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Abstract. This paper analyses the impact of the armed conflict in Ukraine
on the development of the agricultural sector and changes in average
prices of agricultural products, and also identifies a possible relationship
between changes in prices for agricultural products and financial
expenditures for defence needs. The paper also investigates the possible
relationship between changes in military spending, gross harvest of
cereals and legumes, harvested and threshed area, their yield levels. The
study considers how the presence and duration of armed conflict in the
country affects: macroeconomic indicators, intensity of hostilities and their
localisation in areas of economic activity, gross domestic product (GDP),
government expenditures, export-import indicators; household expenditures
and domestic investment, consumer and household expenditures. All this,
indirectly, has an impact on fluctuations in average prices of products of
different sectors of agriculture sold by enterprises. The study takes into
account the importance of the agricultural sector of Ukraine, which is
a significant part of the country GDP.The dependence of military spending
on the size of GDP is the reason for analysing the relationship between the
impact of the existing armed conflict on changes in the state of agriculture in
Ukraine. One of the results of such actions was also the spending of more
money on the purchase of agricultural products to support the defence
needs of the state, etc. Therefore, to understand the magnitude of the
impact of gross harvest factors, crop yields, and agricultural land volumes
on the pricing of agricultural output using the method of statistical
equation dependencies, the findings of the relevant analysis can be
used as a basis for developing approaches, methods, and techniques to
improve crop yields, or - initiate economic development of the country by
increasing agricultural crop yields
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INTRODUCTION

Analysis of the current geopolitical situation in recent
decades indicates a dynamic transformation of the sys-
tem of international relations, which, in turn, is caused
by increasing struggle for resources and markets, and
attempts by some countries to strengthen their influence
on world politics by force. Some countries consider using
the armed forces not only to ensure their own security
and protect national interests, but also to influence other
countries to assert their political status and warn other
countries about the possibility of using force against
any country. The global spread of armed conflicts encour-
ages countries to allocate significant human and finan-
cial resources to ensure and maintain the necessary level
of their own security in the military-political political
situation in the world. Nowadays, in every state, in any
society,agriculture is a vital sector of the national econ-
omy, as it affects the interests not only of each person
but also the nation as a whole, because food production
is the first prerequisite for quality life. It is also a raw
material base for other industries, including light and
food industry. Agricultural economics is an integral part
of the system of economic sciences, which consider vari-
ous aspects of social relations of people in the field of
production and distribution of material goods. One of
the important areas of economics is military-economic
theory, or military economics, which can decisively affect
the development of both state industry and the agri-
cultural part of the national economy. Economic theory
studies the laws of social production and consumption
of products, goods and services at different stages of
human society, including an integral part of it is the study
and research of the agro-industrial complex of the state.

Nowadays, the agro-industrial complex (AIC) is
a set of branches of the national economy for Ukraine,
which are interconnected by economic relations regard-
ing the production, distribution, exchange, and consump-
tion of agricultural products. It includes industries that
ensure the production of agricultural products, their
processing, storage and sale, manufacturing of means
of production in the agro-industrial complex and its
maintenance.About 80 branches of the national economy
take part in the agro-industrial complex at different stages
of production and circulation.AlCis one of the main com-
ponents of the national economy. It accounts for about
1/3 of GDP, fixed assets and the number of employees.
Today, the development of agriculture in the country
is aimed at increasing the efficiency of agricultural la-
bour, i.e., to produce more agricultural products with
less work [1]. The agro-industrial complex has its own
peculiarities of development: dependence on natural
conditions; seasonal nature of production and cash re-
ceipts; slowed down in comparison with industry cycle
and turnover of fixed and working capital; use as means
of production - land, productive animals, and cultivated
plants; combinatorial variety of combinations of forms
of production, management, and ownership; features
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of production technologies associated with living or-
ganisms - plants, animals, microorganisms; territorial
dispersion of production and remoteness of structural
units from the centre, the differences of social nature
between urban and rural areas; survivability of eco-
nomic traditions and customs of the rural population;
the impact of personal households on the economic situ-
ation of workers, etc.

