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Aim. To determine the consequences of the cyclic development in the agrarian sector and evaluate the shifts in the
structure and the performance of the animal breeding branch due to the occurrence and course of the agrarian crises
and inter-crisis periods, to substantiate the measures and practical actions for its restoration. Methods. Common sci-
entific methods were applied, including historical and logical, dialectic and systemic analysis, theoretical generaliza-
tion, analysis and synthesis, variation dynamics, comparison, grouping, indexing, and table methods. Results. The
cyclic nature of the development in the agrarian sector was investigated; it was found that agrarian crises, starting
with 1990 to 1999 which lasted 10 years, from 2000 to 2010 — 10 years, from 2011 to 2015 — 5 years, from 2016 to
2020 — 5 years, were the consequences of this process and their trough was a starting point to launch a new cycle.
It was determined that the transition to new forms of economic activity was accompanied by the destruction of the
material foundation of animal breeding, the arable areas under forage crops were reduced, the scientific requirements
towards crop rotations were not followed, yet the transformational processes promoted the organization of animal
farms of different organizational and legal forms. It was analytically proven that there was no restoration of animal
breeding after the transformational crisis: the highest indices were registered in 2013 — 56.1 % from the level of the
animal breeding production index in the basic year as compared to the lowest value of this indicator of 43.3 % in
2000. It was demonstrated that practically all the effective indices of animal breeding production tended to decrease,
except the following ones: poultry meat production, the production volumes of which increased twice; the production
of honey was increased by one-third; the performance of cows increased by 1.8 times. The russian aggression has
induced the exacerbation of the crisis phenomena in the animal breeding industry, which will cause the manifesta-
tion of catastrophic risks in some sub-branches, like meat and milk animal breeding. We suggested the main direc-
tions of strategic post-war restoration of animal breeding restoration based on the intensive methods of enlarging the
livestock of farm animals, modernization of industrial potential of animal breeding complexes, expansion of forage
crop areas, recovery of the natural forage foundation, and increasing the capacities of producing concentrated fod-
der, the introduction of resource-saving and ecology-oriented technologies, digital instruments with the adherence to
stable development principles and innovational provisions. Conclusions. It was determined that the livestock of most
sub-branches of the animal breeding industry was not restored after the trough of the transformational crisis, and the
indices of the pre-crisis state were not reached, except in poultry breeding. The descending trends, initiated in the
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transformational period, reached such dynamics that they still go on in some main branches of animal breeding. The
exception was found in poultry meat production, in which the count of birds decreased down to 82.2 % from the basic
year, but the 2.36-fold gain in live weight was ensured, which promoted the approximately two-fold increase in the
production volumes. It was found that the descending trend of milk production is permanent, and as of the end of the
investigated period, only one-third of the 1990 index was produced in Ukraine (34.2 %). It was caused by the fact that
the number of cows decreased more than five times during the investigated period, yet the index value of the annual
yield of milk per one cow changed to the ascending trend, and at the end of the investigated period, the yield of milk
increased 1.8 times — up to 5,155 liters. It was proven that in the years of crises, there was a decrease in the number
of small and large agrarian milk-producing enterprises and an increase in the group of extralarge ones. No clear mani-
festation of regularities in the cyclic development was registered by the main indices of animal breeding because after
slight rises, this branch remained on a low level, and since the peak of the agrarian crisis has had descending dynamics.
It was substantiated that the main factors of shorter time periods in the crisis manifestation in animal breeding are as
follows: global climate change, stronger initiatives on the introduction of climatically neutral technologies of produc-
tion, adherence to ecological requirements and standards, development of different organizational forms of conveying
the novel elaborations to agrarian producers and their scientific and consultative support, active state support, etc.
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INTRODUCTION

The relevance of the animal breeding industry for the
economy of any country is determined by numerous
factors, among which noteworthy is the fact that the
products of animal origin are components of food safe-
ty, the increase in the consumption volume of which
demonstrates the increase in the population’s life qual-
ity. At the same time, global climate change impacts
the resilience of animal breeding since it causes higher
heat stress and greenhouse gas emissions, which condi-
tions crisis phenomena in the industry. It requires the
elaboration of preventive measures to minimize the
negative impact of the crisis on the food safety of the
country and the well-being of farm animals and poultry.

The system of preventive measures and practical ac-
tions regarding the flexible adaptation of animal breed-
ing to climate change and the manifestation of other
crisis-related effects based on the implementation of
ecology-oriented and resource-saving approaches to
the breeding technologies is considered by foreign re-
searchers within the framework of sustainable develop-
ment (Bonilla-Cedrez et al, 2023; Wawrzyniak, 2023).

The balanced development of the country’s agricul-
ture is achieved via a rational combination of plant
production development (Shust et al, 2023) and animal
breeding industry (Pavlenko and Vinichenko, 2017,
Dankevych, 2014; Bohdanovych, 2015), which is a
manifestation of the synergic effect for the purpose of
enhancing the efficiency of the industrial activity of
agrarian enterprises. It is explained by animal breeding
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being the largest consumer of plant cultivation prod-
ucts, namely, forage. It is known that almost one-third
of globally produced cereals are used as fodder for
farm animals and poultry (Bayram et al, 2023; Zhen
et al, 2023). In addition, the animal breeding industry
helps low-income strata of the population survive in
hard-to-reach areas and is a valuable source of income
for the rural population.

A relevant specificity of the animal breeding industry
is its impact on preserving the biodiversity and genetic
resources for food production and sustainable develop-
ment of agriculture, which is confirmed by the fact that
more than one-third of ruminants of the world is kept
on the pastures in dry biomes. Thus, under the rational
organization of production, the animal breeding indus-
try may promote the fulfillment of relevant ecosystem
functions, the circulation of nutrients, the binding of
organic carbon in soil, and the preservation of agricul-
tural landscapes.

At the same time, this ambiguous specificity of the
animal breeding industry lies in its being a direct source
of greenhouse gas emissions, mainly due to intestinal
fermentation and manure, and an indirect source dur-
ing fodder production (agricultural and forage crops).
The functioning of animal breeding systems is accom-
panied by the release of large volumes of manure and
by-products and the flow of nutrients into water and air.

Thus, the animal breeding industry develops under
the impact of macro- and microenvironment factors,
the combination of which defines its resilience and
efficiency and conditions the manifestations of crisis-
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related events and, thus, rises and troughs in produc-
tion volumes and the corresponding changes in the
effective indices of its development. Currently, all
the described characteristics and conditions of animal
breeding development have a high level of fluctuation
and uncertainty, which conditions the specifics of its
cyclicity manifestation and, thus, the elaboration of
measures and actions, notable for a specific stage of
development, which would promote stabilization and
enhance positive tendencies. The main current task for
the development of the agrarian sector of the economy,
including the animal breeding industry, is reaching a
sustainable increase, capable of meeting the current
needs of the population for food and promoting the
well-being of farm animals and poultry, as well as en-
suring the growth and preservation of natural resources
and ecosystems for the needs of future generations.
Therefore, it is important to investigate the impact of
agrarian crises on the changes in the structure and ef-
ficiency of the animal breeding industry to rationalize
efficient measures for overcoming crisis phenomena.

