits 86.9 264.8 3.05
Vegetables and melons 155.3 296.9 1.91
Potatoes 75.5 72.0 0.95
Sugar and confectionery
120.1 255.6 2.13
products
Other foods 46.9 65.3 1.39
Soft drinks 73.6 199.1 2.71
Eating out 19.0 190.4 10.01
Total food costs 1736.4 3569.2 2.06

Source: calculated by the author based on data from the State Statistics Service of Ukraine (Resolution of the

Cabinet..., 2016)

The population with the lowest level of total
income consumes 2.2-2.7 times less meat and
meat products, fish and fish products, milk and
dairy products, and fruits per month compared to
the highest level of income. This indicates a high-
er level of consumption of energy-expensive food
products in high-income groups. To determine
the qualitative structure of demand, the energy

value of food consumption by the population
was estimated (Table 3). Thus, in 2020, the total
caloric content of the diet almost corresponded
to the rational norm (2,928 kcal), was 2,674 kcal.
However, the main consumption is made up of
plant-based products (70%). In terms of calories,
their actual consumption is 5% higher than the
standard one.

Table 3. Energy value of food consumption by the population of Ukraine, kcal per capita per year

Rational Years 2020
Indicator consumption in % to
1990 2010 2016 2017 2018 2019 2020
rate, kcal 1990
Plant and animal-
2928 3597 2933 2742 2707 2706 2691 2674 74.3
based products, kcal
Plant-based products,
Keal 1786 2572 2124 1952 1926 1919 1891 1872 72.8
ca
Animal-based
1142 1025 809 790 781 787 800 802 78.2
products, kcal
Share of food in total
. - 32.8 53 49.8 47.9 47.7 46.6 48.1 146.6
expenditures, %
Indicator of
purchasing power
of 1% of budget
. - 109.7 55.3 55.1 56.5 56.7 57.7 55.6 50.7
expenditures, kcal
based on 1% of
expenditures
Deviation from 1990,
i - - 2.0 2.0 1.9 1.9 1.9 2.0 -
times

Source: calculated by the author based on data from the State Statistics Service of Ukraine (Resolution of the

Cabinet..., 2016)
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For a more reliable description of the devel-
opment of the food market, the cost of the total
capacity of domestic demand is established, i.e.,
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the cost expression of the part of food products
that has reached the consumer in the form of

goods (Table 4).

Table 4. Capacity of the internal food market in 2021, billion UAH

= &) 44 o
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rE £ z £% | 25 Z £ -
) 5 3 g _ g TE | Egg | SEx 2
g g 3 g% 5 e | 985 | gEg | =%
® > o & e <
= = = g = g5 2§ s = & g S S
= = g % g S - ® o 2 9 15) £ %5 -
=] = = © ° = & &
. TE | 3¢ 5 sE  22F  BEf | B
o 2 & g8 | 2 %3 E
g £ g 8 B £ - =
3 = a =
Bread
and bread 92.5 99.4 89.8 90.3 -9.6 1.4 88.5
products
Meat and
245.1 377.1 288.5 76.5 -88.6 10.8 257.5
meat products
Fish and fish
41.8 69.6 58.5 84.0 -11.1 2.8 56.8
products
Milk and dairy
1002.2 1116.8 663.0 59.4 -453.8 13.9 570.9
products
Eggs 27.7 34.8 274 78.6 -7.4 30.2 19.1
Oil 19.5 31.6 37.9 120.0 6.3 3.5 36.6
Fruits 51.6 68.4 35.5 52.0 -32.8 11.4 31.5
Vegetables
39.7 60.9 38.6 63.4 -22.3 41.8 22.5
and melons
Potatoes 41.9 54.1 30.4 56.1 -23.7 57.2 13.0
Sugar and
confectionery 34.6 41.1 29.8 72.6 -11.2 17.8 24.5
products
Total basic
1596.6 1953.8 1,299.4 66.5 -654.4 X 1120.9
food products
Other food
items, soft
. 175.6 2149 142.9 X X X 142.9
drinks, out-of-
home meals
Total 1772.2 2168.7 1442.3 X X X 1263.8

Source: calculated by the author based on data from the State Statistics Service of Ukraine (Resolution of the

Cabinet..., 2016; Prokopenko, 2022)

It was determined that the most consumed
products were those outside of commodity-mone-
tary relations - potatoes, vegetables, and eggs, and
the least consumed - bread and bread products,
fish and fish products, oil, and sugar. The capacity
of the internal food market is UAH 1,263.8 billion,
which is UAH 904.9 billion less than the standard
capacity established based on rational norms (the
cost share of the food basket is considered). No-
tably, this difference in cost can be attributed to

losses in the budget of the agricultural sector of the
country. Apart from capacity, an essential indicator
of the assessment of the internal food market is its
saturation. Saturation in this case should be inter-
preted as the real level of satisfaction of consum-
ers’ needs with food products through purchases
on the market.

In Ukraine in 2021, the highest level of satura-
tion occurred in the markets of oil, bread, and fish
within 84.0-120.0% (Fig. 1).
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Figure 1. Population needs and food market saturation in 2021
Source: calculated by the author based on data from the State Statistics Service of Ukraine (Resolution of the

Cabinet..., 2016; Prokopenko, 2022)

The lowest saturation rate of fruit and vegetable,
potato, and milk markets is within 52.0-59.4%. Their
supply is insufficient to meet the needs of the popula-
tion. The level of production by households is 79.2%,
97.7%, and 68.3% (1,770.9 thous. t, 20,861.7, and
5,961.4 thous. t), respectively. In the absence of an
organized supply of high-quality and affordable food
products from agricultural enterprises to the inter-
nal market, the population independently produces
them for domestic needs and partially sells them to
friends orlocal markets. Chaotic production and sales
cannot ensure uniform and sufficient consumption.

Notably, the food supply problems of any coun-
try can be considered both at the global macro- and
micro-level, including at the regional level for a tru-
er description of the economic situation, which is
also discussed in the studies of foreign researchers
(Hinrichs, 2013; Ge et al., 2017; Béné et al., 2021).
Therewith, food security is assessed by the main
components, namely energy supply, weather condi-
tions, rationality, and quality of consumption (Geb-
hardt & Thomas, 2002; Sage, 2013; Krolchik & La-
tawiec, 2015). In their research, the authors focused
mainly on macro-level indicators for the country
and quantitative and qualitative indicators of food
consumption, which allowed figuring out the main
indicators of capacity and saturation, consider-
ing the solvent demand of the population, which
comprehensively characterize the food market.

For a detailed investigation and assessment of
the internal food market, referring to the methodical
approaches of L. Khudolii (1998), it was recognized
as aggregative (unifying, connecting). The authors
of the present study believe that it comprises sepa-
rate markets according to their types, characterized
by a set of economic relationships in the system of
“production-sale-consumption” of food products
at the country level. First of all, the food market is
divided into the markets of raw materials of crop
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production and animal husbandry, then into prod-
ucts of their food and technical processing. Next,
for a more realistic definition of consumption, ca-
pacity, and saturation indicators, the food market
is divided into submarkets of the following hierar-
chical levels — fresh, frozen, dried, canned products,
etc. J.K. Casas-Rosal (2023), H. Wasserbacher, and
M. Spindler (2022) also paid attention to the issue of
segmentation of the food market based on consum-
er preferences using multi-criteria approaches and
its analysis and forecasting.

T. Lozova (2019) and O. Nikishina (2019) have
analogous studies of food markets, but they are con-
ducted mainly at the macro level and are focused on
the problems of supply chain management, invest-
ment, and innovation policy of nature use. Thus, the
researchers developed a theoretical and method-
ological approach to the interaction of the econom-
ic interests of the subjects of supply chains of com-
modity markets, methodological recommendations
for a comprehensive assessment of the dominant
investment-innovation policy of nature use of the
national economy based on sustainable develop-
ment with an emphasis on the sectoral, structural,
and investment dimension of diagnostics, organi-
zational economic mechanisms of effective supply
chain management of commodity markets. The is-
sues of risk assessment regarding a sustainable sup-
ply chain in the food industry were addressed by
H.LY. Tavakoli and A.S. Darestani (2023).

In the research of the authors of the article, the
market capacity is perceived as the total paying
demand of the population for particular types of
products during a certain time (mostly during the
year, marketing year) or potential demand for them,
which, corresponds to the statement of A. Timo-
nin, O.A. Nebylitsa (1997), M.S. Firouz et al. (2021).
The indicator was calculated as the product of the
production volume and the marketability level,



including the volume of imported products and
excluding export deliveries, which corresponds to
classical methods O. Shpychak et al. (2017).

In general, scientists, when investigating and
evaluating the food market, mainly use statisti-
cal indicators of the total supply and demand, the
Consumption fund (Kyrylenko et al, 2018;
Riabchenko, 2018). In contrast to these
developments, the authors of the study focused on
the formation of a product offer, emphasizing that
a considerable share of the population’s needs is
met through natural production. In this regard, it
should be noted that the total production of pota-
toes and fruit crops in Ukraine is concentrated at
almost 85-95% of households. Because of this, the
level of self-sufficiency is quite high, and the prod-
uct offer cannot be stable. After all, productivity de-
pends substantially on weather conditions, manual
labour prevails in the care of plantations, the sale of
products is still problematic due to the underdevel-
opment of their procurement system and distance
from markets, prices are formed depending on de-
mand and prices of competitors, products are com-
petitive on the market in terms of environmental
friendliness. According to the authors, for the effec-
tive operation of this category of farms, expanding
the market capacity, the development of service co-
operatives, especially in the sales sphere, with the
presence of individual processing shops, is still es-
sential (Jurabaevich & Mullabayev, 2020).

One of the important and promising ways of
expanding the capacity of the food market is to in-
crease the organic production of foods, as the de-
mand for them is growing substantially (Krolczyk &
Latawiec, 2015). The authors believe that among the
main issues of the development of organic produc-
tion in Ukraine, the following should be highlighted:
the imperfection of the regulatory framework, the
lack of appropriate material and technical support
for agricultural enterprises, the focus exclusively
on raw material production, the lack of an effective
and reliable distribution system, the proper policy
of supporting the organic sector, etc. M.S. Firouz
(2021), H.V. Nguyen et al. (2019), and A. Sharma
(2023) paid attention to relevant studies of market
demand for organic food products, the influence of
consumer factors on its development, issues of eco-
logical marketing of the food chain, the shelf life of
food products, their consumption safety and quality.

In addition, an important and urgent measure of
stateregulationis the development of the trade struc-
ture, specifically wholesale markets, production, and
service cooperatives. A.R. Abbas et al. (2022), S.N. Ju-
rabaevich, and B.B. Mullabayev (2020) paid attention
to the need for state funding of scientific research,
specifically regarding climate change, energy, trans-
port, industrial production, as well as areas and spe-
cific features of state regulation of the food market.

The authors of the present paper believe that the
objective features of the development of the food
market necessitate its infrastructural development
and legislative regulation of state financial support.
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The strategic tasks of support from the state should
be control of the volume of import deliveries, revi-
sion of the legal framework regarding financial sup-
port of agriculture and the targeted use of funds,
promotion of the creation of transparent sales chan-
nels and an optimal price situation for producers
and consumers, stimulation of the development of
crop insurance, as well as lending to enterprises.

»Conclusions

According to the set purpose, the authors of this
study established that, despite the prominent
level of self-sufficiency of Ukraine in certain food
products, the capacity of the market is narrowed,
and the level of consumption of most of them is
insufficient to meet the physiological needs of
the population. Studies of indicators of material
supportinpopulation groups showthatatalowlevel
of purchasing power, energetically expensive food
products are mostly consumed under conditions
of higher incomes. The determined indicators of
market saturation showed that due to insufficient
product supply, primarily fruit, potatoes, and
milk, the share of providing the population due
to natural products is growing substantially. This
additionally creates issues of uneven and sufficient
consumption of products by the urban and rural
populations of the country and does not contribute
to the development of market relations.

Among the set of organizational and economic
measures aimed at improving the food supply of
the population and expanding the market capacity,
given its disproportion, primary importance should
be given to the problems of selling food products,
increasing the level of the population’s solvency,
promoting a healthy lifestyle and an optimal
nutrition structure, as well as the formation of an
effective and a wide range of fresh plant and animal
products and their processing products, primarily by
Ukrainian producers. Therefore, soon, the strategic
development vectors of the food market should
be as follows: increasing the volume of production
of high-quality goods by agricultural enterprises,
improvement of relations between producers and
intermediaries should underlie the commercial
policy of enterprises and this policy should focus
on the main profits in the primary chain — direct
producers. Pricing on the Ukrainian market should
be aimed at ensuring the affordability of product
consumption, covering production costs, and
the possibility of expanding the supply, mutually
coordinated economic relations between farmers
and operators of industrial resource markets
should be aimed at providing enterprises with
material and technical resources (machinery, fuel,
pesticides, fertilizers, etc.) based on the principles
of equivalence, the use of innovative ecologically
safe technologies for growing products to obtain
maximum profits at minimum production costs.

To better meet the needs of the population
of Ukraine, the authors of this paper consider it
expedient to further focus attention on estimating
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the purchasing power of the population by region, »Acknowledgements
capacity, and saturation of regional food markets. None.

Furthermore, to make a forecast of these indicators

for the formation of a target program to develop »Conflict of Interest

the food market for the long term. None.
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» AHoOTAaLif. 3a PHHKOBOI €KOHOMIKM ONTHMajbHe 3a0e3Ne4eHHsI HaceJeHHsI IPOAYKTaMU Xap4yyBaHHS I[TKOM
3aJIe’KUTh BiJl PO3BUTKY IMPOJOBOJBYOTO PHUHKY. /Il BCTAHOBJIEHHSI NOKAa3HUKIB PalliOHAJBbHOCTI CHOKUBaHHA
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Ta HAaCHYEHOCTI PDUHKY NPOAYKTAaMHM XapyyBaHHs palliOHAJbHUM IIapaMeTpaM CIIOKUBAHHA. Y JOCJIIKEHHAX
BUKOPUCTOBYBAIHUCA: AiaIeKTUYHUM MeToJ Ii3HAHHS PUHKOBUX INpOLECiB Ta CUCTEMHUN MiAXil, aHaTITUYHHUX
y3arajgbHeHb, CTaTUCTUYHOIO IMOPiBHSAHHS, KOHCTPYKTHBHO-PO3PAaXyHKOBUH, TAO/IMYHUN, aOCTPAKTHO-JIOTiYHUN
MeTroq. IIpomoBOJIBYMI PUHOK BU3HAHO arperaTMBHUM, OCKIIBKH CKJIAAETbCA 3 MHOKMHHM IIOB'SI3aHUX MiX
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» Abstract. The relevance of the study lies in the fact that in modern conditions, the food security of the countries
of Central and Eastern Europe is under threat due to the influence of negative factors associated with both global
destructive events and the vulnerabilities of food systems at the EU level. The purpose of the article is to study the
state and problems of food security in the countries of Central and Eastern Europe, and to identify strategic directions
for ensuring food security in the studied countries. Research methods became general scientific and special methods
of cognition: comparative analysis, statistical, induction and deduction, abstract-logical, generalization, and
abstraction. The peculiarities of the formation of food security in the countries of Central and Eastern Europe are
shown. The level of prices for food products was studied, and it was proved that the cost of food in the countries of
Central and Eastern Europe is lower compared to other EU member states. It is claimed that the economic availability
of food is a problem for the population of the analysed group of countries due to the low level of income and the
growing share of food expenses in the structure of household expenses. The main measures adopted at the level
of the European Commission, aimed at ensuring food security by transitioning to a sustainable food system based
on reducing the energy dependence of the agricultural sector and increasing its innovativeness and environmental
friendliness, are considered. The practical significance of the study is that the formulated recommendations will
help reduce food insecurity in the countries of Central and Eastern Europe by ensuring the stable functioning of
agri-foodmarkets, implementing strategic directions for supporting the agricultural sector and reducing import
dependence on production resources, supporting Ukraine as a key global food exporter, forming a sustainable food
system in EU countries

» Keywords: food; food security; agri-foodmarkets; economic availability of food; population income; food price
index

» Introduction

Modern global political and economic challenges Goals for the period up to 2030. In particular, goal

create new threats to food security in all countries
of the world. According to the definition of the Food
and Agriculture Organization of the United Nations,
food insecurity occurs when the population does
not have sufficient physical, social, or economic
access to a sufficient amount of safe and nutritious
food that meets nutritional needs and promotes an
active and healthy lifestyle (FAO, 2009). Awareness
of the need to guarantee food security around the
world contributed to the adoption in 2015 by the
United Nations of the Sustainable Development

No. 2 “Overcoming hunger” emphasizes the need to
“end hunger, achieve food security, improve nutri-
tion and promote sustainable agriculture” (Sustain-
able Development Goals, 2015).