The level of development of the agro-industrial
complex largely determines the level of economic and
food security of the country, as the specificity of its role
is conditioned by food production as the basis of human
life and reproduction of labour, production of raw ma-
terials for many non-productive consumer goods and
industrial products. The level of economic and food
security is one of the main characteristics of the level
of military and economic security and national security
of Ukraine as a whole. Today, it is not possible to find
a country with a low rate of agricultural development
among the world’s leading countries, because the most
important task of agriculture is to provide the popu-
lation with food and industry with the necessary raw
materials. In the conditions of development of market
economy this problem can be solved only by increase
of economic efficiency of agricultural production. It is
the level of agricultural efficiency that determines the
degree to which the population is provided with food-
stuffs. Therefore, one of the primary tasks of science is
to develop economic bases for the development of the
industry in market conditions and effective management
methods, but considering the factors influencing the
development of the agricultural sector and the national
economy as a whole.

In the context of Ukraine, one of the most influen-
tial factors in the development of agriculture is the state
of armed conflict. A study of the development of certain
countries (USSR, Germany,Japan, Yugoslavia, Iraq, Israel,
Georgia) that have had or have an armed conflict in their
territory shows that any armed conflict affects the coun-
try’s economic growth, as a result of hostilities its re-
sources and infrastructure are destroyed, and the out-
flow of human resources is observed [2-4]. That is, the
state suffers losses caused by damage incurred during
armed conflicts, and these losses are reflected in the
economic growth of the country,and in the development
of its agricultural sector in the first place. The speed of
recovery of the national economy after the armed conflict
will also directly depend on the damage inflicted. The
annexation of Crimea and hostilities in eastern Ukraine
in some regions of Donetska and Luhanska oblasts have
a negative impact on the economic development of the
entire country. Sharp reduction in GDP of Ukraine is condi-
tioned by closure,relocation or suspension of enterprises,
loss of territory and significant amounts of agricultural
land, infrastructure losses, job losses, significant decline
in income and forced migration [5].
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In this regard, the purpose of the study is to in-
vestigate the impact of the state of armed conflict in
Ukraine on the development of agriculture and the na-
tional economy as a whole. But the definition of such
impact is expected to be made by analysing the dynam-
ics of prices for agricultural products during the armed
conflict in Ukraine with the subsequent establishment
of functional dependencies of projected price growth
by regression and correlation analysis, and extrapolation
of price dynamics based on available statistics.

THE ROLE OF AGRICULTURE IN THE
DEVELOPMENT OF THE NATIONAL ECONOMY

Agriculture plays an extremely important role for Ukraine
as a catalyst for the development of the national econ-
omy, as it is an industry that ranks 3-5™ annually in
terms of contribution to GDP. This is facilitated by the
significant scale of agricultural land use and fertile land.
Thus, it can be argued that the development of agri-
culture plays a significant role in the development of
the national economy, and thus it can be concluded that
the development of agriculture also plays a significant
role in shaping the military and economic potential of
Ukraine. Nowadays, agricultural development of Ukraine
is a platform for job creation and poverty reduction. This
is a branch of material production, which is important in
providing the population with food and industry with
raw materials. The development of agriculture is a vital
factor in the development of all sectors of the national
economy. Today, most of the expenditures of the Ministry
of Defence (MoD) are aimed at providing social guaran-
tees for servicemen,both in cash and in kind.At the same
time, the current structure of state budget expenditures
does not allow fully meeting the needs of the Ministry
of Defence of Ukraine and providing servicemen with
their social guarantees. The war has a negative impact
on economic development and key indicators of agri-
culture in the country. In particular, one of the criteria
for the negative impact was a sharp decline in GDP, in
particular, in the first year of the war, Ukraine’s GDP per
capita fell by 47.5% from USD 3,014.6 in 2014 to the
value of USD 2,115 in 2015, which corresponds to the
global trend of the consequences of military events.
Ukraine’s GDP is affected by the consequences of
the armed conflict: destruction of production facilities,
infrastructure, transport, loss of land use capacity due
to shelling, mining, outflow of human resources from
the country, loss of civilian population,and more.All these
consequences have a negative impact on GDP, which
in turn has a negative impact on social protection, the
state of the national economy and its components, the
main of which is the agricultural sector. Therefore, a very
important and urgent task of research today, when Ukraine
is in its hybrid war for six years, is to investigate the
problems of assessing the real impact of armed conflict
in Ukraine on the agricultural sector and the national
economy. One of the possible ways of such a study is to
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analyse the dynamics of pricing of agricultural products
before and during the armed conflict. Based on the re-
sults of the analysis, it is necessary to investigate the
correlations between the effects of armed conflict on
agricultural development and the national economy as
a whole. The results of the analysis should determine
the regression relationships between the level of agricul-
tural development (the share of agriculture in GDP) and
the volume of defence spending to assess the density
of the relationship between the dynamics of defence
spending and agricultural development in Ukraine.