The analysis of recent studies and publications. 1t is
evident that higher variability and uncertainty in the
functioning of the agrarian sector condition the need
for scientific studies on the manifestation of agrarian
crises and the elaboration of instruments for their study
and monitoring in conditions of periodic imbalance in
the agro-food system and its specific subsystems. Sci-
entists have a higher interest in the study of the state
and tendencies in the development of the investigated
sector, the results of which are used for some conclu-
sions. In the course of recent thirty years, until the
full-scale russian aggression, there were four actual
agrarian crises (Shust et al, 2023) that conditioned a
considerable decrease in production volumes down to
the level of the early 2010s, which requires the analy-
sis of quantitative-qualitative changes in its structure,
in plant production and animal breeding first and fore-
most, as well as in crisis years and inter-crisis periods,
to find the points of post-crisis increase.

It should be noted that both foreign and domestic sci-
entists study specific factors impacting the long-term
component of the development of the animal breeding
industry. For instance, in the research of the UN Food
and Agriculture Organization (FAO), the strategic
development of the animal breeding industry is con-
sidered based on the ramp-up of production volumes
for the main types of products using the principles of
sustainable development. The obtained results demon-
strate that the animal breeding industry may make a
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direct or indirect contribution to each of the 17 Sustain-
able Development Goals, set in 2015 (SDG), but there
is an urgent issue of decreasing the negative impact of
the animal breeding industry on the biodiversity and en-
vironment (FAO, 2018). The same opinion is shared by
domestic scientists (Holovachko et al, 2021; Lysenko,
2020), who see the overcoming of crisis phenomena in
the animal breeding industry via the implementation of
sustainable instruments and technologies.

The generalization of the study results of different
scientists demonstrates that they have identified the
factors, conditioning the manifestation of the risk in
specific branches of the animal breeding industry and
their consequences. However, there are not enough
studies that would generalize the manifestations of the
crisis and its consequences based on the study of its im-
pact on the efficiency indices of the industry develop-
ment, the balanced state of the industry structure, and
the development of the food production industry. For
instance, in the animal breeding industry, the main fac-
tors conditioning the crisis-related manifestations are
the catastrophic shortening in the number of livestock,
the decrease in the performance of animals and quality
of products, due to which a long-term stagnation in the
industry induced a decrease in the efficient indices and
its attractiveness for investments and a shortening of
animal breeding production volumes and the deteriora-
tion of food safety of the country, as a whole (Izhbold-
ina et al, 2021). It is clear that under a sharp decrease
in the purchasing power of the country’s population,
there is a distorted situation in terms of adhering to the
requirements of food safety, which also promotes the
ongoing negative tendency in the development of ani-
mal breeding and its strengthening.

We believe that the consequences of the COVID-19
pandemic for the animal breeding industry are current-
ly not estimated because most studies mainly consider
the failures in the functioning of production-sale chains
in the industry and economic losses, but their impact
on food safety and stability of the socioeconomic situa-
tion has not been studied (Rahman et al, 2023; Balagtas
et al, 2021). However, the COVID-19 pandemic also
triggered the decrease in the efficiency of the animal
breeding industry and the shortening of investments
required for the improvement of ecologic, social, and
economic indices in the industry.

However, the most destructive effect on the develop-
ment of the domestic animal breeding industry and ex-
acerbation of crisis phenomena was made by the russian
aggression. According to the preliminary estimates, the
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losses of cattle are estimated at USD 1.7 billion. The
experts note that the largest losses due to the decrease
in the livestock numbers are observed in the production
of milk and eggs, which amount to USD 254.2 million
and USD 159.7 million, respectively. At the same time,
the losses regarding other cattle and animal breeding
products due to the decrease in animal herds, including
pigs, cattle, poultry, sheep, goats, wax and honey from
bees, amount to USD 210.5 million. The animal breed-
ing industry has also suffered considerable losses due
to the decrease in the efficiency of the animal breeding
sector, which amounted to USD 1.1 billion (Top Lead
Company, 2023; KSE, 2022). These losses were caused
by killing, stealing, or injuring a large number of cattle,
which may lead to a deficit in some animal-derived
products. Thus, the war in the country has conditioned
the exacerbation of risks in the animal breeding indus-
try, the level of which is catastrophic in some regions.

The results of the study conducted by the FAO on the
losses in agriculture due to the war based on the survey
among the rural farmholds in Ukraine, demonstrate a
decrease in the volumes of animal breeding production
by USD 192.5 million due to a reduction in the num-
ber of animals. In addition, the experts stated that the
consequences of war induced a decrease in the perfor-
mance of farm animals and poultry that was registered
as 2.7 % for poultry and 12 % for cattle, which resulted
in a loss of income of USD 212.6 million (FAO, 2022).
We believe that the expert evaluations in the agrarian
sector of economy are significant, but they may be con-
sidered preliminary assessments, since the war is still
going on, and there is no possibility to determine actual
losses in the occupied territories. The war in this coun-
try will have a considerable negative effect on the fu-
ture development of the animal breeding industry and
demand the consolidation of resources for post-war
restoration.

The stability of the development in the animal breed-
ing industry is also affected by international factors
since the global manifestations of crisis-related phe-
nomena will impact the possibilities of the domestic
animal breeding industry to restore in the aspect of pro-
curing pedigree animals. The results of foreign inves-
tigations prove that the crisis has covered the animal
breeding industry in the entire world which will pin-
point the issue of providing the global population with
the products of animal origin. For instance, according to
expert opinions, the global demand for cattle will have
reached USD 20 billion by 2026, the tempo of annual
increase in which is 0.3 % starting with 2017. In 2021,
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the leading countries, importing farm animals, were the
USA, the import volumes of which were almost USD 3
billion, Germany, Italy, and the Netherlands. It is note-
worthy that the global cattle population is expected to
reach almost 2 billion animals by 2026, and the tempo
of the annual growth is 0.5 % on average, starting with
1966 (Global Livestock Trends, 2022).

The crisis has currently been noted for the develop-
ment of the animal breeding industry in France, which
is a leading country in this sector. In the recent decade,
the country has experienced a deterioration in the level
of food safety in terms of animal products since almost
30 % of the total volume of meat and meat products
consumed in the country are imported. At the same
time, France lost 800 thousand cows in seven years.
Therefore, they consider the offers about the instru-
ments of state support for farmers’ income, the acquisi-
tion of farms, and the provision of additional benefits
for them because the annual inflation rate for food
products reached very high values — 9.6 %. In addition,
the country pays great attention to decreasing the risk
of diseases among farm animals and poultry and allo-
cates EUR 20 million for preventive measures.