The countries of Central and Eastern Europe,
like other EU member states, generally have a single
system of legislative regulation of food quality and
safety, as well as the supply of food products, which
meets the goals of the EU Common Agricultural Pol-
icy to provide EU consumers with high-quality, nu-
tritious, safe and affordable food products (Keane,

> Suggested Citation: Mostova, A., & Hutorov, A. (2023). Food security in the countries of Central and Eastern Europe: state and
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& O’Connor, 2016). The physical availability of food
is not a threat to the food security of EU countries.
However, the countries of Central and Eastern Eu-
rope are more vulnerable to threats to food security
due to the lower level of income of the population
compared to the EU average (Dudek, 2014).

The majority of scientific research in the field of
food security of the EU countries, in particular the
countries of Central and Eastern Europe, is based
on the analysis of the peculiarities of their agri-food
sectors (Burkitbayeva et al., 2021), assessment of
food security of households with an emphasis on
household income and economic availability of
food (Dudek, 2014), implementation of the potential
of small farms in the formation of food security (Van
Herck & Swinnen, 2015; Herndndez et al, 2021).
During 2020-2022, there is a significant increase in
threats to food security in the countries of Central
and Eastern Europe. Thus, global and European
food markets have been negatively affected by the
global COVID-19 pandemic (Béné et al., 2021). In
2022, due to the russian invasion of Ukraine, there
was a disruption of supply chains in the EU agri-
food markets, and experts recorded a significant in-
crease in food prices due to the increase in energy
prices.

Scientists have published some scientific works
in the field of food security, both at the global lev-
el and at the level of groups of individual countries.
Certain aspects of the development of the agricultur-
al sector and the sphere of food security in the coun-
tries of Central and Eastern Europe are highlighted
in the publications of S. Burkitbayeva et al. (2021).
Scientists studied the dynamics of the formation of
the potential of the agricultural sector and its role in
guaranteeing the food security of the states in retro-
spect and analysed the factors and causes of crisis
phenomena in agriculture, which caused the deteri-
oration of the food supply of the population.

At the beginning of 2020, the pandemic of the
coronavirus disease COVID-19 began in the world.
One of the negative socio-economic consequences
of this pandemic was the deterioration of the lev-
el of food security in most countries of the world,
especially those with a low and medium level of
economic development. The destructive impact of
the pandemic was manifested in the fact that part
of the population lost their jobs and source of in-
come due to quarantine restrictions. The govern-
ments of the states directed funds to support the
population during the conditions of the pandem-
ic, which smoothed out the negative effecton the
food supply. However, some studies confirm the
deterioration of food security at the global level
(Béné et al., 2021).

An important factor in the emergence of threats
to world food security is the war in Ukraine. The
russian invasion of Ukraine and its impact on glob-
al food security is explored in the article by M.
Muhammedov et al. (2023). A thorough study was
carried out in the work of authors N. Kryvenko
(2022).
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and showed the impact of the war in Ukraine on the
food security of Eastern European countries.

The study of food security and the impact of
the Common Agricultural Policy of the EU on the
minimization of threats to food security both in
Europe and in the world was conducted by the au-
thors J.J.L. Candel et al. (2014). Scientists M.B. Mo-
rales et al. (2022) suggested directions for softening
the environmental obligations of the EU’s Common
Agricultural Policy to compensate for the short-
age of grain imports and strengthen food security
in the context of the russian invasion of Ukraine.

A general review of the literature on the re-
searched problem showed that most of the works
are devoted to general aspects of food security of
the member states of the European Union, analysis
of the influence of individual macro-indicators or
global challenges on the state of food security, the
transformation of the foundations of the Common
Agricultural Policy of the EU. At the same time, sci-
entists focus their attention either on the Europe-
an Union as a whole or on the threats to the food
security of individual states, leaving out of con-
sideration complex studies of the geo-economic
group of countries of Central and Eastern Europe,
which form the core of the agricultural potential
of the EU. This issue is especially relevant against
the background of Ukraine’s European integration
priorities and strategic challenges caused by the
post-pandemic recovery of the EU and the military
conflict in Ukraine.

Therefore, taking into account the emergence of
new global threats, there is a need for an in-depth
study of the food security of the countries of Cen-
tral-Eastern Europe in the conditions of modern
geopolitical and geo-economic challenges.

The scientific value of the research lies in deep-
ening the theoretical and methodological basis of
food security strategy in the countries of Central and
Eastern Europe.

The purpose of the article is to study the current
trends and problems of food security in the coun-
tries of Central and Eastern Europe, as well as to jus-
tify the strategic directions of ensuring food security
in the studied countries based on the food initiatives
and programs in the field of food security adopted
by the European Union.

The objectives of the research are as follows:

» to analyse food prices in the countries of Cen-
tral and Eastern Europe as the main factor of threats
to food security;

» to reveal the global factors of food security and
their impact on the state of food supply in the coun-
tries of Central and Eastern Europe;

» to determine strategic directions for improv-
ing food security in the EU countries in the context
of the Common Agricultural Policy and strengthen-
ing regional support.

»Materials and methods

The research methods were general scientific and
special methods of cognition, in particular:

Ekonomika APK. 2023. Vol. 30, No. 1
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» comparative analysis (study of the main mac-
ro-indicators of socio-economic development of the
countries of Central and Eastern Europe, indicators
of food security, identification of differences in the
level of food insecurity of the countries according to
the considered indicators);

» statistical (study of the state and trends of food
security in the countries of Central and Eastern Eu-
rope based on statistical data);

» inductions and deductions (justification of
threats to food security in the countries of Central
and Eastern Europe in modern crisis conditions);

» abstract (systematization of factors causing
food insecurity in the analysed group of countries
and formulation of conclusions);

» abstracting (research of strategic directions for
ensuring food security in EU countries in conditions
of global threats).

The study was conducted based on statistical
data from Eurostat (2022), which made it possible
to formulate conclusions regarding food insecurity
in the countries of Central and Eastern Europe. To
identify the deviation of food prices in the coun-
tries of Central and Eastern Europe from prices in
the EU, the Eurostat methodology for calculating
price level indices was used (price level indices,
PLIs), which reflect a comparison of price levels

in countries with the average price level in the EU.
To determine the rate of growth of food prices in
the analysed countries, the Harmonized Index of
Consumer Prices (Harmonized Index of Consum-
er Prices, HICP), is calculated by Eurostat for EU
countries.

The article uses scientific publications of the
world and European scientists on the topic of re-
search, as well as normative legal acts of EU supra-
national regulatory bodies (European Commission,
European Parliament, Council of the EU), which
approved the initiated initiatives, support pro-
grams, strategies in the field of food safety in the EU.

» Results and Discussion

In the countries of Central and Eastern Europe, the
role of agriculture in ensuring food security and
availability of food is particularly significant, in par-
ticular, in conditions of growing demand for food.
The real GDP per capita of the countries of Central
and Eastern Europe is lower compared to the more
developed countries of Western Europe and the EU
average. Annual average wages in certain countries
of Central and Eastern Europe were also significant-
ly lower, compared to the average wage in the EU,
which is 2021 amounted to 14,225 euros per year
(Eurostat, 2022) (Table 1).

Table 1. The main macro-indicators of the socio-economic development
of the countries of Central and Eastern Europe in 2021

. Average annual salary, net, Global FO.Od Sect.n:ity .
Country Real GDP per capita, euros Index (ranking position in

euros brackets)
Czech Republic 18020 7461 77.7 (16)
Hungary 13690 5037 71.4 (34)
Poland 13760 5504 75.5 (21)
Slovakia 15920 5921 71.1 (36)

Estonia 16490 8477 is not calculated

Latvia 12970 6113 is not calculated

Lithuania 14820 6517 is not calculated

Slovenia 21310 8337 is not calculated
Bulgaria 6950 3636 73.0 (29)
Romania 9550 4300 68.8 (45)

Source: compiled by the authors given the Eurostat (2022) and The Economist Newspaper (2022)

Given the data, a pronounced negative im-
pact on the purchasing power of the population
and sensitivity to rising prices for basic necessi-
ties, primarily food products, is shown. The share
of expenditure on food products in EU countries
was on average about 17% of household incomes
in 2021 (Eurostat, 2022). Thus, in 2021, food prices
in Central and Eastern Europe were lower than the
average level of food prices in the EU. In particu-
lar, prices in Romania were 31% lower than the EU
average, in Bulgaria — by 22%, and in Poland - by
29% (Table 2). A study of the price level of basic
food products, in particular, bread, cereals, meat,
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fish, and dairy products, showed that prices in the
countries of Central and Eastern Europe were low-
er compared to other EU countries. The share of
household expenses in the EU countries for bread
and cereals was 17 %, for meat — 23%, for fish — 5%,
and for dairy products — 16% of the total sum of
food expenses. Among the considered countries,
the lowest level of prices for dairy products (milk,
cheese, and eggs) is observed in Poland. The lowest
prices for bread and cereals were in Romania, for
fish in Bulgaria, and for meat and dairy products
in Poland. The level of price deviation between the
considered food groups is quite significant.
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Table 2. Indices of food price levels in the countries of Central
and Eastern Europe in 2021 compared to the EU average (EU=100 %)

Price level index, %
in general fruits,
Country 8 bread and dairy oilsand | vegetables, other
for food meat fish
cereals products fats and products
products
potatoes
Czech 88.5 84.5 81.8 98.9 97.4 103.5 85.5 99.0
Republic
Hungary 84.6 79.7 69.6 85.1 94.1 123.9 90.3 100.0
Poland 70.7 70.3 61.2 83.5 74.4 87.1 82.6 78.3
Slovakia 93.6 91.3 80.2 100.4 102.5 121.5 96.3 107.0
Estonia 96.6 98.4 87.4 93.4 100.9 115.8 97.8 108.8
Latvia 94.5 92.1 76.8 87.8 113.4 129.5 89.8 119.0
Lithuania 85.9 88.4 71.4 81.7 99.0 116.1 82.0 104.8
Slovenia 100 108.6 101.5 93.8 107.3 111.4 86.7 107.8
Bulgaria 77.4 66.4 63.5 69.4 110.7 131.5 70.8 90.3
Romania 68.2 59.4 61.7 76.0 97.8 109.4 58.6 80.0

Source: compiled by the authors given the data of Eurostat (Eurostat, 2022)

As for food product groups such as oil and fats,
fruit, vegetables and potatoes, and other food prod-
ucts, the share of household expenditure in the EU
was respectively 3%, 22%, and 13% in the structure
of household expenditure on food. Among the con-
sidered countries, the highest prices for oil and fats
compared to the EU were observed in Latvia, Bul-
garia, and Hungary. The price level for fruits, veg-
etables, and potatoes was lower in all countries,
in particular, Romania and Bulgaria have the low-
est price level for these food products. Poland and
Romania have the lowest price level for other food
products. The deviation of prices for fruits, vege-
tables, and potatoes in EU countries is the largest
among the considered food groups.

Consumers in Central and Eastern European
countries have felt the brunt of the recent sharp rise
in food prices in the European Union. According to
Eurostat, food inflation in the EU in October 2022 was
17.3%, compared to October 2021 (Eurostat, 2022).

According to operational Eurostat data on the
harmonized index of consumer prices, which is
calculated for EU countries, in October 2022, food
prices in Lithuania increased by 32% year-on-year,
in Bulgaria — by 26.4%, in Latvia — by 29.6%, in Hun-
gary — by 43\%, in Estonia, Romania, and Slovakia —
by more than 21% (Eurostat, 2022). The average level
of food price growth in the EU countries in October
2022 was 17.3% (for comparison, the food price in-
dex in the EU was 4.8% in January 2022) (Table 3).

Table 3. Price indices and the share of expenditure on food products
in the countries of Central and Eastern Europe (October 2022)

Harmonized index of Harmonized index of consumer The share of household
Country consumer prices, % until prices for food products, % | expenditure on food, % until
October 2021. until October 2021. April 2021.
Czech Republic 15.5 25.7 18.6
Hungary 219 43 19.3
Poland 16.4 21 16.7
Slovakia 14.5 26.1 21

Estonia 22,5 279 19.2
Latvia 21.7 29.6 234
Lithuania 22.1 32.6 19.2
Slovenia 10.3 17.3 15.8
Bulgaria 14.8 26.4 20.6
Romania 13.5 21.4 28.3
EU-27 11.5 17.3 15.9

Source: compiled by the authors given the Eurostat data (Eurostat, 2022)
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The analysis of the factors that led to the deteri-
oration of the economic availability of food for the
population requires special attention. Firstly, the
war in Ukraine has global negative consequences for
global food security and trade in agricultural prod-
ucts. The uncertainty caused by hostilities disrupts
the stable functioning of agri-food markets and
threatens food supplies, affecting food prices and
the basic inputs needed to produce food.

Food security of EU countries in the context
of the physical availability of food is not a signif-
icant problem today. The countries of the EU, and
especially of the Central-Eastern region, are quite
self-sufficient in terms of key agricultural products.
The EU is an exporter of wheat and barley and is
also able to cover domestic consumption of staple
food crops such as maize or sugar. It also has food
independence in products of animal origin, includ-
ing dairy products and meat, excluding seafood. At
the same time, the EU is a net importer of certain
agri-food products, such as feed protein, sunflower
oil, or seafood. However, the invasion of the russian
federation in Ukraine and the global increase in raw
material prices lead to higher prices on agri-food
markets and reveal the vulnerabilities of the food
system: dependence on imports of energy, fertilizers,
and animal feed. This increases the costs of produc-
ers and affects the prices of food products, reducing
the purchasing power of consumers (Food security
implications..., 2022; The Global Food..., 2022).

According to the report of the European Com-
mission, the total volume of trade in EU agri-food
products in 2021 reached a record 328.1 billion eu-
ros, which is 7% more than in 2020. The trade bal-
ance was positive and amounted to 67.9 billion eu-
ros, which is 8% more than in 2020 (Monitoring EU
agri-food..., 2021). Trade in high-value-added food
products increased, while trade in goods produced
by farmers and agribusinesses, such as pork, dairy
products, and wheat, declined in monetary terms.

In 2021, Ukraine exported agri-food products to
the EU worth almost 7 billion euros, which made it
the fourth largest agri-food trading partner of the
EU (Monitoring EU agri-food..., 2021). The share of
Ukraine in EU imports of cereals was 36%, and oils
and fats — were 16%.

The invasion of the russian federation into
Ukraine caused a sharp rise in food prices and cre-
ated the risk of food shortages. The increase in food
prices is especially noticeable in EU countries,
where the share of food costs makes up a significant
part of household expenses. Most of these countries
belong to the analysed group of Central-Eastern Eu-
ropean countries. In addition, some of them depend
on imported food products.

At the same time, sanctions against the energy
sector of the russian federation led to an increase
in energy prices, which increased the cost of food
production in EU countries. Rising food prices
combined with rising energy prices have worsened
inflationary expectations in Central and Eastern
European countries, which were high even before
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the hostilities in Ukraine, and caused by the conse-
quences of the global COVID-19 pandemic.

The increase in food costs against the back-
ground of high inflation will lead to a deterioration
in the standard of living of the population and an in-
crease in inequality in society.

To counter threats to food security, the EU has
developed a plan for its provision and started its im-
plementation (Communication from the Commis-
sion..., 2021). The priority directions for ensuring
food security are:

» support for Ukrainian producers, providing
preferential conditions to exporters when supply-
ing agricultural products to the EU, which will help
Ukraine maintain economic activity and produce
agricultural products (financial assistance should
compensate for the costs of seeds, fuel and lubri-
cants, fertilizers, and plant protection products);

» connecting Ukraine to the European electricity
grid, as well as reconstruction of civil infrastructure;

» the provision by EU farming organizations of
targeted aid for the recovery and development of
Ukrainian farmers affected by the war.