A number of research papers are devoted to the
study of the interdependence of the size of military ex-
penditures of countries and individual sectors of the
economy. Thus, T.Rahman and A. Siddiqui [1] considered
this issue, touching upon the aspect of trade in goods
of the military-industrial complex. N. Eftychia [2] ap-
proached the study from an extraordinary standpoint:
the researcher considered the role of military expendi-
tures in the debt crisis in Greece. R.F. Pustoviyt [3] ana-
lysed the factors influencing military spending on the
country’s economy. The impact of military spending on
the economy is rather underinvestigated. The question
of assessing the damage caused by the annexation of
Crimea by Russia is reflected by Ukrainian research-
ers, in particular V.V. Anisimov [4], B.A. Karpinsky [5],
O.P.Korniychuk [6], K.M. Kornienko [7], papers by analysts
of consulting agencies [8]; studies by S.F. Garkavy [9],
E.M. Libanova [10], O.V. Sobkevich [11], O.Yu. Snigova
and T.Yu. Zagorelska [12] and investigation by non-gov-
ernmental organisations [13; 14]. However, this issue
needs further study for the following reasons: firstly, the
insufficient study of the peculiarities of Ukraine’s econ-
omy before the start of hostilities, in particular in terms
of its structure, trade cooperation with other countries;
secondly, the fragmentary nature of the study of military
aggression in Donetska and Luhanska oblasts and the
Crimea, in connection with which there was a need to
summarise the results of research in this area; thirdly,
the issues of assessing the consequences of annexation
of parts of the territory and hostilities from the stand-
point of already incurred losses (value of real estate, in-
ventories, infrastructure) and lost opportunities, based
on the share of affected regions in the economy, were
incompletely covered. In addition, researchers do not have
a consensus on approaches to assessing the relationship
between defence spending and the development of both
agriculture and industry, or other sectors of the national
economy.

Therefore, one of the approaches to assessing
the impact of the presence of armed conflict in Ukraine
on the development of the agricultural sector is to assess
the dynamics of agricultural prices in the country during
and before the conflict. The price setting for agricul-
tural products, the impact of the price mechanism on the
development of the agricultural sector of Ukraine is the
subject of research by many Ukrainian researchers [15-18].




They worked out the theoretical aspects of the price
setting for agricultural products in the context of value
theory, considered the principles and features of the
mechanism of pricing in the agricultural sector [19; 20].
Most scholars analyse the impact of the economy as a
whole and the defence sector separately, so there is a
need to expand research in this area, namely: to deter-
mine the possible impact of the agricultural sector on
meeting the financial needs of defence, which is one
aspect of timely prevention of possible threats.

GENERAL INDICATORS OF GROWTH
OF AGRICULTURAL PRODUCTION

A special place in any economic model is occupied by
the price setting mechanism, which should balance the
diverse interests of sellers (producers) and buyers (con-
sumers) of goods, allocate resources, stimulate rational
allocation of production, innovation, etc. The state and
trends of development of both individual sectors of the
economy and the national economy as a whole depend
on the effectiveness of the implementation of the func-
tions assigned to it by this mechanism. Price dynamics
is an important indicator of the state of individual sec-
tors of the economy, and the impact on price setting
is one of the tools for optimising economic processes.
This fully applies to pricing in the Ukrainian agricultural
sector. Prices for agricultural products are the most dy-
namic characteristics of the agricultural market. They
are sensitive to the influence of numerous economic,
technological, weather, socio-political factors and in turn
determine the vectors and rates of development of in-
dividual agricultural sectors, the level of food security
of the country. Significant differentiation and fluctua-
tions in the dynamics of prices for agricultural products
indicate poor controllability of processes in the agri-food
market, including the presence of influences not taken
into account by specialists factors that decisively af-
fect price setting. This creates the preconditions for the
emergence of instability, which reduces the investment
attractiveness of the agricultural sector, exacerbates
the imbalances in the development of some of its com-
ponents.