It should be noted that from 2005 to 2020, the num-
ber of specialized animal farms in Europe decreased
by 45 %, and the number of mixed farms — by 60 %
(PigUA.info, 2023). It is obvious that this situation
was conditioned by a number of factors — not crises
merely but also adherence to ecological requirements,
including strategic goals for the decarbonization of Eu-
ropean animal breeding. Most European countries have
introduced or are currently introducing the strategies of
decarbonization of animal breeding (Perissi and Jone,
2022), which is met with different farmers’ reactions.
For instance, the Netherlands, a country with a power-
ful animal breeding industry in Europe with over 100
million animals (cattle, poultry, and pigs), the largest
meat exporter in the EU, considers unconventional
measures to achieve compliance with the European
ecological requirements. For instance, the country has
developed a proposal which envisages a reduction in
livestock by 30 %, which is the most radical plan of
its kind in Europe (The Guardian, 2021). With this
purpose, they suggested scenarios that envisage forc-
ing farmers to sell the rights for emissions and even
their land to the state if the farm management does not
comply with the requirements of the European Climate
Law (European Climate Law, 2021). Considering the
orientation of Ukraine to the European community, it
is important to take into account the adopted require-
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ments that will have an evident negative effect on the
development of the animal breeding industry, which
might exacerbate the crisis phenomena. Therefore,
there is a need for the elaboration of a roadmap for the
consistent transformation of animal breeding branches
to comply with ecological requirements and adopt the
relevant program documents on different levels of ex-
ecutive management.

The generalization of the study results of foreign and
domestic researchers and international organizations
allowed for a conclusion about the high variability and
uncertainty of the environment of the animal breeding
industry, which requires complex studies on its current
state and the identification of the factors causing and
enhancing the crisis-related phenomena.

The aim of the study is to determine the consequences
of impairing the equilibrium in the structure of the agri-
cultural sector of the economy as a result of the emer-
gence and course of agricultural crises and the transi-
tion to a new model of agricultural production and their
impact on changing the structure and performance of
the animal breeding industry and to substantiate mea-
sures and practical actions aimed at its restoration with
the consideration of ecological requirements, the limi-
tations of dynamic growth and the need to achieve a
balanced socio-ecological and economic development
of the sectoral structure and the agro-food system.

METHODS OF STUDIES

A number of general scientific and specialized meth-
ods of research were used in the study. In particular,
such general scientific methods as dialectic and system-
ic analysis and theoretic generalization were used along
with the specialized methods: the method of dynamic
rows — to analyze the variability of the production in-
dex and the performance of agrarian sector, including
animal breeding industry; analysis and synthesis — to
study, summarize, and systematize the manifestations
of positive changes and negative consequences, related
to the primary production, including animal breeding
industry, through the peaks of agrarian crises and in-
ter-crisis periods, to identify the problems, which oc-
curred due to the aggression of the russian federation;
economic-statistical method (grouping, comparison,
indexing, tabular) — to process statistics data, visual-
ize it and describe the phenomena and processes under
investigation; variation dynamics — to determine the
scale, periods, and variations in the fluctuation of the
indices of gross agricultural output, including animal
breeding; theoretical generalization — to systematize
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the results of the studies and to prepare substantiated
conclusions.

The study on the impact of agrarian crises on the
changes in the structure and performance in the ani-
mal breeding industry included the following stages:
Stage I — the analysis of the variability of the produc-
tion index in animal breeding in 2009-2021, based on
which the descending and ascending trends will be de-
termined along with the points of the lowest decrease
(crisis trough) and maximal increase. The estimation
of the tempo of the change in the gross animal breed-
ing production volumes for the corresponding year was
made compared to 1990 (accepted as the basic 100 %).
It should be noted that the building of the dynamic row
by the index of animal breeding production volume and
the tempo of its change compared to 1990 and the pre-
vious period was done at the level of agriculture and
food industry. Stage Il was the determination of the ef-
ficient indices of the animal breeding industry develop-
ment, which helped determine the impact of the crisis
on the efficacy of the primary production and food in-
dustry; stage I1I — a complex study of the changes in the
structure of the products of animal breeding industry
and the efficacy of this production to determine the di-
rections of the impact of agrarian crises. The informa-
tional foundation for the study was the data of the State
Statistics Service of Ukraine.

THE RESULTS OF THE STUDIES

In the years of crisis, there were structural changes in
the animal breeding industry in the process of restor-
ing industrial potential after the transformational crisis.
The peak of the transformational crisis was notable for
a considerable decrease in livestock, poultry, and bee
colonies (Table 1).

The restoration of the livestock should have hap-
pened after passing the trough of the transformational
crisis, but the pre-crisis state was not reached in any
branch of the animal breeding industry. For instance, as
for cattle, in the basic year, the cattle livestock was esti-
mated as 24,623.4 thousand animals; at the peak of the
crisis — 10,626.5 thousand animals (43.1 % compared
to 1990), and at the end of 2021 — 2,644.0 thousand
animals (10.7 % compared to the basic year). The data
obtained may be presented as follows: the ratio for the
number of livestock in 1990 : 1999 : 2021 is 43.1 :
10.7 compared to the basic year. In terms of different
branches of animal breeding: the livestock of cows in
the dynamics in 1990, 1999, and 2021 was as follows:
8,372.0 : 5,431.0 : 1,544.0 thousand animals, which is
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aratio of 64.8 : 18.4 % compared to 1990; the livestock
of pigs: 19,426.9 : 10,072.9 : 5,608.8 thousand ani-
mals — 51.8 : 28.9 % compared to the basic year; the
livestock of sheep and goats: 8,418.7 : 1,884.7 : 1,094.3
thousand animals — 22.4 : 13.0 % compared to the ba-
sic year; the livestock of horses: 734.8 : 698.1 : 180.8
thousand animals — 94.6 : 24.6 % compared to the ba-

IBATULLIN et al.

sic year; the livestock of rabbits: 6,308.2 : 5,600.3 :
4,370.6 thousand of animals — 88.8 : 69.3 % compared
to 1990; the livestock of poultry: 246,104.2 : 126,079.8 :
202,243.1 thousand of birds — 51.2 : 82.2 % compared
to the basic year; the number of bee colonies: 3,515.1 :
2,856.5 : 2,686.0 thousand of bee colonies — 81.3 :
76.3 % compared to the basic year.

Table 1. Structure and dynamics of the cattle and poultry livestock: as of the end of the year, thousands of animals

1999

Species 1990: note 1998 _ 2000 2009 2010 2011

Cattle 24623.4 11721.6 10626.5 9423.7 4826.7 4494 4 4425.8

Including cows 8378.2 5840.8 5431.0 4958.3 2736.5 2631.2 2582.2

Pigs 19426.9 10083.4 10072.9 7652.3 7576.6 7960.4 7373.2

Sheep and goats 8418.7 2026.0 1884.7 1875.0 1832.5 1731.7 1739.4

Horses 738.4 721.3 698.1 701.2 443 .4 414.2 395.7

Rabbits 6308.2 5673.4 5600.3 5557.1 5620.6 5354.7 5642.7
Poultry 246104.2 | 129474.0 | 126079.8 | 123722.0 | 191446.4 | 203839.8 | 200760.6

Bees, thousands of colonies 3515.1 2974.3 2856.5 2849.3 3150.5 2921.5 2890.9
Source: composed and estimated according to the data

Tempo of change in the pro- |, 46.2 449 433 51.1 51.8 51.9

duction volumes, %

Note. Source: composed and estimated according to the data of the State Statistics Service of Ukraine for the cor-