International cooperation in the field of imple-
mentation of the World Food Program is aimed at
supporting the multilateral food system and agri-
food markets. In response to the growing risks and
threats to food security, a food and agriculture sus-
tainability mechanism was proposed (Food and Ag-
riculture Resilience Mechanism), which provides:

» reducing tension in the markets of agricul-
tural products, guaranteeing full transparency of
commodity flows and stocks, countering unjustified
trade barriers;

» supporting the agricultural potential of
Ukraine, providing access to agricultural products
at reasonable prices in the neediest countries (Food
security: implementation..., 2022).

In addition to it, the European Commission de-
veloped and implemented in March 2022 the Eu-
ropean Food Security Crisis Preparedness and Re-
sponse Mechanism (European Food Security Crisis
preparedness and response Mechanism), aimed at
improving the coordination of efforts of European
and national administrations, as well as relevant
non-EU countries and private stakeholders to en-
sure food security in crises. The mechanism will
contribute to an in-depth analysis of the risks and
vulnerabilities of the food supply chain in the EU,
based on which recommendations and appropriate
mitigation measures will be provided (Communica-
tion from the Commission..., 2022).

In the conditions of rising food prices, social
policy measures are important both to protect the
most vulnerable segments of the population (fam-
ilies with children, the elderly, and the poor) from
food insecurity and to ensure the economic avail-
ability of food for them. These measures should
be aimed at eliminating the causes of poverty and
social isolation. In addition, the EU program “Eu-
ropean guarantee for children” (European Child
Guarantee) contains guidelines for member states



to guarantee access to sufficient and healthy food
for children in need, including at least one free meal
during each school day (Communication from the
Commission..., 2022). Fund for European aid to the
most disadvantaged (Fund for European Aid that
the Most Deprived) supports EU member states in
providing food and/or material aid to the most de-
prived persons, which provides food aid to more
than 15 million people who have experienced food
deprivation of various kinds (Communication from
the Commission..., 2022).

To minimize the rise in food prices, member
states can introduce reduced VAT rates and thus
encourage businesses to lower prices for consum-
ers. In particular, in December 2021, the Council of
the EU agreed on a reform of VAT rates at the EU
level, which allows member states to reduce rates
to 0% on certain goods, including basic foodstuffs
(New rules on VAT..., 2021). In addition, it is pos-
sible to implement one-time food assistance pro-
grams for households.

The common agricultural policy of the EU en-
visages effective measures to ensure food security,
including a system of price security and the pos-
sibility of taking exceptional measures aimed at
stabilizing agri-food markets in crisis conditions.
At the same time, to eliminate the consequences
of the crisis in the economy and food security of
the EU member states, in March 2022 the Europe-
an Commission adopted the Temporary Anti-Crisis
Program Crisis Framework). This document allows
providing financial support to farmers affected by
the crisis and rising gas and electricity costs. As a
result, producers of fodder and fertilizers, as well
as energy-intensive enterprises, in particular, in the
processing industry, can receive support (State aid:
Commission..., 2022).

In general, the basis of food security in the EU
is the stability of the food supply. Currently, in cri-
sis conditions, the dependence of the EU food sys-
tem on imported resources, such as fuel, fertilizers,
fodder, and some types of raw materials, is obvious.
Therefore, in 2022, the “From farm to table” strategy
was adopted (Farm to Fork Strategy), which should
contribute to the formation of a fair, healthy, and
ecologically clean food system (Farm to Fork Strate-
gy..., 2020). The main goal of the strategy is the reori-
entation of EU agriculture and food systems to the
concept of sustainable development, which involves
reducing the use of resources (plant protection prod-
ucts, fertilizers), transitioning to organic farming
and ecologically clean food production while main-
taining the productivity of the agricultural sector,
ensuring food security following the Green Agree-
ments (Green Deal) and reforms of the EU Common
Agrarian Policy regarding the strategic develop-
ment of rural areas (A European Green Deal, 2022).

According to one of the work programs “Hori-
zon. Europe” for 2023-2024, funding is provided
for the development of the circular economy and
bioeconomy sectors (European Commission Deci-
sion..., 2022). In addition, the partnership “Circular
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Bio-based Europe” (2022) contributes to increasing
the sustainable use of biomass, recovery of valuable
nutrients, and production of alternatives based on
biological products.

However, during the pandemic, mechanisms for
ensuring close coordination between the Europe-
an External Action Service, the European Commis-
sion, aid agencies of member states, and European
financial institutions remain an urgent problem in
the field of food security. Special attention should be
paid to the most vulnerable sections of the popula-
tion and temporarily displaced persons, in particu-
lar in the countries of Central and Eastern Europe,
which have been affected by the increase in food
prices due to high purchase prices of energy carriers
and continue to suffer from the consequences of the
COVID-19 pandemic.

At the level of EU member states, it is neces-
sary to provide financial support to small and me-
dium-sized farms to increase their resistance to
threats and risks caused by market instability; use
funds for the development of rural areas; support
the creation of short supply chains to minimize the
rise in retail food prices. Plans and programs should
be developed to facilitate farmers’ access to loans
for the implementation of sustainable production
methods and technologies, including the produc-
tion and use of renewable energy.

The more developed countries of Western Eu-
rope are already reducing energy consumption in
agriculture and food production through energy
efficiency measures. More efficient use of nitrogen,
valorization of biomass, and reduction of food waste
are necessary for the future. Scientific research and
innovation should be aimed at further improving
the efficiency of fertilizer application on farms, in
particular, through the introduction of precision
farming methods. In addition, research funding for
sustainable food production systems should be fo-
cused on mixed farming, agroecology, and organics.

It should be noted that even today, scientists
focus their attention on the study of modern chal-
lenges to global food security, in particular, the con-
sequences of the COVID-19 pandemic (Béné et al.,
2021) and the russian invasion of Ukraine (Motta-
leb et al.,, 2022; Lin et al., 2023). At the same time,
the issue of food supply in the countries of Cen-
tral and Eastern Europe remains mostly out of the
authors’ attention. Thus, the work of H. Dudek et
al. (2021) is devoted to the study of the economic
and socio-demographic factors of food security in
certain countries of Central and Eastern Europe in
the context of achieving the Sustainable Develop-
ment Goals. Scientist H. Dudek (2014) systemati-
cally analysed the impact of food costs on the food
security of EU households. In continuation of these
studies, N. Sotvoldiev and B. Mullabayev (2021) em-
phasize that in the system of food security mech-
anisms of states in the conditions of globalization,
the price level and price parity are decisive. At the
same time, priority in state policy should be giv-
en to stabilization measures to support consumer
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demand, and not to obtain excess profits at the ex-
pense of export-import activities.

Scientists E Galli et al. (2020) substantiated the di-
rections of food policy development in the EU coun-
tries based on the formation of sustainable food sys-
tems as the basis of the Common Agricultural Policy of
the EU, ensuring food security and social justice in so-
ciety, as well as the preservation of natural resources.

In general, the countries of Central and Eastern
Europe are vulnerable to threats to food security
because small farms, which are the basis of food
security in the region, have difficulties with integra-
tion into the Common Agricultural Policy of the EU.
The integration of small farms into regional food
systems in EU countries is an important factor in
ensuring regional food security. They need support
measures adapted to the specifics of their econom-
ic conditions, which is emphasized in the work of
I. Toma et al. (2021), M. Rivera et al. (2020), and
A.P. Hernéndez et al. (2021).

The development of food quality assurance sys-
tems in Eastern Europe remains a separate area of
scientists’ research. Thus, the basis of food safety in
the food safety system is the certification of goods
at all levels of the value creation system. At the
same time, the primary link of certification should
be agricultural production, which forms the basis
for the health of the nation (Gawron & Theuvsen,
2009). Modern research by M. Gurinovic et al. (2020)
showed that nowadays management decisions in
the field of population nutrition should be based on
food product databases, which enable the dynam-
ic assessment and plan rations at the country level.
In addition, in most countries of Eastern Europe,
during the pandemic period, the so-called non-tra-
ditional methods of food self-sufficiency of the pop-
ulation, which are associated with changes in the
philosophy of lifestyles and nutrition, became wide-
spread (Jehlicka et al., 2020).

A comparison of the obtained results with the
already existing works of scientists showed that the
conducted research, in addition to the existing sci-
entific development, t akes into account c ritically
important factors of food security in the countries of
Central and Eastern Europe. It is these countries that
are in the greatest food danger due to the deteriora-
tion of the economic availability of food products,
connected with the higher rates of growth of their
price indices. Therefore, the population of these
countries is more vulnerable to rising food prices
due to lower household incomes. In addition, the
authors deepened the scientific basis for the study
of threats to the stability of the EU agri-food mar-
kets due to the disruption of supply links, as well as
the increase in food prices as a result of energy sanc-
tions against the russian federation due to the inva-
sion of Ukraine, initiated by European and American
colleagues (Kryvenko, 2022). At the same time, it
should also be emphasized that the scientific com-
munity is fully aware of the long-term consequences
of the military conflict on the territory of Ukraine.
Scientists T. Ben Hassen and H. El Bilali (2022) noted
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that as a result of military operations, not only lo-
gistical chains are disrupted, but also the threat of a
decrease in the volume of food supplies in the future
due to the loss of human and agricultural potential
of Ukraine, mined land massifs, as well as the dete-
rioration of the quality of exported products due to
soil contamination with heavy metals and chemical
compounds of military origin.

The proposed measures will contribute to the
strategic development of the agricultural sector of
the EU and the formation of sustainable food sys-
tems in the conditions of global threats and chal-
lenges to the food security of the countries of Cen-
tral and Eastern Europe.

»Conclusions

In the countries of Central and Eastern Europe,
the role of the agrarian sector in guaranteeing food
security and availability of food, in particular in
conditions of growing demand for food products,
is significant. Food insecurity is mainly caused by
rising food prices. Even though the price levels of
basic food products in the countries of Central and
Eastern Europe were lower compared to other EU
countries, the increase in food prices during the
crisis led to the deterioration of the food supply of
the population due to the lower level of theirincomes
and a high share of food costs in the structure of
household expenses.

Among the main factors that led to the
deterioration of the economic availability of food
for the population of the EU countries in general,
and the countries of Central and Eastern Europe in
particular, the war in Ukraine should be mentioned:
the russian invasion disrupted the stable functioning
of agri-food markets and endangered the supply
of food, led to an increase in prices on the basic
resources necessary for food production, and
therefore on food products for the final consumer.

To counter threats to food security in the EU, it
is necessary, firstly, to implement a set of actions to
support Ukraine as a key player in global agricultural
markets, as well as to create a sustainable food
system that can withstand challenges and risks in
agricultural production and the food sector. Several
initiatives have already been adopted at the level of
the European Commission in 2022 to achieve the set
goals. However, ensuring food security through the
formation of a sustainable food system will require
the implementation of strategic measures provided
for by the Common Agricultural Policy of the EU.

Guaranteeing food security in the countries of
Central and Eastern Europe needs more attention
given the lower level of income of the population.
It is necessary to implement financial support
measures for commodity producers to compensate
for the increase in resource prices and to develop
and implement social support programs for the
population. The transition to the concept of
sustainable development will contribute to the
reduction of import dependence on the resources of
the agricultural sector and food production.
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» AHOTaLifl. AKTYaJbHICTh JOCJIIPKEHHS MOJISITAE Y TOMY, [0 B Cy4aCHUX YMOBax IMPOJOBOJIbYA Oe3meKa KpaiH
IenTpaabHO-CxigHOI €BpONM 3HAXOAUTHCSA MiJ] 3arpO30I0 Yepe3 BIUIMB HeraTMBHUX YMHHUKIB, ITOB’SI3aHUX fIK i3
WI00AJIbHUMHY JIeCTPYKTUBHUMU MOisIMHU, TaK i 3 Bpa3/JUBOCTSMU IPOAOBOJIBYMX CUCTeM Ha piBHI EC. MeToio cTaTTi
€ JOCJIiI)KeHHs CTaHy Ta IpobJieM NMPOJ0BOJIbYOI Oedneku y KpaiHax llenTpanbHo-CxigHOI €Bpony, Ta BUABJIEHHA
CTpaTeTivYHIX HAIPAMIB 3a0e3leueHHs IPOJ0BOJIbUO0] OE3IeKN Y JOCTiIKyBaHUX KpaiHax. MeTogaMu JOCIiIsKeHH
CTaJIM 3araJibHOHAyKOBiTa cllelliaIbHi MeTOOY Ti3HAHH S, 30KpeMa: I0PiBHAJIbHOI0 aHAIi3Y, CTaTUCTUYHUH, IHTyKIIii Ta
JeyKIlii,abCTpaKTHO-JIOTiYHUH, y3araabHeHHs 1 abcTparyBanHs. [TokasaHo 0co0UBOCTI YOpMyBaHHS TPOIOBOJTBYOT
6esnexu y kpainax IleHTpasbHO-CxigHol EBponu. JocigkeHo piBeHb I[iH Ha IPOAYKTU XapuyBaHHA Ta JOBeJEHO,
1110 BapTiCTh IPOOBOJIBCTBA Y KpaiHax lleHTpanbHO-CxigHOI EBpONY € HUKYOI0, IOPIiBHAHO 3 iHIIUMU KpaiHaMu-
wieHamMu €C. CTBepAKeHO, III0 eKOHOMiYHa JOCTYIHICTh NPOAYKTIB XapuyBaHHA € Ipo06JeMoI0 AJjisA HaceJeHHS
aHaJIi30BAaHOI IPYIH KpaiH Yepe3 HU3bKUI PiBeHb T0XO/IiB Ta 3pOCTaHHA YaCTKU BUTPAT HA TPOJOBOJIBCTBO y CTPYKTYPi
BUTpPAT JOMOIOCIIOAAPCTB. PO3MIsAHYTO OCHOBHI 3axo[y, NIPUIHATI Ha piBHI €Bponelicbkoi KoMicil, cnpsiMoBaHi Ha
3abe3nedyeHHA MPOJOBOIBUO] Oe3IeKH MIJITXOM Ilepexony Ha CTiHKY IIPOIOBOJIBYY CHCTEMY Ha OCHOBi 3MeHIIIEHHSA
€Hepro3aJIe;KHOCTI arpapHOro CEKTOpa Ta MiABUIIEHHS HOro iHHOBALiMHOCTI i ekoJIoTiyHOCTi. [IpakTUYHe 3HAYEHHS
JOCJTiPKeHH MOJIATaE Y TOMY, 1110 c(hOpMYJIbOBaHi peKoMeHAallil CHpUATUMYTh 3HI)KEHHIO ITPOJ0BO/IbYO0] HeOe3neKu
kpaiH LlenTpasbHO-CxigHOI EBpONM 3a paXyHOK 3a0e3nedeHH:A CTadinbHOTO (YHKI[IOHYBAaHHSA arpOIpOJOBOJIBYUX
PUHKIB, BIPOBa;KeHHs CTpaTeriuHUX HANPAMIB HNiATPUMKU arpapHOIo CEKTOpa Ta 3MEeHIIIeHHs iMIIOPTO3aJIesKHOCTI
Bil BUpOOHWYWX peCypPCiB, MATPUMKHN YKPATHU SIK KJITIOYOBOTO CBITOBOTO €KCIIOPTEpA MPOI0BOILCTBA, POPMYBAHHS
CTiHKOI POIOBOJIBYOL CHCTEMU Y KpaiHax €C
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» Abstract. The relevance of the study is determined by the need to perfect the evaluation of the efficiency
of scientific and educational activities of the country’s higher education institutions and determine the causes
of inefficiency. The purpose of this study was to improve the evaluation of the efficiency of scientific publication
activities of agrarian higher education institutions of Ukraine using the Data Envelopment Analysis method. The
study was conducted according to the general heuristic method, the authors also employed mathematical and
statistical methods of processing and analysis of input and output data, computer methods for the implementation of
research tasks and abstract-logical methods for determining the degree of relevance, formulation of conclusions. The
study substantiated the feasibility of using the non-parametric method of Data Envelopment Analysis to evaluate the
efficiency of the scientific and educational activities of higher education institutions, as well as the feasibility of using
Voluntary Retirement Services and Compulsory Retirement Service models, which are input-oriented, to evaluate the
technical, purely technical, large-scale efficiency of scientific publication activity. Based on statistical information for
2020-2021, the technical, purely technical, large-scale efficiency of the scientific publication activity of 38 agricultural
institutions of higher education of Ukraine were evaluated using the Data Envelopment Analysis method. According
to the results of calculations, 18% of the educational institutions under study have the maximum value of technical
and large-scale efficiency. The average technical efficiency is 0.6, the average pure technical efficiency — 0.7, and
the average scale efficiency — 0.85. The analysis of the estimated values of relative efficiency allowed identifying the
reasons for the inefficiency of each higher education institution under study, including suboptimal use of educational
resources and an unbalanced scale of activity. Based on the study results, a rating of agrarian institutions of higher
education in Ukraine in terms of the efficiency of scientific publication activities was compiled, which can be used as
an addition to conventional ratings for analysing scientific and educational activities. The results of this study can be
used to rank higher educational institutions by efficiency, to find the reasons for their ineffective activities