Ukraine ranks third in the list of largest suppliers
of agricultural products to EU member states (EU), ex-
porting more than EUR 7.3 billion [21]. More than 83%
of the commodity structure of supplies to the EU is ac-
counted for by exports of cereals and oil. Since October
1,2017,the EU has introduced additional duty-free tariff
quotas (autonomous trade preferences) for agricultural
and food products temporary additional EU trade prefer-
ences for Ukraine (Regulation (EU) 2017/1566). In par-
ticular, the following duty-free quotas were increased:
honey, barley, barley flour and granules, processed grain
and flour, processed tomatoes, grape juice, oats, corn,
corn flour and granules, soft wheat, wheat flour and
granules. Most additional duty-free quotas apply from
October 1, 2017, except for quotas for wheat, corn, and
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barley, which are available from January 1, 2018, crops,
fats,and oils, residues of the processing industry. However,
the occupation of the Crimean Peninsula has led to the
decision for the closure of the North Crimean Chanel in
2014, which met 85% of the Autonomous Republic of
Crimea’s (ARC) water needs (850 million m? per year).

At the same time, 72% of this water was used for
the needs of the agricultural sector of the economy [22].
Russia’s occupation of Crimea has collapsed due to forced
closure of the channel between mainland Ukraine and
the peninsula to create water shortages in the occupied
territories, but this in turn has led to violations of agri-
cultural irrigation technology in the ARC, where 18% of
sown areas require this agro-technological measure. In
the period 2015-2019, due to the lack of irrigation water,
the area of irrigated land decreased by 10-12 times. If
Crimea is returned to Ukraine, it will have multi-billion
negative consequences, namely in the northern part of
the peninsula 14 thousand hectares of orchards and
vineyards will suffer irreversible losses, and this will
lead to irreversible loss of soil fertility in the ARC. The
rice farm on the peninsula will be practically destroyed
(the capacity of the industry was 19 thousand hectares
of agricultural land). Due to the lack of water in 2015-
2018, 350-400 thousand tonnes of rice were lost annu-
ally (about 50% of the harvest) [23]. The occupation of
the Autonomous Republic of Crimea has led to the fact
that Ukraine meets the needs of the domestic market
for rice with only 30% of its own production capacity,
which affected its price on the domestic market of Ukraine.
The main rice-growing regions were Khersonska (Skadovsk,
Kalanchak, Holoprystan and Tsyurupynsky raions) and
Odeska (Kiliya and Izmail raions) oblasts. 50% (30 thou-
sand hectares) of irrigation systems remained on the
territory of the occupied ARC [24], the loss of which in
2015 had a significant impact on the development of
Ukraine’s agricultural sector and its national economy
as a whole.

The armed conflict in Donetska and Luhanska
oblasts leads to an imbalance of inter-economic rela-
tions in the agro-industrial complex (AIC) and reduces
the level of its investment attractiveness. The hostilities
in the Donbass naturally caused the main producers of
mineral fertilisers to stop their production activities.
Thus, in the area of the anti-terrorist operation (ATO)
the production facilities of the PAT Severodonetske
Obyednannya Azot and PAT Koncern Styrol are located.
At the same time, the production and economic activity
of PAT Azot in Cherkasy and PAT Rivneazot is unstable.
This has exacerbated the shortage of mineral fertilisers
in the national market. About 35% of the territory of
Donbass is occupied and not under the control of the
Ukrainian authorities [24]. As a result of the armed con-
flict, Ukraine is sowing only 50% of the projected areas
of spring crops in Donetska and Luhanska oblasts. In the
Donetska oblast, 22.3 thousand hectares of agricultural
land need demining and elimination of the consequences
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of hostilities. In turn, there are 10.6 thousand such ar-
eas in the Luhanska oblast. Of these, 7 and 9.1 thousand
hectares were demined, respectively. The total area of
mined and contaminated areas is 34 thousand hectares.
At the same time, fortifications are being built on agri-
cultural lands in the occupied territories.