Table 2. Structure and dynamics of animal breeding production

Kind of products 1990: note 1998 1999 2000 2009 2010 2011
Meat (in slaughter weight), 4357.8 1706.4 1695.3 1662.8 1917.4 2059.0 2143.8
thousand tons
Milk, thousand tons 25508.3 13752.7 13362.2 12657.9 11609.6 11248.5 11086.0
Eggs, millions 16286.7 8301.4 8739.7 8808.6 15907.5 17052.3 18689.8
Fleece, tons 29804 4600 3800 3400 4111 4192 3877
Honey, tons 50858 58899 55451 52439 74051 70873 70311
Productivity of farm animals
Average annual yield of milk 2863 2219 2358 2359 4049 4082 4174
from one cow
Average annual yield of fle- 3.4 2.9 3.0 3.0 3.6 34 34
ece from one sheep
Note: animal breeding production
Tempo of change in the pro- | 46.2 44.9 433 51.1 51.8 51.9

duction volumes, %

Note. Source: composed and estimated according to the data of the State Statistics Service of Ukraine for the cor-
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The main factors which conditioned the reduction
of the livestock are as follows: “withering away” of
the old-fashioned forms of production organization
and physical destruction of the material foundation of
animal breeding as a result of its division into shares;
a reduction in the raw resources of the cooperative
animal breeding due to the division of land plots and
their privatization to meet the needs of small farmers;

the reduction and termination of industrial-economic
relations between agricultural and food processing
enterprises; a higher imbalance in the prices for raw
materials of animal origin and industrial material and
technical resources, concentrated fodder, and zoovet-
erinary maintenance, provided to animal breeding
complexes, commercial dairy farms, and forage stor-
ing premises; an increase in the unprofitableness of the

1999:in% | 20201in % | 2021 in %
2014 2015 2016 2019 2020 2021 till 1990 till 1999 till 2020
3884.0 3750.3 3682.3 3092.0 2874.0 2644.0 43.1 27.0 92.0
2262.7 2166.6 2108.9 1788.5 1673.0 1544.0 64.8 30.8 92.3
7350.7 7079.0 6669.1 5727.4 5876.2 5608.8 51.8 58.3 95.5
1371.1 1325.3 1314.8 1204.5 1140.4 1094.3 22.4 60.5 96.0
316.8 305.8 291.5 224.2 202.0 180.8 94.6 28.9 89.6
5141.3 5042.9 4940.4 4522.9 4504.7 4370.6 88.8 80.4 97.0
213335.7 203986.2 201668.0 | 220485.8 | 200651.9 | 202243.1 51.2 159.1 100.8
2699.6 2590.0 2487.1 2633.2 2594.4 2686.0 81.3 90.8 103.5
of the State Statistics Service of Ukraine for the corresponding years
55.8 53.7 52.6 53.6 52.3 49.9 -55.1 7.4 2.4
responding years.
1999: 2020: 2021:
2014 2015 2016 2019 2020 2021 1990 1999 2020
2359.6 2322.6 2323.6 2492.4 2477.5 2433.8 38.9 146.1 98.2
11132.8 10615.4 10381.5 9663.2 9263.6 8713.9 52.4 67.8 94.1
19587.3 16782.9 15100.4 16677.5 16167.2 14071.3 53.6 185.0 87.0
2602 2270 2072 1734 1573 1497 127.5 41.4 95.2
66521 63615 59294 69937 68028 68558 109.0 122.7 100.8
(liters; kg)
4508 4644 4735 4976 5129 5155 82.4 217.5 100.5
3.0 2.9 2.8 2.6 2.7 2.9 88.2 90.0 107.4
(1990 as 100 %)
55.8 53.7 52.6 53.6 52.3 49.9 -55.1 7.4 2.4

responding years.
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manufacturing of animal products, etc. The descending
trends, initiated in the transformational period, reached
such dynamics that they still go on in all directions of
animal breeding.

The analysis of the dynamics in the breeding of cat-
tle and poultry demonstrated that in terms of the live
weight of farm animals in 1990, 1999, and 2021, the
breeding ratio was 6,465.0 : 387.8 :3,329.8 thousand
tons or 36.9 : 51.5 % compared to the basic year. These
included: cattle: 3,248.1 : 1,093.8 : 475.1 thousand
tons —33.7 : 14.6 %; pigs: 2,097.8 : 929.5: 971.2 thou-
sand tons —44.3 : 46.3 %; goats and sheep: 99.3 : 37.5 :
24 .6 thousandtons—37.8 :24.8 %; horses: 19.2:17.9:
12.1 thousand tons—93.2:63.0 %; horses: 19.2:17.9:
12.1 thousand tons — 93.2 : 63.0 %; rabbits: 60.5 :
29.2 : 21.4 thousand tons — 48.3 : 35.4 %; poultry:
940.1:279.9:1,825.4 thousand tons —29.8:194.2 %.
Therefore, our estimates demonstrated that the only
direction of animal breeding where the index of 1990
became twice higher was poultry breeding. Despite
the decrease in the poultry count down to 82.2 %
from the basic year, there was a 2.36-fold gain in live
weight due to a balanced diet, i.e., the increase in pro-
ductivity.

The results of the dynamics of the animal breed-
ing industry in Ukraine and the performance of farm
animals (Table 2) showed that after the transforma-
tional decline, there was some improvement in meat
production (up to 55.8 %) and a considerable increase
in egg production (up to 86.4 %). At the same time,
even at the peak of the crisis, there was more than
one-quarter more fleece (an increase of 27.5 %), yet
it was followed by a sharp decline (down to 39.4 %);
there was also an increase in honey yield (a gain of 9
%), and the ascending trend for honey was maintained
by the end of the investigated period (an increase by
one third). The descending trend of milk production
is permanent, and as of the end of the investigated
period, only one-third of the 1990 volume was pro-
duced in Ukraine (34.2 %). A similar trend was found
for the average annual yield of fleece from one sheep
(down to 85.3 %). However, the decline in the aver-
age annual yield of milk from one cow at the peak of
the transformational crisis changed to the ascending
trend, and at the end of the investigated period, the
yield of milk increased 1.8 times — up to 5,155 liters.
This was a result of the perennial work on enhancing
the performance of cows and improving the quality
structure of the herd by scientifically substantiated
selective breeding work, the use of modern potential
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of genetic resources, and the increase in the share of
highly productive animals in the herd.

Considering the decrease in the number of cows
more than five times in the investigated period, note-
worthy are the changes in the structure of milk farms
by their size (Table 3). The statistical data allow for
tracing the changes in terms of economic subjects for
10 years (2011-2021).

The estimates in the Table demonstrate that during
this period, there was more than a two-fold reduction in
the number of enterprises that bred cows. The highest
losses were observed in the group of smallest enter-
prises, which kept up to 50 animals — 2.8 times (about
536 enterprises); large losses were registered for the
group of small agrarian enterprises (50-99 animals) —
2.2 times (about 203 enterprises), and middle-sized
enterprises (100-499 animals) — 1.9 times (about 716
animals), but their share increased from 37.7 to 42.5 %.
A similar contradictory tendency was observed in the
group of large agrarian enterprises (500-999 animals) —
their number decreased 1.5 times, down to 150 enter-
prises, but their share increased up to 8.9 %. And only a
group of extralarge enterprises (over 999 animals) had
a quantitative, 1.6-fold (about 81 enterprises) and rela-
tive (up to 4.8 %) increase. Thus, with the reduction in
the number of enterprises keeping cows, there is a rapid
decrease in the group of small enterprises, an almost
twofold decrease in the number of large ones, but there
is a relative and quantitative increase in the extralarge
ones. Actually, there was a territory-wise (convergent)
concentration of large and extralarge enterprises with a
reduction in small and even medium-sized ones.