» Keywords: agrarian institutions of higher education; Data Envelopment Analysis method; technical efficiency;
pure technical efficiency; large-scale efficiency; rating

» Introduction

An objective assessment of the efficiency of the sci-
entific and educational activities of higher educa-
tion institutions (HEI) in Ukraine is necessary for all
participants in the market of educational services:
stakeholders of educational services, managers of
higher education institutions, and supervisory bod-
ies for ensuring the quality of higher education. It is
important to use efficiency assessment methods that
allow considering the influence of multiple factors
on multiple activity results, are based on open objec-
tive statistical information and do not depend on the
opinions and judgments of experts, and also allow
determining the causes of inefficiency. The relevance
of this study is conditioned upon the need to perfect

the evaluation of the efficiency of scientific and edu-
cational activities of the HEI of Ukraine, considering
the conditions that affect the objectivity of the eval-
uation and determining the causes of inefficiency.
There is a wide variety of performance evaluation
methods. Choosing a method for evaluating efficien-
cy is an important research task. M. Dubinina et al.
(2023) provided an analysis of the current methods
of eval-uating efficiency, including non-parametric
meth-ods that allow evaluating efficiency based
on the impact analysis of a set of input factors
(resources) on a set of output factors (results of
activity). The DEA method is a non-parametric
method of as-sessing the relative efficiency of any
complex socio-

> Suggested Citation: Dolgikh, Ya. (2023). Evaluation of the efficiency of agrarian institutions of higher education of Ukraine using
the DEA method. Ekonomika APK, 30(1), 30-39.
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economic economic objects. Charnes et al. (1978)
used the term “Decision-making unit” (DMU) to em-
phasize the fact that the DEA method evaluates the
efficiency of any decision-making organization. The
advantages of using the DEA method are described
by Ya. Dolgikh (2020), the key to which are the abili-
ty to comprehensively evaluate efficiency, as well as
the ability to identify the causes of inefficient activi-
ty and provide reasonable recommendations for in-
creasing efficiency to the maximum level. The DEA
method allows for obtaining a remote performance
assessment based on open statistical information.

The DEA method is widely used in the foreign
practice of evaluating the performance of various
business entities. There are special professional
websites that contain software developed for DEA
models. For instance, the site “Data Envelopment
Analysis Online Software” (2023). Many statistical
programs offer DEA calculations. For example, the
software environment for processing data arrays R
includes the “deaR” program package for solving
practical problems with a wide range of DEA models
(Coll-Serrano et al., 2018; Lotfi et al., 2020).

Many studies by foreign authors cover the the-
oretical and practical aspects of the application of
the DEA method for evaluating the efficiency of var-
ious business entities. A. Emrouznejad et al. (2008)
provides an extended analysis of works on the ap-
plication of the DEA method from 1978-2007. The
article of A. Charnes et al. (1978) are one of the most
famous scientific studies, which became the ba-
sis of many scientific papers. According to data for
1987-2020, 301 papers covering the application of
the DEA method in education were published (Data
Envelopment Analysis..., 2023). Scientific studies
on the application of the DEA method in education
are divided into such areas as the application of the
DEA method to evaluate the efficiency of schools
and universities. These areas of research determine
the variety of models used, which is primarily con-
ditioned upon various combinations of input and
output data. One of the first scientific studies on the
application of the DEA method in education is the
article by A. Bessent et al. (1982), which evaluated
the efficiency of educational activities of schools.

Among the latest foreign studies covering the
application of the DEA method for evaluating the ef-
ficiency of HEIs, one can note the studies of D. Mira-
sol-Cavero and L. Ocampo (2023), who were engaged
in programming fuzzy preferences in data analysis
for the evaluation of university departments. Un-
fortunately, in Ukraine, modern modelling methods
are rarely used to analyse the efficiency of scientific
and educational activities.

The scientific originality of this study is to deter-
mine the specific features of using the DEA method
to assess the efficiency of scientific publication ac-
tivities of agricultural universities in Ukraine.

The purpose of the study was to evaluate and
analyse the efficiency of the scientific publication
activities of agrarian educational HEIs, to identify
the causes of inefficiency.

Dolgikh @
» Literature review

A. Bessent et al. (1982) evaluated the efficiency of the
educational activities of schools. The paper identi-
fied such advantages of the DEA method as eval-
uating efficiency ba sed on mu ltiple pe rformance
results, the absence of the need to set a function-
al form for a production function, and the ability
to identify sources of inefficiency. The studies of
T. Stal et al. (2023), A. Athanassopoulos & E. Shale
(1997), and G. Madden et al. (1997) can be noted
among the first scientific papers using the DEA
method to evaluate the efficiency of the educa-tional
and scientific activities of universities. Among the
scientific articles published recently, the paper by
D. Mirasol-Cavero and L.Ocampo (2023) can be
noted, which proposes the application of the FPP-
DEA model that allows the processing of missing
and imprecise initial data. The FPP-DEA model has
been tested in a higher education institution in the
Philippines. The study by T. Tran et al. (2023) exam-
ines the efficiency of 172 Vietnamese HEIs during
2012-2016 using the DEA method.

The authors compare the efficiency of pu blic
and private, mono- and multidisciplinary, non-au-
tonomous, and autonomous HEIs that carry out
international activities and those that do not have
such activities. It is concluded that public universi-
ties tend to be less efficient than their counterparts
in the private sector. Universities with international
programs have higher performance indicators than
those that do not have international programs.

Zh. Ma et al. (2021) proposed a DEA model for
evaluating the performance of mixed-type DMUs.
The model was tested to evaluate the efficiency of
interdisciplinary scientific research by teachers at
the University of Inner Mongolia. R.S. Tavares et al.
(2021) suggest the use of the DEA method for eval-
uating the efficiency of the ed ucational, scientific,
and financial activities of universities. The proposed
model was tested in 45 Brazilian federal universities.
The paper by R. Mammadov and Ah. Aypay (2020)
identifies factors that influence the efficiency of re-
search universities in Turkey. G. Zhang et al. (2020)
proposed the application of the DEA method to
evaluate the efficiency of resource use by HEIs in the
provinces of China. Changes in efficiency were eval-
uated, and suggestions for improving the current
higher education system were provided.

Among the latest works of Ukrainian authors,
which describe the use of the DEA method for eval-
uating the efficiency of educational activities, one
can note the study by 1. Lesik et al. (2022). The pa-
per analyses some factors that affect the efficiency
of the education system in Ukraine using the DEA
method. The study was conducted in 24 regions of
Ukraine. The input indicator was the number of stu-
dents who entered the university for the first time,
the output indicators were the following: the num-
ber of people who received a certificate of complete
general secondary education, the number of people
who completed the External Independent Evalua-
tion, the average cost of studying at the university
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per year, UAH, the number of students studying with
budget funds. The next study that deserves atten-
tion is the paper by O. Omelianenko (2022), which
provides a methodological approach to the applica-
tion of the DEA method to evaluate the efficiency of
spending budget funds on various social programs,
including secondary education. In the paper by
A. Shender (2013), the efficiency of the use of educa-
tional resources in different regions of Ukraine was
established using the DEA method.

Based on the analysis of the obtained results,
problematic issues that need to be solved were
identified, and measures of the regional policy of
the market of educational services were recom-
mended. The analysis of publications covering the
application of the DEA method in education shows
that the issue of the application of the DEA method
for evaluating the efficiency of HEIs in Ukraine and
analysing the causes of ineffective activity has been
understudied.

»Materials and methods
The following methods were used during the study:
1) generalized heuristic method; 2) statistical re-
search (for collection, processing, and analysis of
input and output data); 3) economic-mathemati-
cal modelling (application of the Voluntary Retire-
ment Services (VRS) and Compulsory Retirement
Service (CRS) models of the DEA method to evalu-
ate the technical, purely technical, large-scale effi-
ciency of scientific publication activities); 4) special
(non-parametric DEA method, according to which
the relative efficiency of each researched DMU (De-
cision-Making Units) is evaluated by solving linear
programming problems; a benchmarking meth-
od for comparing the performance of researched
DMUs with reference ones that have maximum effi-
ciency); 5) computer (development of a program in
the Visual Basic for Applications language for Micro-
soft Excel to perform calculations according to DEA
models); 6) abstract-logical (to assess the degree of
relevance of the study, to formulate conclusions).
The DEA method evaluates the relative efficien-
cy of each business entity of the same type (DMU) o,,
k=1,Kany complex socio-economic system, the activ-
ity of which s characterized by vectors of input X.=(x, ,
X, ..., X,,) and output Yk=(y,,, ¥, ---» ,,) variables.
Input variables can be resources used in economic
activity, output resources — results of economic activi-
ty (amount of produced goods, services). Entities that
produce the maximum number of goods or render
the maximum number of services for a certain num-
ber of resources have the maximum relative efficien-
cy and form the so-called efficiency limit in the space
of input-output variables. The relative efficiency of
entities that do not belong to the efficiency bound-
ary is evaluated by the degree of distance from it —the
further, the smaller the value of relative efficiency.
The DEA method is used to calculate technical
efficiency (TE), pure technical efficiency (PTE) and
scale efficiency (SE). Pure technical efficiency is cal-
culated according to the VRS model, which considers
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the variable effect of the scale of economic activi-
ty. Technical efficiency is calculated using the CRS
model, which considers the constant effect of the
scale of activity. Large-scale efficiency is calculated
as the ratio of technical efficiency to pure technical
efficiency. Determining the values of the specified
types of efficiency allows for a complete analysis
of economic activity. There is also a distinction be-
tween DEA models that are input-oriented and out-
put-oriented. Input-oriented models minimize the
vector of input variables with a fixed vector of out-
put variables, while output-oriented models maxi-
mize the vector of output variables with a fixed vec-
tor of input variables.

Estimation of technical efficiency according
to the input-oriented CRS model is carried out by
solving the following linear programming problem
(Charnes et al., 1978):

min E (1)

E A Ay A,
EXZEE X, NETEMY, @
220 (k=1K) ®3)

where E is the input technical efficiency; A, is the
unknown coefficients to be determined; K is the
number of DMUs that are compared in efficiency;
X, is the vector of input variables of the DMU being
analysed; Y, is the vector of the output variables of
the DMU being analysed; X, is the vector of input
variables of the kK DMU; Y, is the vector of output
variables of the k" DMU.

Estimation of pure technical efficiency accord-
ing to the input-oriented VRS model is carried out
by solving problems (1)-(3) with the addition of the
following constraint to the system of constraints (2),
(3) (Banker et al., 1984):
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Correct solution of problem (1)-(4) is possible
if the following non-degeneracy condition is met
(Cooper et al., 2006):

K>max{mxn; 3(n+m)}, (5)

where 7 is the number of output variables; m is the
number of input variables.

The application of the DEA method to assess
the effectiveness of the scientific publication activi-
ties of the agricultural higher education institutions
of Ukraine was carried out in the following stages:
1) identification of the subjects of economic activi-
ty, the effectiveness of which is subject to evaluation
(agrarian HEIs), as well as the object of the study (sci-
entific publication activity); 2) selection of a model-
ling apparatus (non-parametric efficiency assess-
ment methods, DEA method), DEA method models
for relative efficiency assessment (VRS-, CRS-, in-
put-oriented); 3) determination of input and out-
put data for the construction of DEA models, which



consider the specific features of the object under
study, satisfy the specific features of the application
of the DEA method, the condition of non-degenera-
cy. The statistical database of the values of the input
data, namely the number of scientific and pedagog-
ical workers (SPWs) of the HEIs under study, the
amount of funding of the HEIs under study in 2020,
the amount of income to the special fund per SWP
of the HEIs under study in 2020 was formed accord-
ing to the information on the official website of the
Ministry of Education and Science of Ukraine (Min-
istry of Education and Science..., 2023). The statis-
tical base of the values of the initial data, namely the
number of Scopus publications by the SWPs of the
HEIs under study in 2021, the number of citations
of the SWPs of the HEIs in 2021, the Hirsch index
of the SWPs of the HEIs in 2021, the difference in
the Hirsch index (2021-2020) formed based on the
information of the ranking of universities by Sco-
pus indicators of 2021, published on the website
“Education in Ukraine and abroad” (Education
in Ukraine..., 2023); 4) the implementation of the
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research task, namely the determination of the val-
ues of technical, pure technical, large-scale efficien-
cy, the nature of the return on the scale of activity,
the analysis, and evaluation of the solutions found,
the provision of recommendations to increase the
effectiveness of the scientific and educational ac-
tivities of the agrarian HEIs under study, the de-
termination of areas for further scientific research.

> Results

» Determination of the subjects, the object of the
study, the effectiveness of which is subject to eval-
uation. HEIs of Ukraine, namely universities, acad-
emies, institutes with an agrarian orientation of
scientific and educational activities, were chosen as
entities of economic activity to be evaluated accord-
ing to the DEA method. Among these HEIs, 38 were
selected, which carry out educational and scientific
activities in the following fields: “Agrarian sciences
and food”, “Production and technologies”, “Natural
sciences”. Table 1 shows a sample of DMUs - agrari-
an HEIs of Ukraine selected for the study.

Table 1. Agrarian HEIs of Ukraine under study

No. No.
DMU HEI DMU HEI
1 Bila Tserkva National Agrarian University 20 Odesa State Agrarian University
2 Vinnytsia National Agrarian University 21 Odesa State Ecological University
3 Uzhhorod National University 22 I. I. Mechnykov Odesa National University
4 Luhansk Taras Shevchenko National University 23 Podillia State University
5 Dnipro State Agrarian and Economic University 24 Polissia National University
6 Oles Honchar Dnipro National University 25 Poltava State Agrarian University
7 Zaporizhzhia National University 26 | Vasyl Stefanyk Precarpathian National University
8 West Ukrainian National University 27 Sumy National Agrarian University
9 Lutsk National Technical University 28 Lesya Ukrainka Volyn National University
10 Stepan Gzhytskyi National University of Veterinary 29 Volodymyr Dahl East Ukrainian National
Medicine and Biotechnologies of Lviv University

Lviv National Environmental University (Lviv Dmytro Motornyi Tavria State Agrotechnological

11 . . . . 30 . .
National Agrarian University) University
12 Bogdan Khmelnytsky Mellt(?pol State Pedagogical 31 | Ternopil Ivan Puluj National Technical University
University
13 Mykolaiv National Agrarian University 32 Uman National University of Horticulture
14 Ukrainian National Forestry University 33 O. M. Beketov Nat1on§l Unlver.s1ty of Urban
Economy in Kharkiv
15 National Technical UIIE Zgﬁllg,, Kharkiv Polytechnic 34 Kherson State Agrarian and Economic University
16 Chernihiv Polytechnic National University 35 Khmelnytskyi National University
17 National Unlver-sr(y of Life anq Environmental 36 Central Ukrainian National Technical University
Sciences of Ukraine
18 National University of.Wate.r and Environmental 37 Cherkasy State Technological University
Engineering

19 National University of Food Technologies 38 Yuriy Fedkovych Chernivtsi National University

Source: Ministry of Education and Science of Ukraine (2023)

» Definition of the simulation apparatus, mod-
els of the DEA method for efficiency assessment.
The non-parametric DEA method was chosen
to evaluate the effectiveness of the scientific and

journalistic activity of agrarian HEIs of Ukraine. The
subject of economic activity is efficient if, according
to the solution of problems (1)-(3) or (1)-(4), the in-
put technical efficiency is equal to 1 and the binary
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values are equal to zero. For efficient economic enti-
ties, the T.C. Koopmans (1951) optimum is achieved,
at which the existing level of resource consumption
ensures the maximum possible results of activity.
This suggests that the combination of resources is
optimal. Non-zero values of dual estimates indicate
that the subject of economic activity is inefficient.