In general, the volume of agricultural lands in
Donetska and Luhanska oblasts is 26.5 million hectares,
which is 8.8% of the structure of sown areas of Ukraine,
including 485 and 198 thousand hectares in the ATO
zone or 1.8 and 0.7%, respectively. All agricultural prod-
ucts produced along the line of demarcation cannot
physically enter the domestic food market of Ukraine.
In the occupied territories of Donbass, farming was de-
stroyed as a class of socio-economic relations. Accord-
ing to available information, more than 30,000 hectares
of arable land from Novoazovsk to Artemivsk raions of
Donetska oblast have been mined or are in the combat
zone. Only about 6,000 hectares were demined [19]. Ukraine
has huge potential for the development of the agricul-
tural sector of the national economy. This is evidenced
by a number of important macroeconomic parameters.
The most important among them is the share of agri-
culture in GDP,which was 10% in 2013,in 2016 - 14%,
in 2019 - 11%, and in 2020 - 13% [25]. In highly de-
veloped countries, in particular in Germany and France,
agriculture accounts for only 1-2% of GDP. Today, the
armed conflict on the territory of Ukraine has a nega-
tive impact on its economic development and the main
indicators of economic activity in the country, but it is
unforeseen that the Ukrainian national economy still
manages to adapt quicklyto existing challenges.Tables 1

and 2 provide statistics on GDP dynamics, defence budgets
of Ukraine, and key indicators of agricultural development
in Ukraine to assess the density of the relationship be-
tween these indicators using regression and correlation
analysis methods.

The analysis of the above statistical data shows
that one of the criteria for the negative impact was
a sharp decline in GDP, in particular, in the first year
of the war, Ukraine’s GDP per capita fell by 47.5% from
USD 3,014.6 in 2014 to the value of USD 2,115 in 2015,
which corresponds to the global experience of the con-
sequences of military events. For the first time since 2014,
Ukrainian scholars have faced problems with the inter-
dependence of increasing military spending caused by
the armed conflict with Russia on its own territory and
the development of key sectors of the national economy.
The need to increase defence spending and reshape some
of the national economy in the interests of the military
organisation of the state created the preconditions for
studying the impact of armed conflict in Ukraine on major
sectors of the national economy to determine a rational
relationship between defence spending and economic
development spending. One of the criteria that charac-
terises the desire of the state to provide the necessary
conditions for effective development of its armed forces
to maintain their combat capability in accordance with
existing threats is the amount of defence spending and
their distribution in generally accepted areas, such as
personnel maintenance, training and combat training,
development armaments and military equipment, infra-
structure [26].

Table 1. Statistics on the main indicators of the dynamics of agricultural development and spending on the Ministry
of Defence (MoD) in Ukraine in the period before and during the armed conflict (2010-2020)

Years
Indicators
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
GDP! (in actual
prices) 1,079.346  1,299.991 1,404.669 1465198 1,586.915 1,988.544 2,385.367 2,981.227 3,560.302 3977198 4,191.9
UAH billion
GDP! (in actual
prices) 136.013 163160 175.781  183.310  133.503 91.031 93.356 112.091 130.891  153.883 155.486
USD billion
Expenditures
of the MoD, 10.5 12.7 14.81 15.32 26.5 49.1 58.1 68.9 94.3 103.3 116.6
UAH billion
Expenditures
of the MoD, 1.323 1.594 1.853 1917 2.229 2.248 2.274 2.591 3.467 3.997 4.325
USD billion
Official
exchangerate | ;9356 79676 799.1 799.3 1118867 218447 255513  2,659.66 272005 2,58456 2,696
of UAH against
100 USD
Population (estimated on January 1)
Current
population, 436 43.4 433 43.2 431 429 42.8 42.6 424 419 41.6
million
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Table 1, Continued

Years
Indicators
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Population (estimated on January 1)
Rural

population, 13.7 13.6 13.5 134 133 13.2 13.2 131 13 129 12.8

million

% of rural
population 314 313 31.2 131 31 30.9 30.8 30.8 30.7 30.8 30.8
to the total
population

Export of cereals

USD billion 6.4 6.5 6.1 6.1 6.5 724 9.63 9.4

Physical

volumes, 27 32.6 374 40.2 41.8 39.4 50.4 57.2

million tonnes

Sown areas
of agricultural
crops (thousand
hectares)