There were also evident changes in the structure of
enterprises, breeding poultry, which started with the
general twofold decrease in their number in 2011-2021
(down to 316 enterprises). However, this tendency was
most evident in the example of small agricultural enter-
prises (down to 4,999 animals): their number decreased
almost four times (down to 100) and almost twice in
relative terms (the share was 31.6 %). A similar ten-
dency was manifested in the group of medium-sized
poultry-breeding enterprises (5,000—49,999 birds):
their number decreased by 1/6 (down to 91), but the
share increased almost twice — up to 28.8 %. The same
tendency was observed in the group of large poultry-
breeding enterprises (over 50,000 birds): their number
decreased almost by 40 % (down to 125), but the share
increased almost one and a half times — up to 39.6 %.
The general conclusion is as follows: in crisis periods,
there was a sharp decrease in the number of small and
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medium-sized poultry-breeding enterprises, but the re-
duction of large poultry-breeding structures occurred
with a slower tempo, thus resulting in a territorial (con-
vergent) concentration of enterprises, producing poul-
try meat and eggs.

Therefore, the analysis of the development of the
animal breeding industry under the transformational
and agrarian crises and inter-crisis periods in terms of
industry branches and specific products helped deter-
mine the specificities of their functioning and produc-
tion performance in dynamics. No clear manifestation
of regularities in the cyclic development was registered
by the main indices of animal breeding because after
slight rises, this branch remained on a low level, and
because the peak of the agrarian crisis had descending
dynamics.

As for the perspective of the post-war restoration of
animal breeding branches, it is reasonable to consider a
rapid decline in the production caused by catastrophic
consequences of the russian aggression on the occupied
and liberated territories. Yet the drop in animal breed-
ing production, in this case, is not related to the cyclic
development of the agrarian sector, it is artificially in-
duced by the russian aggression. It allows for the as-

sumption that agriculture, including the animal breed-
ing industry, is likely to actually follow the same route
but under different circumstances, i.e., after an evident
positive rise in 2021 (the index of the gross production
of agriculture was 104.8 %, according to the updated
data) and a rapid decline in production in 2022 (the
gross output in the industry decreased by more than a
quarter compared to the previous year (Lupenko, 2023)
or amounted to 77.5 % compared to 1990, there will be
a gradual transition to the post-war ascending trend of
development. It should be noted that in 2023, experts
predicted a decline in animal breeding production by
2.2 % compared to the previous year. Such insignifi-
cant indices of the production decline can be explained
by the fact that the experts accepted 2022 as the com-
parison basis when low values of these indices were
reached (Lupenko, 2023).

The abovementioned allows us to make an assump-
tion that the restoration of the agrarian resource poten-
tial of Ukraine, including animal breeding, in the post-
war volumes and its ramp-up will take a considerable
amount of time, and the results of its usage after the
rapid decline of 2022-2023 will be characterized by a
global ascending trend. However, it does not exclude

Table 3. Grouping of agricultural enterprises by the number of cows as of the end of the year

2011: peak 2015 2021: peak
Number of agricultural .
; Enterprises
enterprises
units % units % units % % %
Enterprises with 3591 100.0 2614 100.0 1686 100.0 72.8 64.5
the livestock — total
Of these, had animals

upto 5 491 13.7 269 10.3 54.8

6-20 591 16.4 411 15.7 69.5

21-49 420 11.7 305 11.6 536 31.8 72.6 54.4
50-99 459 12.8 326 12.5 203 12.0 76.0 62.3
100-199 664 18.5 470 18.0 70.8

200-299 338 9.4 292 11.2 86.4

300-399 216 6.0 186 7.1 86.1

400-499 135 3.8 104 4.0 716 42.5 77.0 68.1
500-999 226 6.3 187 7.2 150 8.9 82.7 80.2
over 999 51 1.4 64 2.4 81 4.8 125.5 125.5

Note. Source: composed and estimated according to the data of the State Statistics Service of Ukraine for the corresponding

years.
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local declines due to different unfavorable circumstanc-
es: deterioration of natural climatic conditions, higher
turbulence in the environment, reaching the peak of the
economic and then agrarian crises, etc.

DISCUSSION

The results of our study allow for isolating the speci-
ficities of the manifestation of agrarian crises in the na-
tional economy and its impact on the development of
the animal breeding industry, the incidence of which is
manifested in shorter periods and is impacted by nu-
merous global challenges, including climate change,
digitalization, etc. The results of our study correlate
with the conclusions made by domestic researchers
(Petrukha et al, 2022; Shyan, 2013; Shust et al, 2023),
in the aspect of the manifestation of crisis phenomena
in the agrarian sector of the economy, their impact on
the branches of plant production (Shust, 2023), the
methodological approaches to their study, the duration,
etc. It is evident that the changes in the characteristics
of agrarian crises in the main branches of agriculture,
including animal breeding, are caused by the turbu-
lence in the world economy in two recent decades and
the national specificities in their development.

At the same time, the results of this study became
the generalization of the determined regularities in the
impact of specific technological and economic factors
on the efficient indices of dairy production and its risks
(Lutsenko et al, 2021; Varchenko et al, 2019) The study
of the factors forming the competitiveness of the do-
mestic pig breeding industry via the prism of technical,
technological, and economic parameters (Ibatulin et al,
2019; Ibatulin and Varchenko, 2019) helped system-
atize those, affecting the exacerbation of crisis phenom-
ena in pig breeding. The obtained results of the study
on the development of poultry breeding are confirmed
by the conclusions on the availability of competitive
advantages of the industry in the internal and external
markets, the specificities of quality parameters, and the
possibilities of forming considerable volumes of sup-
plies (Lupenko et al, 2020).

The exacerbation of crisis phenomena in animal
breeding occurred due to the war in the territory of our
country, which accrues relevance to taking efficient
management measures and actions on macro- and mi-
crolevel in creating the prerequisites for the stabiliza-
tion of the losses in the livestock and poultry and ensur-
ing the conditions of simple restoration. In the future,
there will evidently be a more complicated strategic
task of extended restoration of the animal breeding
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industry, the implementation of which will take place
on the foundation of domestic specificities and modern
global trends of its development.