An economic entity that is efficient according to
the CRS model is also efficient according to the VRS
model and operates in the most productive scale,
the CRS (Constant Return to Scale) zone (Bogetoft &
Otto, 2013). The scale efficiency value of such an en-
tity is SE=1. If SE<1, then the scale of activity of such
an economic entity is inefficient due to too large or
too small scale of activity. The following zones of
scale inefficiency are distinguished: with decreas-
ing return to scale (DRS) and with increasing return
to scale (IRS). If the subject works in the DRS zone,
then the scale of its activity is too large, and if in the
IRS zone, it is too small from the optimal one. It is
possible to determine the nature of returns to scale
(RTS) when solving problems (1)-(3). If according
to the received solution XX A'<1, then the subject
works in the IRS zone, if 2.¢ A >1, then in the DRS
zone (Bogetoft & Otto, 2011).

At the stage of clarification and detailing of the
research task, input-oriented VRS and CRS models
of relative efficiency assessment were chosen. De-
termining the relative efficiency according to the

VRS and CRS models will allow a full analysis of ef-
ficiency to identify the causes of inefficient activity.
The reasons for inefficient work can include the irra-
tional use of resources and the wrong scale of activi-
ty. The chosen orientation of input-oriented models
allows providing recommendations for achieving
the maximum efficiency of the scientific and jour-
nalistic activity of the HEIs under study through the
optimization of the resources used. This approach
to optimization is appropriate if the indicators of
the results of scientific publication activities are suf-
ficient, are limited by the contracts of SWPs, and it is
necessary to save the resources spent. Input-orient-
ed DEA models are more convenient for educational
process managers, as management has more oppor-
tunities to control input resources and adjust them.

» Determination of input and output values
for performance evaluation. The specified stage of
the study included the determination of input and
output variable models, namely, the formation of
the composition of factors considering the specif-
ic features of the object under study, the verifica-
tion of the condition of non-degeneracy. Statistical
data of input factors were obtained from the official
website of the Ministry of Education and Science of
Ukraine (2023), output factors — from the website
“Education in Ukraine and abroad” (2023). The val-
ues of the input and output variables are presented
in Table 2.

Table 2. Input and output data for building DEA models

Input data Output data
Income to the AL Number of
No. Financing of | special fund of S.cop.us citations of | Hirsch Index | Hirsch index
DMU | SWPs. people | HEIs in 2020'. | per one SWP pl;l bémo(:;‘s SWPs of the | of SWPs of the | difference
UAH of the HEIs in tl?e HEISs in HEIs in 2021. | HEIsin 2021 | (2021-2020)
20202 UAH 2021. pes. pcs.

1 376 89194 277 5004 173 590 13 2

2 327 69 255 597.38 13 456 206 515 10 2

3 1285 206 950 420.3 1485 2673 14 444 43 3

4 401 80 868 766 271 193 852 14 1

5 327 68 290 648.29 9906 280 765 11 1

6 826 244 447 860.6 2112 4262 18 456 46 1

7 665 131734 756 1043 972 2374 21 1

8 686 113 593 894.1 2211 961 2765 21 4

9 413 107 988 364.3 6 356 561 1058 13 1

10 412 86 775294 518 286 1970 22 2

11 338 82024 309.75 2194 233 722 9 2

12 278 63 836 469 5831 174 536 11 5

13 352 83 015 800 15337 205 517 12 4

14 314 81628 951 11 321 363 3292 26 5

15 1387 370 456 684 4206 4890 19915 48 3

16 260 102 850 837 12579 467 1825 19 19

17 1210 460 500 086.1 8 055 1730 6 645 32 4

18 549 137998 203.1 4003 722 2402 19 4

19 577 171116 283.3 1432 717 3243 25 3
20 141 28348 087.48 963 34 64 6 6
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Table 2, Continued

Input data Output data
Income to the Number Number of
No. Financing of | special fund of S.cop.us citations of | Hirsch Index | Hirsch index
DMU | SWPs. people | HEIs in 2020'. | per one SWP publications SWPs of the |of SWPsofthe | difference
UAH of the HEIs in by SWPs ?f HEIs in 2021. | HEIsin 2021 | (2021-2020)
20202, uAH | e HEIsin pes.
2021. pcs.
21 168 48 057 414 2096 296 1631 17 1
22 759 116 341 560.4 7170 3916 25987 67 5
23 199 56 214 057 17 623 101 143 6 6
24 356 70454941 1909 244 546 11 3
25 325 70359 641 4467 243 418 9 3
26 876 127778 537 10 042 1152 11944 47 5
27 385 118 660 074.1 7 355 463 1932 20 3
28 772 151 417 840 6 683 975 7082 32 2
29 435 125 405 236 996 943 3498 21 5
30 318 83029 307 3174 281 668 12 5
31 416 85079178 2108 910 2832 17 2
32 295 76 091 055.5 1407 211 306 9 4
33 499 109 467 191.9 11.081 597 1440 17 3
34 216 47324793 2072 123 349 10 4
35 544 104 312 584.6 2234 684 2812 19 0
36 311 74 986 147.68 341 261 606 10 2
37 345 72738 483 193 294 1093 20 14
38 1035 178 450 009.4 539 3995 20227 64 3

Note: 'except for 1) funding to ensure social benefits and other expenses according to the legislation; 2) a reserve, except
for added expenses related to the increase in the official salary (rate) of an employee of the first tariff category, which was

not prescribed as of January 1 of the previous year;

2according to the results of scientific and scientific and technical works under international cooperation projects, ac-
cording to the results of scientific and scientific and technical works under economic contracts and according to the
results of the provision of scientific services per one SWP according to the principal place of employment

Source: Ministry of Education and Science of Ukraine (2023), Education in Ukraine and abroad (2023)

The selected variables reflect the relationship
between the resources of HEIs and the results of sci-
entific publication activities created on their basis.
When forming the composition of input and output
variables, the time factor is considered — the speci-
fied results of scientific publication activity are pos-
sible at least one year after the impact of the speci-
fied input factors. The performance of the condition
(5) is verified as follows:

38>max{3x4;3(3+4)}; 38>max{12;21}; 38>21.

Thus, condition (5) is being performed.

» Efficiency evaluation results. At the last stage
of the study, the implementation of the research
task, analysis, and evaluation of the found solutions
were carried out.

Table 3 shows the results of the calculations of
technical efficiency (TE), pure technical efficiency
(PTE), scale efficiency (SE) and returns to scale (RTYS).

Table 4 shows the summary efficiency evalua-
tion indicators.

Table 3. Calculation results

No. No.
DMU TE PTE SE RTS DMU TE PTE SE RTS
1 0.3806 0.4524 0.8414 Increasing | 20 1.0000 1.0000 1.0000 Constant
2 0.3493 0.5058 0.6906 Increasing | 21 1.0000 1.0000 1.0000 Constant
3 0.5919 0.6332 0.9347 Increasing | 22 1.0000 1.0000 1.0000 Constant
4 0.5614 0.8691 0.6459 Increasing | 23 0.5468 0.7625 0.7172 Increasing
5 0.3637 0.5411 0.6722 Increasing | 24 0.4117 0.5667 0.7264 Increasing
6 1.0000 1.0000 1.0000 Constant 25 0.3515 0.5238 0.6711 Increasing
7 0.4837 0.6001 0.8060 Increasing | 26 0.6742 0.6847 0.9847 Increasing
8 0.4673 0.5565 0.8397 Increasing | 27 0.5414 0.5460 0.9915 Decreasing
9 0.3406 0.5115 0.6658 Increasing | 28 0.4759 0.4792 0.9930 Increasing
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Table 3, Continued

No. No.
DMU TE PTE SE RTS DMU TE PTE SE RTS
10 0.8347 0.8736 0.9555 Increasing | 29 0.7317 0.8349 0.8764 Increasing
11 0.3337 0.5130 0.6505 Increasing | 30 0.5068 0.5641 0.8984 Increasing
12 0.5324 0.6027 0.8834 Increasing | 31 0.5446 0.7172 0.7593 Increasing
13 0.4066 0.4718 0.8618 Increasing | 32 0.4388 0.6413 0.6842 Increasing
14 0.9001 0.9138 0.9849 Decreasing | 33 0.3816 0.4457 0.8562 Increasing
15 0.7167 1.0000 0.7167 Decreasing | 34 0.6282 0.7415 0.8473 Increasing
16 1.0000 1.0000 1.0000 Constant 35 0.4770 0.5611 0.8501 Increasing
17 0.3322 0.3532 0.9403 Increasing | 36 0.5126 0.9953 0.5150 Increasing
18 0.4249 0.4720 0.9001 Increasing | 37 1.0000 1.0000 1.0000 Constant
19 0.6392 0.6519 0.9805 Increasing | 38 1.0000 1.0000 1.0000 Constant

Source: according to authors’ calculations

Table 4. Evaluation indicators

Indicators Calculated values
TE PTE SE
Number of effective ones 7 8 7
Percentage of effective ones 18.42 21.05 18.42
Average efficiency 0.6022 0.6996 0.8511
CRS 7
IRS 28
DRS 3

Source: according to authors’ calculations

The calculated values of relative efficiency al- the rating of the HEIs under study by technical,
low making a rating of agrarian HEIs according pure technical efficiency of scientific publication
to scientific publication activity. Table 5 shows activity.

Table 5. Evaluation indicators

Rating of agrarian HEIs Rating of agrarian HEIs
according to the CRS-input model according to the VRS-input model
No. DMU TE (CRS) Rank No. DMU PTE (VRS) Rank

6 1 1 6 1 1
16 1 1 15 1 1
20 1 1 16 1 1
21 1 1 20 1 1
22 1 1 21 1 1
37 1 1 22 1 1
38 1 1 37 1 1
14 0.9000 2 38 1 1
10 0.8347 3 36 0.9953 2
29 0.7317 4 14 0.9138 3
15 0.7167 5 10 0.8736 4
26 0.6742 6 4 0.8691 5
19 0.6392 7 29 0.8349 6
34 0.6282 8 23 0.7625 7
3 0.5919 9 34 0.7415 8
4 0.5614 10 31 0.7172 9
23 0.5468 11 26 0.6847 10
31 0.5446 12 19 0.6519 11
27 0.5414 13 32 0.6413 12
12 0.5324 14 3 0.6332 13
36 0.5126 15 12 0.6027 14
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Table 5, Continued

Rating of agrarian HEIs Rating of agrarian HEIs
according to the CRS-input model according to the VRS-input model
No.DMU TE (CRS) Rank No.DMU PTE (VRS) Rank
30 0.5068 16 7 0.6001 15
7 0.4837 17 24 0.5667 16
35 0.4770 18 30 0.5641 17
28 0.4759 19 35 0.5611 18
8 0.4673 20 8 0.5565 19
32 0.4388 21 27 0.5460 20
18 0.4249 22 5 0.5411 21
24 0.4117 23 25 0.5238 22
13 0.4066 24 11 0.5130 23
33 0.3816 25 9 0.5115 24
1 0.3806 26 2 0.5058 25
5 0.3637 27 28 0.4792 26
25 0.3515 28 18 0.4720 27
2 0.3493 29 13 0.4718 28
9 0.3406 30 1 0.4524 29
11 0.3337 31 33 0.4457 30
17 0.3322 32 17 0.3532 31

Source: according to authors’ calculations

Analysis of the calculated technical efficiency
(TE) values in Table 3 allow concluding on the effi-
ciency of resource use. The following HEIs had the
highest technical efficiency (TE): Oles Honchar Dni-
pro National University, Chernihiv Polytechnic Na-
tional University, Odesa State Agrarian University,
Odesa State Ecological University, I.I. Mechnykov
Odesa National University, Cherkasy State Tech-
nological University, Yuriy Fedkovych Chernivtsi
National University. The minimum value of tech-
nical efficiency (TE) corresponded to the National
University of Life and Environmental Sciences of
Ukraine. The estimated value of TE=0.33 means
that the use of involved resources can be reduced
by 67% and at the same time the indicators of sci-
entific publication activity will not decrease. Con-
clusions about relative efficiency are better made
by calculations of pure technical efficiency (PTE)
because both the efficiency of the use of resources
and the efficiency of the scale of activity are con-
sidered. The following HEIs had the highest value
of pure technical efficiency (PTE): Oles Honchar
Dnipro National University, National Technical
University “Kharkiv Polytechnic Institute”, Cherni-
hiv Polytechnic National University, Odesa State
Agrarian University, Odesa State Ecological Uni-
versity, I.I. Mechnykov Odesa National Universi-
ty, Cherkasy State Technological University, Yuriy
Fedkovych Chernivtsi National University. The
minimum value of pure technical efficiency (PTE)
corresponded to the National University of Life
and Environmental Sciences of Ukraine and was
PTE=0.35. The reasons for the inefficient operation
of the mentioned HEIs are the irrational use of re-
sources and the small scale of activity, it works in
the zone of Increasing Return to Scale (IRS).

The maximum technical efficiency (TE) of sci-
entific publication activity was achieved by the
seven HEIs under study, based on the data present-
ed in Table 4. The percentage of efficient ones was
18%. Thus, 82% of HEIs use resources irrational-
ly. The maximum pure technical efficiency (PTE)
of scientific publication activity was achieved by
eight HEIs under study. The percentage of efficient
ones was 21%, i.e., 79% of HEIs use resources irra-
tionally and have an unbalanced scale of activity.
Only seven HEIs operate in the zone of the most
productive scale (CRS). The percentage of efficient
activities in terms of scale is 18%. In other words,
82% of HEIs can increase efficiency by changing the
scale of their activities. The average scale efficiency
is SE=0.85. In the zone with an increasing return to
scale (IRS) there are twenty-eight HEIs. The size of
the activity of these HEIs is too small from the op-
timal one. The scale of activity is too large for three
HEIs. These HEIs operate in a zone with a decreas-
ing return to scale (DRS).

According to the results of the calculations pre-
sented in Table 5, the first place in the rating of tech-
nical efficiency was shared by the following HEIs:
Oles Honchar Dnipro National University, Chernihiv
Polytechnic National University, Odesa State Agrar-
ian University, Odesa State Ecological University,
L.I. Mechnykov Odesa National University, Cherkasy
State Technological University, Yuriy Fedkovych
Chernivtsi National University. These universities
efficiently use educational resources. The first place
in the rating of pure technical efficiency was shared
by the following HEIs: Oles Honchar Dnipro Nation-
al University, National Technical University “Kharkiv
Polytechnic Institute”, Chernihiv Polytechnic Na-
tional University, Odesa State Agrarian University,

Ekonomika APK. 2023. Vol. 30, No. 1



Odesa State Ecological University, I.I. Mechnykov
Odesa National University, Cherkasy State Techno-
logical University, Yuriy Fedkovych Chernivtsi Na-
tional University. These HEISs are efficient in terms of
the use of educational resources and the scale of their
activities. The rating values displayed in Table 5 can
be used as a benchmarking tool, by which reference
objects are determined, and comparative analysis
is carried out to improve the efficiency of activities.

»Conclusions

Different authors use different specifications of DEA
models to measure the effectiveness of educational
and scientific activities. The variety of models used
is primarily determined by different combinations
of input and output data. In the conducted study;,
the models of the DEA method were selected, input
and output data were presented for the evaluation
and analysis of the efficiency of the scientific
publication activity of agrarian higher education
institutions of Ukraine, and the identification of
the cause of inefficiency.