26.085 26.846 27.022 27.573 27.239

26.902 27.026 27.585 27.699 28.001

Crop production (thousand tonnes)

Cereals and

37.867 54.816 45.308 62.285 63.859
legumes

60.126 66.088 61.917 70.057 75.143  64.933

Sugar beet 13.749 18.740 18.439 10.789 15.734

10.331 14.011 14.882 13.968 10.204 9.150

Sunflower 6.735 8.614 8.313 10.789 10.134

11.181 13.627 12.236 14.165 15.254  13.110

Potato 18.338 23781 22.906 21.852 23.693

20.839 21.750 22.208 22.504 20.269  20.838

Number of farm animals (at the end of the year; thousand units)

Cattle 4.351 4.290 4.506 4.398 3.884 3.750 3.682 3.531 3.333 3.092 2.874

Pigs 7775 7.204 7418 7.765 7351 7.079 6.669 6.110 6.025 5.727 5.876
Bird of all

species 191.5 189 206.9 220.6 213.3 204 201.7 204.8 211.7 220.5 200.6

(million units)

Production of animal goods

Meat in
slaughter

weight 1914 1.996 2.063 2.260 2.360
(thousand
tonnes)

2.323 2.324 2.318 2.355 2.492 2478

Milk, million

10.9 10.7 111 11.2 111
tonnes

10.6 104 10.3 10.1 9.7 9.3

Eggs, million
pcs

16.242 17.897 18.364 19.094 19.587

16.783 15.100 15.506 16.132 16.678  16.167

Price indices of agricultural products sold by agricultural enterprises (up to 2020; %)

Agricultural

127 1137 107.2 97.3 1243 1545 109 1115 108.2 1014 899
products

Crop products | 139.5 118.2 106.9 917 129.2 1672 116.3 107.3 1102 101.8 87.9
Livestock 114.4 109.2 107.6 102.8 119.1 1413 101.7 130.7 101.2 100.2 975
products

Note: ! - is gross domestic product

Table 2 provides statistics for the establishment
of relationships between prices for agricultural prod-
ucts and defence spending to assess the impact of
armed conflict in Ukraine on the pricing process for the
main types of agricultural products, namely cereals and

legumes. The analysis of the obtained statistical data in
Table 1 reveals the growth of the main indicators that
characterise the impact of the factor of armed conflict
in Ukraine, both on GDP and on the growth rates of
agricultural production (Fig. 1).
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Figure 1. Dynamics of GDP growth, defence spending, and agricultural output for the period 2011-2020

Table 2. Dynamics of gross harvest of cereals and leqgumes, harvested and threshed area, levels of their yield,
and expenditures on defence needs of Ukraine for 2010-2020

Harvested and
threshed area of
cereals and legumes

Gross harvest of
cereals and legumes

Average prices of

Expenditures for the agricultural products

Crop yield (centners

Years ?J:ﬂsn:ifl:ir;i r;;l:; (including corn) (including corn) sold by enterprises  from 1 hectare / %)
(thousand centners / %) (thousand (UAH per tonne / %)
hectares / year)

2010 10,553.2 - 389,077.5 - 14,2173 - 1,120.9 - 274 -
2011 12,2951 16.51 505,433.5 29.91 14,156 -0.43 1,374.2 22.60 35.7 30.29
2012 14,814.3 20.49 408,806.1 -19.12 13,581.6 -4.06 1,547.1 12.58 30.1 -15.69
2013 15,174.0 243 510,706.3 24.93 13,7177 1.00 1,299.8 -15.98 37.2 23.59
2014 27,346.0 80.22 572,347.8 12.07 13,583.9 -0.98 1,801.4 38.59 421 13.17
2015 27,346.0 0.00 560,592.5 -2.05 13,254.1 -2.43 2,912.1 61.66 40.6 -3.56
2016 58,099.1 11246  561,067.2 0.08 12,802.1 -3.41 3,414.0 17.23 438 7.88
2017 68,5374 17.97 527,574.3 -5.97 12,9774 1.37 3,771.6 10.47 44.2 0.91
2018 94,959.4 38.55 604,121.3 14.51 13,578 4.63 4,315.0 14.41 445 0.68
2019 105,542.8  11.15 691,361.9 14.44 14,340.4 5.61 3,867.5 -10.37 48.2 8.31
2020 121,681.2 15.29 633,445.4 -8.38 14,759.1 2.92 4,794.1 23.96 429 -11.00