The publications, dedicated to the problems of food
provision under agrarian crises, clearly define the factors,
conditioning the instability of their development and the
instruments to overcome them. Among the most impact-
ful factors that have now and will in the future have an
effect on the development of the animal breeding indus-
try, there are global climatic changes and digitalization.
The introduction of the digitalization instruments in the
investigated industry is considered by both domestic and
foreign researchers within the framework of so-called
smart livestock farming, envisaging the application of
novel technological achievements to improve the ability
for extended restoration of the number of farm animals
and poultry, sustainable functioning, and enhancing the
social, ecological, and economic efficiency in animal
breeding industry (Syniavina et al, 2021; Garcia et al,
2021; FAO, 2020). It would allow the manufacturers of
animal breeding products to minimize and neutralize cli-
matic risks. It should be noted that the model of smart
animal breeding provides for the monitoring of specific
animals and introducing reasonable methods and tech-
nologies for keeping them, which are considered within
the concept of the Internet of Things (IoT). The results
of the study demonstrate that IoT ensures the economy
of time and industrial resources, provides remote access
of the farmer and other interested persons to the data
about the state of animals, and identifies the producer
and product in the supply chains in agriculture, based
on the BlockChain technology (BC) (Alshehri, 2023;
Khan et al, 2023). Thus, the technology of smart animal
breeding is based on the managers’ use of [oT-BC-SLF
technologies, which would enable the synergic effect via
the improvement of conditions of the organization and
management on the farm, the improvement of quality
and safety of the products, ensuring the well-being of
animals, which, in a combination, will provide for the
social, ecological, and economic stability of the animal
breeding production.

It is obvious that the creation of the loT network in
the manufacturing of animal breeding products under
higher temperatures on the premises would ensure the
arrangement of the corresponding conditions for ani-
mals and poultry via the activation of the system of
cooling or ventilation (Lovarelli et al, 2020; Iwasaki et
al; Idoje et al, 2021).

The management technology for animal breeding
farms with the IoT eliminates the unpredictability of
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the maintenance conditions since it allows for obtain-
ing information about the location, temperature, blood
pressure, and heart rate of animals and sending it in
real time to the farmers’ gadgets via the battery-run
monitors on the collar or the tag (Wolfert et al, 2017).
The Internet of Things can be used to trace the physi-
ological state, movement, and behavior of animals
and control the sanitary and hygienic conditions in the
premises and the process of feeding (Javaid et al, 2022;
Mansour, 2022).

A current relevant element in the development of ani-
mal breeding is blockchain technology and non-contact
probing, which ensure the safety and quality of prod-
ucts in the meat supply chains, form the arrays of infor-
mation about the livestock in terms of age and gender
parameters of animals and poultry, help determine the
location of an animal in real time, etc. and transmit the
obtained information in the networks (Yin, 2023; Wal-
ter et al, 2017; Tedeschi et al, 2021). It is noteworthy
that the animal breeding industry is one of the least
digitalized in the 21 century, but it can benefit from
the implementation of digital instruments, which will
promote enhancing the efficiency of the manufacturing
of animal breeding products and the sustainability of
the industry.

At the same time, in some branches of the industry,
for instance, in dairy farming, the use of artificial in-
telligence has already been used along with robots for
cow milking, which promotes the efficiency of milk
production and the reasonable adoption of decisions
by the farm management. It should be noted that ar-
tificial intelligence is the foundation for the so-called
Digital Twin (DT) technology (Mishra and Sharma,
2023), which is a digital copy of the intellectual en-
vironment of cattle that is constantly updated, which
helps decrease the production costs. Among the in-
struments that can be used for automatic tracing of
the location of specific animals, noteworthy are the
Global Positioning System (GPS), the Radio Frequen-
cy IDentification (RFID), artificial intelligence, and
Machine Learning (ML).

Thus, the perspective development of animal breed-
ing in Ukraine should be considered on the basis of a
wide application of digital instruments, which demands
from domestic producers the provision of country-wide
Internet access and promotion of the culture of using
digital instruments among managers and employees of
animal farms, etc. The application of the abovemen-
tioned digital innovations for the monitoring and evalu-
ation of the well-being of animals, the implementation
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of specific technological processes, the analysis and
forecasting of the indices of diseases for some farms,
and the economic indices of the development is a good
perspective. Still, these methods are complicated, they
require investments in equipment, hardware, and soft-
ware, as well as the training of management and em-
ployees of farms.

A special factor to be considered in the post-war
restoration of the animal breeding industry is compli-
ance with ecological requirements and achieving the
conditions of climatically neutral development. The
researchers state that the agro-food systems are respon-
sible for one-third of the global anthropogenic green-
house gas (GHG) emissions, 57 % of which are related
to the manufacture of products of animal origin (Xu et
al, 2021). Considering the ever-increasing global popu-
lation, the demand for food products of animal origin
will be higher, which will cause an increase in produc-
tion volumes and, thus, GHG emissions.

On the level of animal farms, the GHG emissions are
mainly related to keeping the farm animals and poul-
try (the by-products — manure, feces, urine, and di-
gestion of ruminants), which condition the emissions
of methane, nitrogen dioxide, and carbon dioxide.
According to the estimates, the animal breeding in-
dustry is responsible for the emission of 39 % of total
methane and 65 % of nitrogen dioxide. For instance,
methane is formed due to the digestion of animals and
large volumes of manure accumulated in farms and
kept without any compliance with scientific and eco-
logical requirements (Yaroshchuk, 2018). According
to the data of the National Center for GHG Inventory,
in 2021 in Ukraine, the GHG emissions amounted to
341.5 million tons of CO,-equivalent, and the share of
agriculture was 14 % (the National Center for GHG
Inventory, 2021). As per experts, before the full-scale
russian invasion, agriculture was characterized by an
increasing dynamics of GHG emissions for the last
decade, which demonstrates that there were no direct
evident changes regarding the implementation of cli-
matically neutral technologies in agricultural produc-
tion. Obviously, the implementation of measures and
practical actions regarding the international obligations
of the country, along with the realization of strategic
national and regional programs in the area of mitigat-
ing the consequences of climate change and adaptation
to them, are urgent tasks. Still, they have become more
complicated due to the occurrence of new ecological
threats caused by the war. However, the measures in
decarbonization and development of biogas production
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retain their urgency in the animal breeding industry
(Scientific Report, 2022), namely, objective assessment
of the branches of the animal breeding industry on the
level of the entire production cycle, outlining direct and
indirect emissions; organization of the biogas produc-
tion using the by-products of the animal breeding in-
dustry; implementation of efficient rates of the ecology
tax which would stimulate the producers to introduce
ecology-oriented technologies in animal breeding, as
well as the processing and storing of the by-products.

There are attempts in the foreign and Ukrainian prac-
tices to develop approaches for agricultural producers
to acquire carbon-neutral status and initiatives for re-
porting and certification (Nekhai, 2022; Rissman et al,
2020; Ridoutt, 2021; Dagle et al, 2017). At the same
time, the specific feature of the animal breeding indus-
try, especially dairy and meat production and sheep
breeding, lies in the formation of methane (CH,) emis-
sions along with carbon dioxide. It should be noted that
researchers refer methane to short-time climatic factors,
the lifetime of which in the atmosphere is only 12 years
(Myhre G. et al., 54), and the long-term contribution of
which into global warming is relatively small (Allen et
al, 2018; Lynch and Pierrchumbert, 2019). Therefore,
there is a need for an objective assessment of the impact
of different emissions of greenhouse gases on climate
to decrease the negative attitude of society to animal
breeding as the main pollutant of the environment. A
relevant role in the spreading of climatically neutral
technologies in the manufacturing of animal breeding
products is played by the change in the population’s
behavior in food consumption, which may become the
instrument for a considerable reduction in global GHG
emissions. It is obvious that currently, consumers feel
a shortage of information about ecological problems,
especially in the aspect of the formation of food wastes
and the impact of their choice of purchases on the envi-
ronment. In addition, there is a need to improve public
opinion regarding climate change, to spread objective
information and communication; these are key condi-
tions for the provision of consumers with the possibil-
ity of accepting the required changes in their decision
about the purchase.