According to the study results, eight agrarian
HEIs in Ukraine have the maximum pure technical
efficiency of scientific publication activities.
These HEIs are efficient in terms of the use of
the educational resources, and the scale of their
activities. 18% of the HEIs under study efficiently use
the educational resources and 18% have an optimal
scale of activity. The average technical efficiency is
0.6, the average pure technical efficiency is 0.7, and
the average scale efficiency is 0.85, which is quite
high. Investigated HEIs that are inefficient according
to the DEA method can improve efficiency indicators
by optimizing resource indicators and changing the
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scale of operations. One of the advantages of using
the non-parametric DEA method is the ability to
determine the optimal values of input and output
variables, which allow the business entity to achieve
maximum efficiency. The task of further research
is to determine, using the DEA method, the main
resource indicators of agrarian HEIs, which will allow
inefficient HEIs to become as efficient as possible.
Notably, relative efficiency is calculated using the
DEA method. Therefore, HEIs that rank first in the
compiled rating can also increase efficiency. For
this, both the best universities in the world and
countries can be selected as reference objects, but
with modified indicators. The choice of reference
HEIs should be made by experts. Improving the
efficiency of agrarian HEIs, which have maximum
efficiency, is also the task of further research.

The results of the ranking of agrarian HEIs of
Ukraine according to the effectiveness of scientific
publication activities reflect the results of the activity
of a certain HEI, are a tool for decision-making
by stakeholders, are the HEI's tool for marketing,
external audit, self-analysis, and benchmarking.

The study results can be used to rank agrarian
HEIs according to the efficiency of scientific
publication activities, to determine the reasons for
their inefficient work, and to provide reasonable
recommendations for increasing efficiency to the
maximum level.
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OuiHKa epeKTUBHOCTI arpapHUX 3aK/aaiB
BULLOi OCBiTK YKpaiHu MmetoaomMm DEA

flHa BonoguMmupiBHa Jonrix

KaHgunoaT eKOHOMIUHMX HayK, OOLLEeHT

CyYMCbKUI HalioHanbHWM arpapHMii yHiBepcuTeT
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> AHOTaLif. AKTYaJIbHICTh JOCTi)KEHHS 3yMOBJIEHA HEOOXiJHICTIO YIOCKOHAIEHHSI IPOIIECY OIiHKY e()eKTUBHOCTI
HaAyKOBOI1OCBITHBOI AisIHOCTI 3aK/Ia/iB BUILIO] OCBITH KpaiHU Ta BUSHAUYEHH I IPUYNH HeeeKTUBHOCTI. MeTa cTaTTi—
BJOCKOHAJIUTH IIPOIleC OI[iHKY e(peKTUBHOCTI HAyKOBO-ITyOJIIIIMCTUYHOI AisIIbHOCTI arpapHUX 3aKJIaAiB BUIIOT OCBITH
Ykpainu MmetogoM Data Envelopment Analysis. JlocsigskeHHsI 31ifICHIOBAJIOCH 3a 3arajJbHUM eBPUCTUYHUM METOLIOM,
3aCTOCOBYBAJINCh MaTeMaTHUKO-CTAaTUCTUYHI MeTOIM OOPOOKHU Ta aHaJi3y BXiIHUX Ta BUXiTHUX MAaHUX, KOMIT IOTEpHi
METONM i1 peaJtidamii 3amad JOCTiKeHHsI Ta abCTPAKTHO-JIOTIYHI JJIA BU3HAYEHHS CTYNEHIO0 aKTyaJabHOCTI,
(opmyrOBaHHA BUCHOBKIB. Y JOCJiIKeHHI 06I'PYHTOBAHO AOIIIBHICTh 3aCTOCYBaHHSA HellapaMeTPUYHOI0 METOIY
Data Envelopment Analysis A1 oniHKH e()eKTUBHOCTI HAyKOBOI i OCBITHBOI JiAIbHOCTI 3aKJIaliB BUILOI OCBITH, a
TaKOK JOLIIBHICTE BUKOpUcTaHHs Voluntary Retirement Services Ta Compulsory Retirement Service mozeJiei, 1110
Opi€HTOBaHI Ha BXiJ] IJIs1 OI[IHKY TEXHIYHOI, YMCTOI TeXHIYHOI, MacIITabHOI e(heKTUBHOCTI HAYyKOBO-IyOJTiIIUCTUYHOI
nistmpHOCTI. Ha ocHOBI cTatrcTryHOi iHgopMariii 3a 2020-2021 pokn MetomoM Data Envelopment Analysis 3iticHeHO
OIIiHKY TeXHIYHO{, YMCTOI TeXHIYHOI, MacmTabHOI eheKTUBHOCTI HAayKOBO-ITyOIiICTUYHOT AiAapHOCTI 38 arpapHuX
3aKJIaiB BUINOI OCBiTHM YKpaiHu. 3a pesy/asraraMu pPO3paxyHKIB 18% OOC/II)KyBaHUX 3aKJaAiB OCBITH MAalOTh
MaKCUMaJIbHE 3HAaYeHHs TEeXHIYHOI Ta MacmTabHoi epexkTuBHOCTI. CepenHs TexHiYHA eEeKTUBHICTh Craanae 0,6,
cepefHs 4YKCTa TeXHIYHA e(PeKTUBHICTD — 0,7, cepeqHs macmTabHa eeKTUBHICTb — 0,85. AHAJTI3 OI[iHEHUX 3HAYeHb
BiIHOCHOT e()eKTUBHOCTI 103BOJIUB BUSABUTU IPUUNHYU Hee(EKTUBHOCTI KOXKHOTO JOC/IiKYBAHOT0 3aKJIaly BUIIO]
OCBITH, cepe] SKMX HEONTHMajbHe BUKOPHUCTAHHS OCBIiTHIX pecypciB Ta He30alaHCOBAHMHM MacmITabd IisIbHOCTI.
3a pesysbBraTaMu JOCTIIKeHHs CKJIaleHO PEUTHUHT arpapHUX 3aKJ/IadiB BUIIOI OCBITH YKpalHU 3a e(PeKTUBHICTIO
HAYKOBO-IYOJIIIUCTUYHOI TisITbHOCTI, AKUN MOsKe OYyTH BUKOPUCTAHUH SIK TONMOBHEHHS O TPAAUI[IHHUX PEHUTHUHTIB
aHaJsi3y HayKOBOI Ta OCBIiTHBOI HislIbHOCTI. Pe3ynbsratu qOCiIKeHb MOKYTh OYyTH BUKOPUCTAHI JJIs1 paH)KyBaHH:A
3aKJIaJIiB BUIIOI OCBIiTH 32 e(DEKTUBHICTIO, BU3HAYEHHS IPUYHH 1X Hee(PeKTUBHOI TislIbHOCTI

» KniouoBi cnosa: arpaphi 3ak/iaau Buioi ocitu; mero Data Envelopment Analysis; TexHiuHa e(eKTHBHICTE;
YCTa TexHiYHa e(peKTUBHICTh; MacIITabHa epeKTUBHICTh; PEUTHHT
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» Abstract. Farms form an integral element of territorial entities and local culture: they use a variety of agricultural
systems, promoting a balanced diet and preserving the environment. In wartime conditions, farms have a unique
potential for creating productive and sustainable food systems. All these features indicate that the study of the system
of farm development is relevant and has both theoretical and practical significance. The purpose of this study was to
substantiate the theoretical and methodological principles, socio-economic and legal issues of the activities of farms
in the conditions of martial law. The methodological framework of the present study included the provisions of system
analysis and economic theory. To generalize results, monographic, normative, graphic, abstract-logical methods and
approaches were used. It was found that the conditions for staying on the single tax of group 4 are the most beneficial for
farms, since the tax is fixed and depends solely on the volume of land plots. It was established that personal farms have
the opportunity to implement their activities in the form of entrepreneurship for individuals-entrepreneurs who have
organized a family farm. The study characterized individual family farms in Lviv, Zakarpattia, and Chernihiv regions.
It was established that during martial law, the state allocates funds under special grants and subsidies to support the
development of farms. It was found that the most adapted to the crisis conditions associated with military actions are
farms and household plots. The results of the study can be considered in the development of regional programs for the
development of agricultural business entities; the development of regulations for the formation and development of
cooperation and integration in the agricultural sector of the economy
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» Introduction

Farms are an essential component of the agricultural
sector of the economy and an effective mechanism
that contributes to expanding employment and in-
creasing the incomes of the population in rural ar-
eas. The organization and activity of family farms
were established by the Law of Ukraine No. 1788-
IX “On Amendments to Certain Legislative Acts of
Ukraine on Stimulating the Activities of Farms” dat-
ed 24.09.2021 (The Supreme Council..., 2022). The
need for legal consolidation of such an economic
structure is caused by the fact that household plots
factually operate as family farms.

Family farms are the most motivationally orient-
ed (the owner is the head of the family, the farm is
owned by the family, and the family holds shares in
its capital). The effective development of entrepre-
neurship as the main driving force in the develop-
ment of the country's agrarian economy depends on
the state of the business and market environment.

Considering the functioning of farms in extreme
conditions, most researchers paid attention to the
expediency of their creation; the formation of so-
cial capital of farms and private farms, and the mili-
tary and economic significance of business entities.
Economists' attention is focused on the problems of
infrastructure support for rural areas and the assess-
ment of target parameters of the anti-crisis stability
of enterprises.

In the published studies on the problems of the
development of farms, the main attention was paid
to the essence of the concepts, the need for state
support, the assessment of the impact of the exter-
nal environment, and the criteria for assessing the
investment status of subjects. But the issues of the
development of farms in the conditions of martial
law have been neglected. In addition, the issues of
methodological foundations of estimation — indi-
cators that identify the effectiveness parameters of
social development processes, which concerns fam-
ily farms, have not been further developed. These
issues are discussed in this paper, with particular ex-
amples of the effective functioning of family farms.

Yu. Lupenko et al. (2021) state that the use
of modern production technologies is one of the
main areas of development of the farmer's activity.
M. Odnorog et al. (2019) established that entrepre-
neurs are most adapted to extreme operating con-
ditions, and the activities of inefficient institutions
in the state reduce the guarantees of property rights
and the level of life of the villager.

T. Ivanyuk et al. (2020), argued that during the
cooperation of farmers' associations, the start-spe-
cialization mechanism should be implemented as
an opportunity for additional financing of devel-
opment, considering the features of innovative re-
sources, the territorial, or local socio-economic sys-
tem of functioning. I. Yatsiv and Yu. Solovei (2019)
found that the imperfection of forms of social capi-
tal hinders the involvement of small agricultural en-
trepreneurs in integration processes.

H. Molnar (2021) substantiated models of stren-
gthening, commercialization, and differentiation of
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farm activities. H. Sanikidze (2021) covered method-
ological provisions regarding the creation and func-
tioning of farmer organizations and agricultural co-
operatives. N. Gafarov et al. (2023) substantiated
that the cooperation of private farms can improve
the socio-economic living conditions of the rural
population.

D. Shyian et al. (2021) analysed the situation in
households from the standpoint of income, expens-
es, food quality, and consumption of individual
products, and assessed potential opportunities for
the development of the organic products market.
Notably, S. Strapchuk & O. Mykolenko (2022)
analysed house-hold expenses as a component of
estimating their financial condition. J. Junaidi et
al. (2022) found that household food security is
related to survival strategies and the socio-
economic characteristics of the family.

S. Ierokhin et al. (2022) found that small and me-

dium-sized entrepreneurship in agriculture is a basic
economic tool for the development of civil society.
S.Kalnyi (2022) claimed that cooperation, vertical in-
tegration, and association reflect areas of organiza-
tional transformation of farms. D. Nemish and M. Hu-
menyuk (2022) established that work experience and
high flexibility of management reflect the strengths
of the development of small business entities.

The present study substantiated the essence of
the transformation of household plots into family
farms in the conditions of martial law, which proved
their effectiveness. Small farms have advantages
over large enterprises that have suffered large loss-
es as a result of military operations. Working under
conditions of limited access to credit, farms need to
address market gaps to have a form of guaranteed
co-financing.

The purpose of this study was, from the stand-
point of a systemic approach, to evaluate and sub-
stantiate the theoretical, methodical, and practical
principles of entrepreneurial activity of farms in the
agrarian sector of the economy of Ukraine in war-
time conditions.

» Results

Family-type economic entities. In Ukraine, several
distinct entities belong to family-type farms. These
are farms — legal entities; family farms (FF) — indi-
viduals-entrepreneurs; and other entrepreneurs
working on small plots of land, but not registered
as farms. There is a certain informal gradation of
economic entities according to the amount of land
under cultivation: small farmers-entrepreneurs —
up to 100-200 ha; medium — 200-10,000 ha; large
farms — over 10,000 ha. According to Article 55 of the
Economic Code of Ukraine (State property fund...,
2022), the qualification of business entities is deter-
mined by two criteria: the amount of income from
any activity and the number of employees.

Micro-enterprises include enterprises with an
annual income of up to 2 million EUR. Small enter-
prises, respectively, include those with income from 2
to 10 million EUR. Therewith, considering the specif-
ics of agricultural production (specialization), large
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enterprises can also have separate thresholds from
500 thousand EUR to 2 million EUR. For instance,
in a grain farm, up to 600-700 ha of land are in use.

Family farms that do not use hired labour and
cultivate plots of up to 20 hectares are in the IV
group of the unified tax. For these farms in 2023, the
minimum tax liability will be set at half the standard
amount-2% ofthe standard land valuation, and later
it will be increased to 2.5%. The share of agricultural
production should be 75%. In the conditions of mar-
tial law, when the share of production becomes less
than 75%, to confirm the status of a unified taxpayer,
a copy of the decision of the regional council on un-
favourable economic conditions that led to a change
in the structure of production should be submitted
to the tax authorities (State property fund..., 2022).

» Development of entrepreneurs in agricul-
ture. For a long time, small farms developed in
conditions of limited opportunities, as Ukraine's
agricultural policy was focused on supporting large
business structures. Furthermore, legislative initia-
tive No. 3131 (“On amendments to the Tax Code of
Ukraine and other legislative acts of Ukraine regard-
ing the de-shadowing of agricultural production”)
(Economic Expert Platform..., 2022) may limit the
development of small farms. The purpose of the
strategy for the development of entrepreneurship

and integration processes in the countryside in the
post-war period is the development of an environ-
ment capable of ensuring employment and income
growth of the able-bodied rural population, rural
households, and communities, the development of
rural areas based on entrepreneurial initiative, and
household plots.

The draft order of the Cabinet of Ministers of
Ukraine “On approval of the Concept of stimulating
the development of entrepreneurship in rural areas
until 2030” for the successful development of family
farms proposes to focus on the development of the
agricultural advisory system. Furthermore, atten-
tion is focused on long-term support for the devel-
opment of small agrarian business entities and the
activation of the creation of family farms (Order of
the Cabinet..., 2021).

» Number and main indicators of the func-
tioning of small entrepreneurs. Considering the
positions of local self-government, it is important
to form a balanced socio-economic activity of rural
communities, which is ensured by the presence of
an optimal number of business entities in the forms
of management in agriculture of various scales with
priority support for farms, various forms of coopera-
tion as integration structures for the organization of
joint activities (Tables 1-2).