Source: [26]

Calculations of the total growth rate of agricul-
tural production were performed on the main indica-
tors, which are shown in Table 1 as the arithmetic mean
of the growth of all major types of such products. The
obtained data allowed forming a graphical dynamics
of changes in these indicators over the years to study
their correlation with each other. Notably, during the
study period the arithmetic mean GDP growth rate was
-0.6%, and the average growth rate of defence spend-
ing (+10.9) and agricultural output (+11.4) were positive
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and correlated in some way (Fig. 2). This can be explained
by the anomaly of the country’s economic development,
i.e., the general economic policy of Ukraine stubbornly
does not notice something very significant. Ukraine’s
national economy has experienced shocks at least twice:
in 2008 due to the global financial crisis and in 2014 due
to internal disorganisation and external aggression, but
managed to disregard the first shock caused by the col-
lapse of Soviet economic ties and adapt to development
economy even in conditions of protracted armed conflict.
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Figure 2. Dynamics of GDP growth, defence spending and agricultural output for the period 2011-2020

For example, in 2008 the decline of Ukraine’s
economy was very deep, over 15.1%, i.e., the largest in
the world, and in 2014-2015 over 15.8% in two years.
However, the development of Ukraine’s economy con-
tinues and this is clear evidence of growth in agricul-
tural production (Figs.1 and 2),i.e.,agriculture was able
to adapt to the influence of the factor of armed conflict
on the territory of Ukraine. Most world economists be-
lieve that the structural degradation of Ukraine’s econ-
omy has led to the loss of its recovery properties and
identified a general downward trend, but studies show
that in 2019-2021 Ukraine has regained its position on
economic growth, and agricultural development even
in 2015-2018. In 2018 and 2019, the growth trend in
the main areas of agricultural development was over
25-40%, which characterises the full adaptation of this

industry to the operation in conditions of the ongoing
armed conflict. If the statistical data in Tables 1 and 2
are used to form a correlation field between indicators
of growth of defence expenditures and growth (rate) of
development of the agricultural sector by main types
of products, at the initial stage it becomes clear that
these indicators have a low level of correlation, since
the coefficient of determination by the best regression
equation is only R?=0.1652,that is 16.5% coherence (Fig. 3).
But with a slight (2-3 years (points)) smoothing of the
regression model on the same equation, it turns out
quite a significant dependence of these indicators, the
coefficient of determination of the same regression
equation will be R? = 0.8997, i.e., almost a correlated
relationship of indicators, which is considered quite strong
at about 90%.
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8 //
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4 + R2=0.1652
2
0 T T T T T )
0.0 5.0 10.0 15.0 20.0 25.0 30.0
¢ Rowl 1
—— Correlation field between the dependence of the growth
of defence costs and the agriculture development

18
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12 . .
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8
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6 P g R*>=10.8997
4
2
0 ‘ ‘ ‘ ‘ ‘ ‘
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Figure 3. Correlation fields and regression relationships between indicators of growth of defence expenditures
and growth (rate) of development of agriculture of Ukraine in the period 2010-2020

This indicates that when formulating development
programmes for both the armed forces of Ukraine and

the agricultural sector in the medium and long term, it
is necessary to take into account the impact of these
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factors when forecasting the expected end results of
their implementation. Figure 4 shows the dynamics of
Ukraine’s GDP by share of its main components to com-
pare existing indicators of their development during
the period of armed conflict and indicators before it (as of

2020 8.9 3.
2019
2018 9.1 2.
2017 8.8 2.
2016 8.6
2015

751

2010 .5 3.

o
I w I

2010). The structural degradation of Ukraine’s economy
conditioned by the existing armed conflict is primarily
characterised by a decline in the share of manufacturing,
professional and scientific-technical areas, but surprises
by the growing share of agriculture in the country’s GDP.

m Agriculture, forestry, and fisheries
mProcessing industry
Mining industry and energy supply