The next factor to be considered in the strategic pro-
gram of the post-war restoration of domestic animal
breeding is the activation of the innovational activity. It
will become possible due to the higher efficiency of the
national system of agricultural innovations, the main
directions of which should be focused on generating,
spreading, and applying the knowledge and innovations
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based on the long-term partner relations of subjects in
the state sector, agrobusiness, and the society. In this
aspect, it is important to create favorable conditions for
enhancing the efficiency of scientific studies, first of
all, via the diversification of the sources of financing,
enhancing the level of innovations in the research base,
modernization of the directions of scientific research in
the animal breeding industry, including global climate
changes, the introduction of sustainable technologies
in the manufacture of animal breeding products, etc.
The foreign practice shows that one of the directions
may be the creation of national and regional innova-
tional agricultural networks, which are considered to
be the networks of technological research, including
universities, state and private research institutions and
companies, targeting the elaboration of new products
or business concepts (Moller et al, 2005; Hurmelinna-
Laukkanen et al, 2022; Rubach et al, 2017; Hoholm
and Olsen, 2012). It should be noted that the innova-
tional networks in the leading countries of the world
are efficient in the elaboration of measures and practi-
cal actions to decrease the negative impact of the in-
dustrial activity of the animal breeding industry on the
environment. Under these conditions, it is important to
streamline the activity of scientific research institutes
and agrarian universities in the domestic practice to-
wards conducting interdisciplinary studies on the mo-
bilization of the internal potential of animal farms in
their adaptation to climate, war, and other risks which
will ensure the preservation of their ability to perform
the industrial activity and form positive conditions for
the positive dynamics of such indices as the number
and performance of farm animals and poultry and the
production volumes.

CONCLUSIONS

There was no restoration of the animal breeding in-
dustry in Ukraine after the transformational crisis:
the highest indices were registered in 2013 — 56.1 %
from the level of the animal breeding production index
in the basic year as compared to the lowest value of
43.3 % in 2000. It was demonstrated that practically
all the effective indices of animal breeding production
tended to decrease, except the following ones: poultry
meat production, the production volumes of which in-
creased twice; the production of honey was increased
by one-third; the performance of cows increased by 1.8
times. Therefore, the restoration of the animal breed-
ing industry may be solved via intensive methods, en-
visaging the increase in the number of livestock and
poultry with the corresponding building of the material
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and technical foundation, the expansion of the areas
under forage crops, the restoration of the natural fodder
base, and the expansion of concentrated fodder produc-
tion capacity, the introduction of resource-saving and
ecology-oriented technologies, digital instruments, and
innovational solutions with the adherence to the sus-
tainable development principles.

After the institutional crisis, the restoration of the
food industry (the production index of 37.4%) was the
fastest — in 2005, the production index was 101.4 %,
then the drop in the production index below the basic
level was registered in 2015, with the production in-
dex 0 95.2 % and in 2021 — 99.3 %. The worst years
in terms of economic indices were 2014-2016 — the
cost-effectiveness of the entire activity and the income
were below zero. In the year when the russian aggres-
sion started, the dynamics of economic indices was
declining, which demonstrated the exacerbation of the
crisis in the food industry.