Table 1. Dynamics of the number of entrepreneurs by forms
of management in agriculture for 2027, thousand units

2027 deviation
Entrepreneurs 2016 2017 2018 2019 2020 2021 fe 2021 in %
orecast
to 2016
Number of
agricultural
enterprises. as 47697 | 45558 | 49208 | 48504 | 47523 | 45661 | 44513 | -4.27
of 01.11 of the
corresponding year.
including:
Farms 33682 34137 33164 32452 31851 31257 30123 -7.20
Family farms - - - 64 48 151 247
Production
. 998 997 996 1005 1009 1001 992 +0.30
cooperatives
Service cooperatives 949 1017 1073 1207 1270 1274 1265 +34.24
Household plots 4075.2 4031.7 3996.5 3975.1 3954.8 39215 37828 -3.77
Individuals-
23 458 21201 20922 20337 19 354 18 876 16 341 -19.53
entrepreneurs
Hortlcultgral i i i i i 4128 4135
companies

Note: 1) the data are presented without considering the temporarily occupied territories; 2) household plot — a house-
hold, the members of which, according to the current legislation, are provided with a plot of land with the intended

purpose “for keeping a household plot”
Source: research based on data (Economic statistics, 2023)
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Table 2. Principal indicators of functioning of small entrepreneurs in agriculture

deviation
Indicators 2016 2017 2018 2019 2020 2021 2021 in %
to 2016

Number of operating small

.. . 40 788 45815 46 225 45 898 45 480 43 824 +7.44
entities. units
- including individuals- 23458 | 21201 | 20922 | 20337 | 19354 | 18876 | -19.53
entrepreneurs
Equity at the end of theyear. | o1 3005 | 1672067 | 185365.6 | 240283.4 | 310046.9 | 130737.1 | -18.99
min UAH
Current financial investments
(current financial assets) at the 1241.6 800.9 858.4 907.7 721.7 1383.9 +11.46
end of the year. mln UAH
Long-term financial
investments (non-current 78705 | 89055 | 8323.0 | 87909 | 96544 | 52761 | -32.96
financial assets) at the end of
the year. mln UAH
[CJZI;‘;"‘I investments total. min | ) 134 | 571553 | 246241 | 192646 | 159226 | 221909 | +1.27
Capital investments in tangible | ) 4976 | 970239 | 24417.3 | 19078.1 | 157657 | 219849 | +0.40
assets. mln UAH. incl.:
—in the land. min UAH 44.4 49.2 71.5 75.2 49.6 28.2 -36.49
—inavailable buildings and 176.9 181.5 292.6 300.1 138.9 331.6 +87.45
structures. mln UAH
—in the construction and
reconstruction of buildings. 1690.3 23434 2636.4 2593.9 1927.9 2523.0 +49.26
mln UAH
—inmachinery and equipment. | 19 005 | 936770 | 207427 | 151212 | 131350 | 18597.6 -5.25
min UAH
Capital investments in
intangible assets. mln UAH. 15.6 131.4 206.8 186.5 156.9 206.0 +1320.5
incl.:
—in concessions. patents.
licences. trademarks. min UAH 0.4 9.2 1.4 0.9 0.4 0.6 +50.0
— in the purchase of software. 5.3 9.8 12.7 8.4 5.4 14.8 +179.24
mln UAH
Volume of products sold. min
UAH 142 400.4 | 175406.6 | 195893.5 | 203805.5 | 235869.3 | 325714.9 +128.73
Share in the total volume of
products sold in the industry. % 36.64 40.10 38.82 37.91 40.13 36.55

Source: research based on data (Economic statistics, 2023)

» Support from the Food and Agriculture Orga-
nization of the United Nations (FAO). As a result of
the military operations, 1.5 million citizens need aid
in resuming their activities in agriculture. The Food
and Agricultural Organization of the United Nations
(FAO) in 2023, to resume work in agriculture, plans
to help restore activities and directs 205 million dol-
lars for this. In 2022, 40,000 households in rural ar-
eas have already received this aid, and 100 million
USD are still planned to be directed in 2023 to aid
households (Landlord, 2022).

Implementation of the State Program “Afford-
able Loans 5-7-9%"

As of January 2023, the Entrepreneurship Devel-
opment Fund has already concluded cooperation
agreements with banks regarding the implementa-
tion of the State Program “Affordable Loans 5-7-9%".
(LandLord, 2023). Farmers can receive a loan for the

restoration of production facilities (destroyed or sto-
len partially or completely due to extreme operating
conditions) in the amount of up to UAH 60 million (at
9%) foraperiod of up to five years; state subsidy; tech-
nical supportloan from state donors; targeted credit.

In 2022, according to the State Program “5-7-9%
Affordable Loans”, by Resolution of the Cabinet of
Ministers of Ukraine No. 916 dated July 29, loans for
seed companies (at 0%) in the amount of UAH 95.5
billion were extended to 12 months, and 24,722 bil-
lion UAH were received under state guarantees (80%).
There are no funds to support the development of en-
trepreneurs in agriculture in the country's budget for
2023. However, the state can provide compensation,
grants, or loans if necessary. For instance, Switzer-
land August 2022 allocated almost UAH 100 million
for the affected 296 milk production farms in Kharkiv,
Sumy, Chernihiv, and Kyiv regions (LandLord, 2023).
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» Implementation of the “e-Robota” grant
program. Within the framework of the “e-Robota”
grant program, it is planned to create new jobs (632
permanent, 9,000 seasonal) in the development
of greenhouses and gardens in 2023. This pro-
vides an opportunity for the operation of 80 new
farms. 72 applications for gardens have already
been approved (for UAH 327 million; 1,090.31 ha);
for greenhouses — 8 applications (55 million UAH;
13.97 ha). UAH 383 million is the total amount of
grants in two areas (Lupenko & Shpykuliak, 2019).

In 2022, grants in the amount of UAH 53.8 mil-
lion have already been received by 33 farms and 6
business entities: LLC “Yahidnyi Dar”, LLC “Mi-
Agro”, LLC “Svoi Vitaminy”, FE “Rosy Bukovyny”,
FE “Gold”, PE “Lada Agro” (Ministry of Agrarian
Policy..., 2022). The decision on the procedure for
providing grants for the creation or development of
viticulture, horticulture, and berry growing and the
procedure for providing grants for the creation (de-
velopment) of greenhouse farming is stipulated in
the Resolution of the Cabinet of Ministers of Ukraine
No. 39 of January 17, 2023 (On Amendments to the
Procedure for Providing Microgrants for the Cre-
ation or Development of Own Business, Procedure
for Providing Grants for the Creation or Develop-
ment of Horticulture, Berry Growing and Viticulture
and Procedure for Providing Grants for the Creation
or Development of Greenhouses) (Cabinet of Minis-
ters of..., 2023). The issue regarding the transfer of
funds to recipients from the general fund of the state
budget has been resolved.

In 2022, to provide additional financial support
to family farms, the Ministry of Agrarian Policy and
Food of Ukraine allocated UAH 1,420.44177 thou-
sand to an off-budget account, paying its share as a
single social contribution (Ministry of Agrarian Pol-
icy..., 2022). In addition, in 2023, within the frame-
work of the USAID AGRI-Ukraine program, the Bay-
er company will invest more than 35 million USD in
expanding the capacity of the seed processing enter-
prise (Agroportal, 2022).

» Program for the development of agriculture
in the Lviv region. During 2022, 70 new farms were
created in the Ivano-Frankivsk region, but the Com-
prehensive Agricultural Development Program, ful-
ly adapted to the conditions of martial law, was ap-
proved only in the territory of the Lviv region. This
program covers and substantiates four areas of sup-
port and functioning of small and retail producers
with funding of more than UAH 22 million. Today, the
Lvivregionistheleaderin thenumber of family farms.

Subsidy payments for cows from the state bud-
get for two years in a row allowed for slowing the
pace of herd reduction. In 2022 alone, 16 new fam-
ily farms were registered in the Lviv region. As of
01.01.2023, the total number of family farms in the
region was 78. Of these, 48 family farms operated in
the dairy cattle industry in 2020-2022. The dynam-
ics of cattle population growth are quite positive
(+798 heads or +33% compared to 2021). Farmers
received a double subsidy per cow (5.3 thousand
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UAH per head - from the State Agrarian Register;
2.5 thousand UAH - from the regional budget).
109 business entities (77 — legal entities; 32 — in-
dividuals-entrepreneurs) received support in the
amount of UAH 7.5 million for keeping 3,000 cows.

Farms were also provided with grant support for
projects to increase processing capacity under the
“e-Robota” program in the amount of up to UAH 8
million (70% - grant funds; 30% - recipient funds)
(Agroportal, 2022).

» Indicators of family farming identification.
During the study, it was substantiated that the ba-
sis of the methodological principles of estimating
the development of family farms are indicators that
ensure the identification of parameters with the
corresponding assessment of the most general and
tangential indicators, namely the effectiveness of
business processes; social development considering
the specific features of the organizational and legal
form; economic interactions, etc. The list of indica-
tors of statistical reporting establishes the content of
the corresponding methodical constructions. One
of the indicators of identification of a family farm
is the volume of land ownership. The second is the
work of the owner and their family members.

It was also established that the value of the in-
dicative indicator of the structure and size of land
ownership or land use is one of the main institu-
tional and formalization features of family farming.
Rating identification of family farms as a legal form
is the basis for implementing the priority of state
support; development of forecast indicators; im-
provement of strategic guidelines for development;
improvement of national agrarian policy (The con-
cept of development..., 2021).State registration of
family farms

54 family farms are registered in the Unified State
Register of Legal Entities and Individuals-Entre-
preneurs (the name contains family farm or family
farming). 7 have an invalid certificate and 6 are reg-
istered in the Autonomous Republic of Crimea (FF
“Tair”, FF “Guliai-Pole”, FF “Pryrichne”, FF “Khutor
Luzhky”, FF “Khaziain”). 6 farms ceased their activi-
ties, but are still present in the Register.

The distribution of family farms registered as a
legal entity by regions (except the Autonomous Re-
public of Crimea), by type of activity, is as follows:

» breeding of dairy cattle: FE “FF “Lyska”, FE “FF
“Yunikasol”, Rivne region;

» breeding of other animals: FF “Ravlyk Bu-
kovyny”, Chernivtsi region;

» mixed agriculture: FE “FF “Riverseil”, FE “FF
“Koptar”, Zakarpattia region;

» cultivation of seed and stone fruits: FG “SFG
“Agrofruit Zakarpattia”, Zakarpattia region;

» growing of berries, nuts, other fruit trees: FF
“Medova yahoda”, Lviv region; FF “Fazenda SS”, FF
“Krasyvyi Sad”, Kyiv region; FE “FF “Dolyna zdor-
ovia’, FE “FF “Tertychny”, Kherson region; FE “FF
“Babychivske”, FF "Horikhovyi Rai”, Poltava region;
FE “M and M Family Farm”, FE “FF “Sribna Zemlia”,
FE “FF “Arnika”, Zakarpattia region;



» cultivation of grain crops, leguminous crops
and oilseeds: FF “Vidrodzhennia 2019”, Khmel-
nytskyi region; FE “FF “Pryshchepa”, Chernihiv re-
gion; FE “Pronchuk Agro”, Rivne region; FE “FF “Ko-
los”, Zaporizhzhia region; FE FF “Raf-agro”, Mykolaiv
region; FF “Berezka”, Zhytomyr region; FE “FF “Zak-
agrotrans”, Zakarpattia region; FE “Simeina Ferma”,
Vinnytsia region; FF “Kovalovy”, Donetsk region; FF
“Zelena Dibrova”, FF “Dibrova”, Sumy region; FE “FF
“Mitselia”, FF “Soliana”, FF "Nerta”, FF “Lesia”, FF
“Agro-Ivanys”, FF “Agrikole”, Poltava region (Unified
State Register..., 2022).

» Animal husbandry and financial support for
farms. A considerable part of farms does not have a
livestock sub-sector, or livestock comprises a small
share in the structure of agricultural production.
For instance, FF “Kub”, FF “Medova Yagoda” — Lviv
region; FF “Zakagrotrans” — Transcarpathian region
(Agroportal, 2022; Nomis, 2022); FE “M and M Fam-
ily farm”, FE “Sribna Zemlia”, FE “Arnika”, FE “Agrof-
ruit Zakarpattia”, FE “Family farming “Koptar”, FE
“Riverseil” — Zakarpattia region (Unified State Regis-
ter..., 2022; You Control, 2022).

In 2022, over 3,100 producers of agricultural
products in the Volyn region received special bud-
getary financial support (31.8 million UAH - subsidy
for keeping cattle (cows) in the amount of 5,300 UAH
per cow for 845 owners; 57.7 million UAH - subsidy
per unit of cultivated agricultural land (1 ha) in the
amount of 3,100 UAH per 1 ha for 2,282 owners) (Ag-
roportal, 2022).

» Implementation of the “Family Dairy
Farms” project. The “Family Dairy Farms” project
is being actively implemented in the territory of
four regions (Rivne, Volyn, Khmelnytskyi, Terno-
pil). The leaders in terms of the number of active
family dairy farms are the Khmelnytskyi region (37
farms), Volyn region (26 farms), and Rivne region
(23 farms). Dairy farms operate in the Poltava re-
gion (9), Mykolaiv region (6), and Sumy region (4).
In 2021 alone, the number of new participants in-
creased by 92 farms (Family dairy farms, 2023). In
extreme operating conditions in 2022, the number
of family dairy farms was 172 (+22% increase in
cattle; +20 farms in the Poltava, Volyn, and Khmel-
nytskyi regions). Therewith, the average milk yield
for 2022 in the network of farms of the Family Dairy
Farms project amounted to 4,800 litres.

Furthermore, compost production was intro-
duced on farms and the network of cheese factories
was expanded (The number of..., 2020; Agroportal,
2022). Implementation of the “Family Dairy Farms”
project provides opportunities to create family dairy
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farms and support them (Poltava region); help with
transporting cows and equipment (Sumy region);
provide seeds for sowing corn (Vinnytsia region) or
compound feed (Ternopil region) (Kurkul, 2022).

To revitalize dairy farming, the implementation
of the “Family Dairy Farms” project for particu-
lar 167 family farms is controlled by UkrMilkInvest
LLC. It offers financial support for the construction
of premises, the purchase of livestock, and the pur-
chase of equipment; provides consulting and veter-
inary services. Sources of financing for the activities
of family dairy farms are bank loans, grants from
foreign governments, and funds from private in-
vestors. FF "Molochne Dyvo” (Rachyn village, Lutsk
district, Volyn region) keeps 74 heads of cattle; FF
“Yunikasol” (Rivne region) — 29 heads of cattle (own
craft cheese factory sells about 300-400 kg of cheeses
every month); “Molochnyi Shliakh” (Rivne region) —
21 heads of cattle with calves; “Papyki” (Derno vil-
lage) — 21 heads of cattle; “Markivchanka” — 40 heads
of cattle (ITC, 2022).

» Areas of statesupportforfamilyfarming.Toin-
crease the potential of familyfarming, state supportis
vital. The areas of state supportinclude starting one's
own business, ensuring the protection of property
rights, employment, and the formation of the middle
class in the countryside (Order of Cabinet..., 2023).

The state should also contribute to the socio-eco-
nomic development of the village, national identity,
and reproductive management in the countryside. It
is important to activate the mechanism of stimulat-
ing “green” production and the production of niche
and sparsely distributed products, fiscal stimulation
of the general entrepreneurial activity of the popula-
tion (The UN announces..., 2019; LandLord, 2022).

» Development of rural households and pri-
vate household plots. The mechanism of function-
ing of farmers and private household plots (PHP)
not only preserves but also develops the potential of
supply chains and the volumes of local market nich-
es, increases the system of ensuring the adaptation
of the agrarian structure of Ukraine to the EU (Na-
tional Academy..., 2022). The development of pri-
vate household plots contributes to the formation
and stabilization of rural society (Concept of devel-
opment..., 2021; Expert assessment of..., 2023).

In 2020, there were 3,954.8 thousand PHPs in
Ukraine, using 6,125.7 thousand ha of land, produc-
ing a share of gross agricultural products (36.6%).
The largest share in the production of certain types of
products is the production of potatoes (98.1%), veg-
etables (84.6%), fruit (83.2%), milk (70.2%), livestock
breeding (64.9%), poultry farming (45.3%) (Table 3).

Table 3. General characteristics of rural households and private household plots

deviation
Indicators 2017 2018 2019 2020 2021 2021 in %
to 2016
Number of househ‘ﬁiistlsn ruralareas. thous. |4 q001 | 48736 | 48442 | 47821 | 47341 | -3.39
Number of PHPs. thous. units 4031.7 3996.5 3975.1 3954.8 3921.5 -2.73
Land area owned by PHPs. thous. ha. incl.: 6175.6 6132.2 6 133.6 6125.7 6120.0 -0.90
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Table 3, Continued

deviation
Indicators 2017 2018 2019 2020 2021 2021 in %
to 2016
for construction and maintenance of
residential buildings. outbuildings and 793.3 791.0 788.3 787.0 777.1 -2.04
structures. thous. ha
for private household farming. thous. ha 2551.3 25134 2512.6 2517.7 2544.2 -0.28
for commercial algl;lfgflsvlfl?iﬁdeUCtlon' thous. | 57993 | 2777.1 | 27818 | 27726 | 27353 | —2.29
leased. thous. ha 338.5 345.0 348.2 350.9 367.1 +8.45
Househ‘ﬂgfl‘e’fg‘;g‘ﬁi area. %: 51.6 51.3 51.6 52.7 51.3
0.51-1.00 ha 26.4 28.0 27.6 27.0 26.9
over 1.01 ha 22.0 20.7 20.8 20.3 21.8
The average area of land used by one
householdgthat owns a plot of lagd. ha 2868 2921 2858 2822 2667 —7.01
The a"erageﬁfjszzﬁg‘liid area of the 1.23 1.20 1.19 1.18 1.24 +0.81
The average land area of the PHP. ha 1532 1534 1543 1549 1561 +0.03
Gross agricultural production. billion UAH 279393 | 314904 | 311302 | 326604 | 437539 +56.60
Produced by the household per person. UAH 5347 5519 5500 5184 5521 +3.25
The share of ho;:ggﬁictlisolnn' gyzoss agricultural 395 379 36.9 366 32.0
The share in the production of certain types of
products. % of the total volume. incl.:
potatoes 97.8 98.1 98.2 98.1 97.7
vegetable crops 86.1 85.6 85.3 84.6 85.9
fruit and berry crops 80.9 78.4 83.4 83.2 79.2
milk 74.9 72.6 71.8 70.2 68.2
raising livestock 37.0 34.9 31.9 31.2 29.4
Industrial output index. % to the previous year 95.8 101.7 99.1 93.6 105.6
crop production 95.5 103.3 100.2 92.8 111.4
livestock products 96.3 98.1 96.7 95.6 92.4

Source: research based on data (Economic statistics, 2023)

The negative trend is a decrease in livestock
production (about 4% per year). There is a physi-
cal reduction of agricultural enterprises in the war
zone. A potential loss of up to 30% of the animal
population is expected.

» The principal factor of economic develop-
ment in the period of post-war reconstruction.
During the post-war reconstruction period, the
main factor in the development of the economy will
be the unification of villagers into cooperatives and
simplified companies. In their activities, the villag-
ers understood that their existence can be ensured
only based on mutual support. The programs al-
ready implemented in Ukraine by the FAO (Food
and Agriculture Organization) and other donors im-
plement a farmer-centric model in agriculture. The
trend for self-sufficiency, the practice of gardening,
homesteads for personal needs is being updated
(Economic foresight, 2022).

» Land relations and development of entre-
preneurship. Multi-industry production is a pri-
ority for medium and large economic structures,
and micro- and small ones, which include family
farms with a size of 2-20 hectares, are more effec-
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tive when focusing on an optimally selected prod-
uct niche. Reforming land relations is inseparable
from the development of entrepreneurship, espe-
cially small and medium-sized business structures.
During the war, 10,341 agreements were conclud-
ed, covering an area of 18,153 ha. In terms of the
number of transactions and the area of land for
which transactions were registered, the most ac-
tive land market during the war was as follows:
Vinnytsia region (2.2 thous. ha), Dnipro region
(1.3 thous. ha), Poltava region (2.2 thous. ha), Kiro-
vohrad region (2.4 thous. ha), Khmelnytskyi region
(1.8 thous. ha). In the last week of July 2022, 1,317
transactions were concluded within the land mar-
ket covering an area of 2,256 ha (Agroportal, 2022).

In terms of efficiency and creativity, it is neces-
sary to single out niches of exclusive products, or in-
novative ones, which, according to the final balance
of costs and benefits, can be considered high-mar-
gin, etc. A small farm cannot rely on the effect of
scale. It is expedient for such an enterprise to choose
the optimal specialization, market segment, and
produce high-quality food products to support the
demand for it from a certain category of consumers.



» Plans to implement the concept of stimulating
the development of entrepreneurship in rural areas
until 2030. In implementing the Concept of stimulat-
ingthedevelopmentofentrepreneurshipinruralareas
until 2030 (The concept of stimulating the develop-
ment..., 2021), itis planned to increase the number of
cooperatives (based on farms or PHPs) by 40-50 units
and the employment of the rural population; advisers
and expert advisers up to 70 people, small enterpris-
es in rural areas at the level of 1.5-2 thous. units. The
changes also apply to facilities for primary process-
ing of products; the share of production of farms in
the total amount of gross agricultural products up to
15% and the income of local budgets; coverage of ad-
visory services to 90% of commodity producers and
the rural population (Decree of the President..., 2019).

» Study of the specific features of the process-
es of functioning and development of farms. The
principal role in the preservation and development
of local markets and food supply chains is played
by farmers and PHPs. Farmers and PHPs function
for the existence of the producer itself, and not just
for profit and rent. The development of farms and
private farms, as well as their cooperatives, will con-
tribute to ensuring the adaptation of the agricultural
structure of Ukraine to the EU (National Academy of
Sciences..., 2022; The twilight of..., 2022). The study
of the specific features of the functioning and devel-
opment of family farms in extreme conditions is fo-
cused ontheessence of concepts, factors, assessment
methods, management tools, the influence of exter-
nal and internal factors, and allows formulating key
aspects of using their potential in the field of ensur-
ing food security. These questions have been consid-
ered in various interpretations by some economists
(Ukraine 2022..., 2022; Expert assessment..., 2023).

M. Malik and V. Mamchur (2020) argued that
“family farming” means an organization of agricul-
tural production managed by a family; depends on
family work. A family farm can be organized in the
form of an individual or legal entity. It was also es-
tablished that family farms combine two purposes
of functioning (consumer (increasing the well-being
of all household members) and production (maxi-
mizing income)). Emphasis is placed on models
of family corporation, labour farming and farming
based on the use of hired labour. It was noted that
the features of a family farm are as follows: norms of
behaviour (social orientation, cultural heritage, pre-
dictability of actions of household members, inno-
vativeness); duality of development goals (income
maximization, land management); a combination
of cultural, economic, technological conditions of
functioning and multi-vector processes.

O.H. Shpykuliak and O.V. Alekseeva (2021) con-
ducted empirical assessments of trends in the devel-
opment of farms. The results confirmed the special
socio-economic importance of farms in ensuring
labour productivity, rural employment, efficiency of
family farms; features of personification of labour
results from employment in their own economy
and labour motivation. The authors of this paper
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support the position that the development of family
farming in rural areas is a priority model for improv-
ing the well-being of the population (Law of Ukraine
755-1V..., 2015).

The implementation of the marketing strategy of
small businesses is the most essential element of the
management system for the survival of the popula-
tion and providing citizens with high-quality food.
This is also confirmed by the results of modelling the
parameters of the stability of the anti-crisis devel-
opment potential of agricultural business entities.
The analysis of the impact of the armed conflict on
the development of small business entities in agri-
culture allows establishing the correlation between
the change in the sale price of products and finan-
cial costs for defence needs and substantiating the
trends of changes in the average sale prices of agri-
cultural products (Semenenko et al., 2021).

The development of cooperation is one of the
areas of restoring farm production after the war and
increasing employment and well-being of the rural
population. The processes of survival and coopera-
tion of small business entities, increasing the com-
plexity of management from the standpoint of Agile
Business Process Management (Agile BPM) belong
to the processes of the mechanism of realization of
the socio-ecological benefits of functioning, expan-
sion of competitive advantages, prompt response to
changes in the market and in the business environ-
ment (Lopes & Gomes, 2022; Bitkowska et al., 2022).

The authors of this study agree with the opinion
of V. Rudenko et al. (2022) and S. Kravchenko et al.
(2022b), who determined that the imperfection of the
fiscal mechanism is reflected in the manifestations
of the investment activity of households. It is advis-
able to optimize the taxation of small-scale entrepre-
neurs and to create innovative integrated structures
by involving the employees of the advisory services
in the accounting and analytical work of small-scale
agricultural producers. This should also be reflect-
ed in the priority areas of development of small en-
trepreneurs in agriculture and in the mechanism
of increasing the investment potential of Ukraine.

Small entrepreneurs in agriculture are quite sen-
sitive to extreme conditions and transformational
shocks. The model of behaviour and survival in the
functioning environment chosen by a small entre-
preneur entity is critical. The problem of survival for
small entrepreneurs is reflected primarily in the loss
of their market niche capacity. Therefore, the man-
agement of the business entity should be ready for
operational appropriate actions, namely for devel-
oping and applying strategies to reflect the effects of
the consequences of wars by the entrepreneur and
its structures (Kravchenko et al., 2022a).

Some researchers insist that the primary tasks
that will arise after the war will be a review of the is-
sue of granting benefits for the development of live-
stock, as well as repurposing the program of avail-
able loans to stimulate the technical re-equipment
of production and the development of enterprises
for the production of agricultural products in farms
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and small farms (in the field of animal husbandry).
An essential task will be to prepare entrepreneurs
producing the animal husbandry products for ad-
aptation to the sanitary standards of the European
Union and the standards of technical regulation
(Ukrainian Institute of the Future..., 2022).

The study of the specific features of the func-
tioning of family farms allows concluding on their
further development and defining conceptual ap-
proaches to the proper performance of their func-
tions to ensure food security, reduce poverty, create
more jobs and improve the environment. Consid-
ering the state's capabilities under martial law, the
focus should be on supporting public goods - en-
suring the spread of financial literacy and creating
prerequisites for developing investment proposals
to increase the potential of the agricultural sector.
Added support for small-scale farming is needed, es-
pecially for the development of livestock industries
and niche organic crops. It is also important to pro-
mote the transition of small farms to “green” growth
and the transition to climate-neutral technologies.

»Conclusions
The conducted empirical assessments of trends in
the development of farms confirmed their special so-
cio-economic importance as quickly responding to
changesinthebusinessenvironmentundermartiallaw.

Accordingtothe“Decade of Family Farming2019-
2028” announced by the UN, 54 family-type farms
were registered in Ukraine at the beginning of 2023.
The purpose of the strategy for the development of
family farms in the post-war period is the formation
of an entrepreneurial environment capable of ensur-
ing the growth of the incomes of the rural population.

The study results indicate that the activity of
farms in wartime conditions ensures the perfor-
mance of their functions. Family farms are more
adapted to wartime activities due to their mobile
management system and compact production. The
development of rural social capital is becoming a
priority. The prospects for the institution of self-suf-
ficiency and the provision of food support to other
citizens are increasing.

The successful development of farming is based
on activities that operate in individual regions. Thus,
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in the Lviv region, a comprehensive program for the
development of agriculture, adapted to wartime
conditions, was developed and approved, which
makes provision for support with appropriate fi-
nancing of small (including family) producers. This
provided a positive trend in the growth of the cattle
population in 2022 by 33% compared to 2021.

It was substantiated that there is a need to fulfil
the purpose of accelerated development of family
farms in the most promising areas that will be ca-
pable of providing a substantial increase in added
value (processing of agricultural raw materials, in-
novative renewal of production, and infrastructure).
In further studies, there is a need to clarify the stra-
tegic areas and principles of small entrepreneurship
development, accelerate the post-war development
of the Ukrainian economy and activate the involve-
ment of local self-government bodies in supporting
the family farms. For this, it is necessary to develop
state and regional programs for the development of
family farms for the period until 2030 according to
the UN action plan “Decade of family farms 2019-
2028” and to determine the priority areas of their
development in Ukraine.

The reasons that hold back the development of
family farming are as follows: the absence of a coher-
ent and consistent policy aimed at the comprehen-
sive development of rural areas, which is based on
the needs of the territorial communities of villages
and settlements, and on the support of family farms
that own and use land plots with a total area of no
more than 100 ha, and agricultural cooperatives; low
level of technical and technological support; insuf-
ficient awareness of the population about the pos-
sibilities and advantages of creating family farms.

In the further development of family farms, a
crucial factor is state support for starting one's own
business, protecting property rights, and employ-
ment, spreading financial literacy, and increasing
export potential.
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» AHoTaulif. PepMepchKi rOCIOAAPCTBA € HEBIJ EMHUM €JIEMEHTOM TEPUTOPIAIbHUX YTBOPEHB i MiCIIEBOT KYJIBTYpH:
3aCTOCOBYIOTh Pi3HOMAHITHI CiIbCBKOIOCIIOAAPCHKI CHCTEMH, CIPHUAI0YI 30a/1aHCOBAHOCTI pallioHy Xap4yBaHHS,
30epiraoTb HaBKOJIMIITHE CepefoBHINe. B yMOBax BOEHHOTO 4Yacy ()epMepChbKi TOCHOZApCTBA MAIOTh YHiKaJIbHUHI
ToTeHIian Aj1s1 (popMyBaHHS NPOAYKTUBHUX i CTIMKHMX IIPOJOBOJIBYMX cucTeM. Bci mi ocobsmBocTi cBimgars, mo
JOCTiIKEeHHSI CUCTEMHU PO3BUTKY (pepMEPCHKUX TOCIOJAPCTB € aKTYyaJIbHUM i Ma€ sIK TEOPETUYHE, TaK i IpaKTUYHE
3HAUYeHHs. MeTa CTaTTi — OOIPYHTYBaTH TEOPETHMKO-METOMOJIOTiYHI 3acajgy, CoIiajJbHO-eKOHOMIiYHi Ta IpaBOBi
po0JieMH IistIbHOCTI (hepMepChbKUX TOCIIOAPCTB B yMOBAX BOEHHOT'O CTaHy. 3a METO0JIOTiYHY OCHOBY JOCJIiI;KEeHHS
CJIYTYBaJIU TOJIO’KEHHSI CUCTEMHOT0 aHaIi3y Ta eKOHOMIYHO] Teopii. Bukopucrano Mmonorpadiyauii, HOpMaTUBHUM,
rpagivyanii, abCTPAKTHO-JIOTiYHI METOIY Ta MiXOAH y3araJbHEeHHsI pe3y/IbraTiB. BU3HaueHOo 110 YMOBU IepeOyBaHHS
Ha €UHOMY IIOJIaTKy 4 IPyNH € HalOiIbII BUTITHUMH [IJ1s1 (hepMepChKUX FOCIIOIapCTB, TaK sIK MOAaTOK (hikcoBaHUI
i 3aJIeKUTh JIMIIE BiJ 0OCATIB 3eMeJbHUX HiAHOK. BCTaHOBJIEHO, III0 OCOOUCTI CEeJISTHCHKI TOCIIOIapCcTBa MAlOTh
MOXKJIMBICTh peasi3yBaTH CBOIO JiAJbHICTH y (opMi minnmpuemMHunTBa A (isudHUX OCiO-minmpuemiiis, ki
oprauisyBayu CPI. [lana xapakTepuCTUKa OKpeMUX cCiMeHUX hepMepChKUX rOCIIofapcTs JIbBiBChKOI, 3akapnaTcbKol
Ta YepHiriBcpKoi o6s1acteii. BcTaHOBJIEHO, IIT0 TIiJ] Yac BOEHHOTO CTaHy JiepskaBa BUIIJIsSIE KOIITH 3a CIIel] JOTaIlisiMu
Ta CyOCHAIsAMU JJIs MiATPUMKH PO3BUTKY (pepMepChKUX rOCTIOIApCTB. BUSABIIEHO, IO HAMOIIBIN aJallTOBAaHUMU 0
KPU30BUX YMOB, IIOB’I3aHUMHU 3 BOEHHUMU [IisIMU, € hepMepChKi i 0COOUCTI cesisTHCBKI rocrogapcraa. Pesynsratu
JOCTiIKeHHsI MOKYTh OyTH BpaxoBaHi IIpW po3po0JieHHI perioHaJbHUX MPOrpaM PO3BUTKY CYO'€KTiB arpapHOro
HiJIPUEMHULITBA; po3po0Ili HOPMAaTUBHO-IIPABOBUX AKTIB [JIs1 (popMyBaHHsA i pO3BUTKY Koomepawii i iHTerparii B
arpapHiil cepi ekoHOMIKHK
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