A close association between the animal breeding
industry and plant production requires the search for
their optimal development as interdependent and inter-
supplemental branches on the level of specific agricul-
tural enterprises, which would allow for the formation
of the synergic impact on the creation of conditions for
the economic growth of agriculture and food industry.
We believe that the tendency towards the decrease in
the indices of the development of the animal breeding
branches in Ukraine will be observed in future com-
pared to the basic period and 2021, preceding the ag-
gression, and the tempo of the post-war restoration will
depend on the factors, among which we would like to
highlight the efficiency of the instruments of state sup-
port for the agrarian sector of economy, enhancing the
investment attraction of the industry, financial provi-
sion for the measures and practical actions on effective
overcoming of war consequences in the occupied and
front-line regions, the efficacy of the anti-crisis man-
agement of agricultural enterprises, the willingness of
producers to actively implement digital instruments,
innovational climate-neutral technologies, ensure the
quality and safety of meat supply chains, etc.
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Meta. BuBunTH HACTIAKH IMKIIYHOTO PO3BUTKY arpap-
HOTO CCKTOpa i OI[IHUTH 3pYyLICHHS B CTPYKTypi Ta pe-
3yJIBTATUBHOCTI Tally3i TBAPHMHHUITBA BHACIIJIOK BHHHUK-
HEHHs Ta Tepediry arpapHuX Kpu3 i MDKKPHU30BHX IEPIOiB,
OOTPYHTYBATH 3aXOI¥ Ta MPAKTHYHI Jil 010 i BiAPOIIKEHHS.
MeTomu. 3acTOCOBaHO 3araJbHOHAYKOBI METOJH, 30KpeMa,
ICTOPUKO-JIOTIYHUH, JiaIEKTHYHOTO i CHCTEMHOTO aHali3y,
TEOPETUYHOIO y3arajbHEeHHs, aHali3y W CHHTe3y, a TaKoX
BapiaTUBHOI JAWHAMIKH, TOPIBHSHHS, I'PYITYBaHHS, 1HJEKC-
Hul, Tabnuanuii. PesyabraTn. JJocmimkeHo MUKITIYHANA Xa-
paKkTep PO3BUTKY arpapHOro CEKTopa, i 30Kpema TBapHH-
HUIIBKOI TaTy3i Ta BCTAHOBJICHO, IO arpapHi KPU3H, MOYH-
Haroud 3 1990 p. mo 1999 p. tpusaiictio 10 pokis, 3 2000 p.
mo 2010 p. — 10 pokis, 2011 p. mo 2015 p. — 5 pokis, 3
2016 p. — 2020 p. — 5 poKiB, € Pe3yJIbTaTOM IBOTO MPOIIC-
Cy, a IX «JIHO» € BIINPaBHOI TOYKOK JUIS 3allo4aTKyBaH-
HSl HOBOTO LIMKJy. BUsBieHO, 110 MpH mepexoii 10 HOBHX
dopM TocnomaproBaHHs Oyln0o 3pyHHOBaHO MarepiajbHy
0a3y TBapMHHMIITBA, CKOPOYCHO MOCIBHI TUIOLI MiJ KOp-
MOBHMH KYJIBTYpPaMH, IOPYIIEHI HayKOBI BUMOTH JI0 CiBO-
3MiH, OJHAaK TpaHchopMalliliHi MPOIEeCH CHPHUSIN OpTaHi-
3amii TBAPUHHUIBKHUX MIANPUEMCTB PI3HUX OpraHi3amiiHo-
MpaBoOBUX (GOPM. AHAIITHYHO JOBEIEHO, IO BiTHOBICHHS
TBapUHHUIITBA MiCJIsl TpaHc(OpMaLiiftHOT Kpu3u He BinOy-
JIOoCST — HAWBHIII TTOKAa3HUKH Oyino 3adikcoBano y 2013 p. —
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56,1 % Bin piBHA iHAEKCY BHUPOOHMITBA MPOIYKIii TBa-
PUHHUITBA Yy 0a30BOMY pOIi, MOPIBHSHO 3 HAHHWKYAM
3Ha4YEeHHAM 1bOTo iHAuKaTopa 43,3 % y 2000 pomi. losene-
HO, 110 NPaKTHYHO BCi PE3yJbTaTHUBHI MOKAa3HUKH BHPOO-
HUNTBA MPOAYKILIl TBAapMHHUITBA MalM TEHJACHIIO 10
3HI)KEHHS, 38 BUHITKOM: BHPOIYBAaHHS M’sica NTHI, 00-
CSITM BUPOOHHUIITBA SIKOTO 30UTBIIMIIMCS BIBIYi; OTPUMaHO
Mely Ha TPeTHHY Oiiblile; IMPOIyKTUBHICTH KOPIB 3pocia B
1,8 pasu. Pociiicbka arpecisi cripoBOKyBaja MOITHOICHHS
KPH30BUX SIBUIL y Taly3i TBAPUHHMIITBA, III0 3yMOBHUTH TIPO-
SIB KaracTpO(IUHMX PU3HMKIB B OKPEMUX MiJTally3siX, TaKHX
SIK M’SICHE Ta MOJIOYHE CKOTapCTBO. 3allPOTIOHOBAHO OC-
HOBHI HampsIMH CTPaTEriyHOTO MOBOEHHOTO BiIHOBJICHHS
PO3BHUTKY Tairy3i TBapWHHHIITBA Ha OCHOBI IHTCHCHBHUX
METO/IIB HapOIICHHsI TIOTOJIiB Sl CLILCHKOIOCHOAAPCHKUX TBa-
pUH, MOAepHi3aIlil BUPOOHNIOTO TOTEHIiaTy TBAPHHHHUIIH-
KHX KOMIUICKCIB, PO3IIMPEHHS IUION] KOPMOBHMH KYJIBTY-
pamu, BIITBOPEHHS MPUPOTHOI KOPMOBOI 0a3u 1 301IBIIICHHS
MOTY)KHOCTeH 3 BUPOOHMIITBA KOHIICHTPOBAHHX KOPMIB,
BITPOBA/KEHHST PECYPCOOILAHIX Ta EKOJIIOTOOPIEHTOBAHMX
TEXHOJIOTiH, N(PPOBUX IHCTPYMEHTIB 13 JONECPKaHHIM TIPHH-
LUITIB CTAJIOTO PO3BUTKY Ta IHHOBALIIHOTO 3a0e3MeueHHSI.
BucnoBku. BusBneno, mo y OuTbmIocTi migramxy3ed TBa-
PUHHUILITBA He BiAOYJOCS BiJHOBIICHHSI ITOTOJIB’SI ICIIS
TIPOXOKEHHS «JIHA» TpaHc(hOopMamiifHOi KpU3K Ta HE BIa-
JIOCSL JOCSITTH TOKa3HUKIB JIOKPU30BOTO CTaHy, 3a BHHST-
KOM TTaxiBHUITBA. Hu3XimgHi TpeHaw, sSKi OyI0 3amodaTKo-
BaHO y TpaHchopMaliifHuil nepion, HaOyIu Takol IMHAMIKH,
10 MPOJIOBXKYIOTECS 1 JOTENEp y OCHOBHUX Taly3sX TBa-
PUHHULTBA. BUHATKOM € raixy3p M’SICHOTO NTaXiBHUITBA, Y
SKIH TOrosiB’s nTuil 3MeHmIocs 10 82,2 % Big 6a30Boro
POKy, oHaK 3a0e3nedeHo MpHupicT KKUBOI Baru B 2,36 pasw,
10 ¥ CHIpHsLIO 30UIBIICHHIO 00CSTIB BUPOOHUIITBA MPOJYK-
mii mMaibke BABiUi. BcTaHOBIEHO, MO0 HU3XIAHWN TpeHA 3
BUPOOHMIITBA MOJIOKA Ma€ MOCTIHHMH XapakTep 1 Hampu-
KiHIII JOCITIHKYBAaHOTO Tepioqy y KpaiHi Oyino BHPOOICHO
JIUIIe TPETUHY Bix mokasuuka 1990 p. (34,2 %). Lle 3ymoB-
JICHO THM, MIO TIOTONIB’S KOPIiB CKOPOTWJIOCSA OUTBII SIK
yI'SITEpO 3a JOCHIDKYBaHUH MEpioj], OJHAK 3HAYEHHS MO-
Ka3HMKa CepeTHBOPITHOTO YOI MOJIOKA BiJ OHIET KOPOBU
3MIHWJIOCS. Ha BUCXITHUH TPEH i HAIIPUKIHIII JOCIiHKyBa-
HOTO Tiepioxy Hafil 3pic y 1,8 pasu — 1o 5155 . JloBeaeHo,
o0 y KPHU30BI POKH BigOyBa€ThCsS 3MCHINCHHS KITBKOCTI
MaJlUX 1 BEJIMKHX CUIBIOCIIIIANPUEMCTB 3 BHPOOHHIITBA
MOJIOKA, a KUIBKICHO 301UTBIIYETHCS TpyIa HAIBEIUKHX.
3a OCHOBHUMH IOKa3HHUKAMH PO3BHUTKY TBAPHHHHIITBA HE
BCTAHOBJICHO YITKOTO MPOSIBY 3aKOHOMIPHOCTEH IIMKJIIiY-
HOTO PO3BUTKY, OCKUIBKHM Tajy3b MICAS HE3HAYHHUX ITiJl-
HOMiB, Tak 1 3amummiacs HAa HHU3BKOMY DPiBHI, a 3 TIKY
Jpyroi arpapHoi Kpu3u B3araji HaOyna criajHOi AWHAMIKH.
OOrpyHTOBaHO, IO OCHOBHHUMH YHWHHHKAMH CKOPOYCHHS
YacOBHX IIEPIOJiB NPOSBY KPH30BHUX SIBUIL y Taiy3i TBa-
PUHHHIITBA €. TIOOAJIbHI KIIMaTHYHI 3MiHH, TOCHJICHHS
IHIIIaTUB 10JI0 BIPOBADKCHHS KIIMATHYHO HEUTPATBHHUX
TEXHOJIOTIl BHUPOOHUIITBA TPOAYKIIT, HOAEpKaHHS EKOJIO-
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TIYHUX BUMOT Ta CTaHAAPTIB, PO3BHUTKY pPIi3HUX OpraHi-
3aliifHuX (OpM JIOBEACHHS IHHOBALIMHUX PO3POOOK 10
CUIBTOCIIBUPOOHHKIB 1 HAYKOBOI'O Ta KOHCYJIBTaTHBHOIO iX
CYIPOBO/IY, JII€BOT A€PIKABHOT MiATPUMKH, TOIIIO.

KarouoBi cjioBa: TBapHHHUIITBO, iHAEKC MPOMYKIIi, TH-
HaMika BUPOOHUIITBA, IUKIIYHUI PO3BUTOK, arpapHi KPH3H,
KIIMaTHYHO HEHTpaNbHI TEXHOJOTIi, IHCTPYMEHTH IU(PPO-
Bi3arlii, TOBOEHHUII TTEepio.
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