Construction industry

mProfessional, scientific and technical
activities, administrative services

= Public administration and defense,
compulsory social insurance

mOther services, taxes and subsidies

Figure 4. Dynamics of Ukraine's GDP distribution by shares of its main components
for the period 2015-2020 and as of 2010

THE IMPACT OF ARMED CONFLICT ON PRICES
FOR AGRICULTURAL PRODUCTS

One of the results of the impact of the military conflict
is that in 2014-2020 there was a significant correlation
between the growth rates of the studied indicators. The
results of changes in the dynamics of average prices

of agricultural products sold by enterprises and the
volume of military expenditures are shown in Figure 5.
Their relationship (2015) after the start of the anti-ter-
rorist operation (ATO) in eastern Ukraine, then, during
2016-2020, is quite clear correlation trend.
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T
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Figure 5. Dynamics of changes in defence spending and average prices of agricultural products sold
by enterprises (compared to the previous year)
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The method of statistical equations of depen-
dences was used to highlight the consequences of the
armed conflict on the state of some agricultural sectors,
namely to determine the possible relationship between
changes in prices for agricultural products sold by en-
terprises, volumes of cereals and legumes, their yields,
and financial spending for defence needs [27]. Which
has gained wide international recognition because of
a significant advantage - it solves the inverse economic
and statistical problem and is used along with mathe-
matical methods of correlation and regression analysis
to study the relationships in large and small sets, in-
cluding correlation or functional dependence.

The main equations of the method are linear, par-
abolic, hyperbolic, and logical functions, among which
the researcher chooses the best to study according to
the available parameters and criteria. The basis of the
method of statistical equations of dependences is the
calculation of comparison coefficients. Properly selected
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statistical methods provides an objective quantitative
assessment of the relationship between economic phe-
nomena. The principle of choosing the right methods
and ways to assess the impact of factors on the results
of socio-economic development requires significant efforts
to prepare conclusions and proposals, to clarify how
broad they are and the goals to achieve them. Here it is
necessary to avoid choosing the wrong purpose of the
applied use of the obtained calculations, because ob-
taining, according to all criteria, an accurate answer to
the wrong function will be less useful than an incom-
plete answer due to the correct choice of regression or
dependence equation. Therefore, more and more scientists
from all over the world are dealing with the problem of
choosing the best method for such a study of statistical
analysis of the relationship between social and tech-
nical phenomena and processes. The results of using
the method of statistical equations of dependences are
shown in Tables 3 and 4.

Table 3. The results of determining the possible relationship between changes in financial expenditures
for defence needs and possible factors of influence

Parameters of one-factor

Connection stability

Factors dependence equations coefficient Connection characteristic
Gross harvest of cereals and Direct connection (reduction
L ; . Y =121,681.2(1-2.70899*d, , ) 0.672 of factor and result
egumes (including corn) x1 Lox/xmin -
characteristic)
Harvested and threshed Direct connection (reduction
area of cereals and legumes Y,=121,681.2(1-8.33462%d, ) 0.447 of factor and result
(including corn) characteristic)
. . Direct connection (reduction
Average prices of agricultural _ _ *
products sold by enterprises Y=121,681.2(1-1.36852*d, .} 0.815 of factor and result
characteristic)
. Direct connection (reduction
Vields of cereals and legumes y _ 151 68151 - 3.31359"d, ) 0.601 of factor and result

(including corn)

characteristic)

Table 4. The results of determining the possible relationship between changes in average prices
of agricultural products sold by enterprises and possible factors of influence

Parameters of one-factor

Connection stability

Factors dependence equations coefficient Connection characteristic
Gross harvest of cereals and Direct connection (reduction
L ; p Y, =4794.1(1-197949"d, . ) 0.672 of factor and result
egumes (including corn) xt Lox/xmin d 1€
characteristic)
Harvested and threshed Direct connection (reduction
area of cereals and legumes Y, =47941(1-6.09023"d _, ) 0.294 of factor and result
(including corn) characteristic)
. Direct connection (reduction
Vields of cereals and lequmes y '_4 79411 -242129°d, , ) 0.833 of factor and result

(including corn)

characteristic)

When comparing the dynamics of financial ex-
penditures for defence needs and possible factors of in-
fluence, the most stable and direct relationship (reduc-
tion of factor and performance) is identified between

‘changes in average prices of agricultural products
sold by enterprises and changes in military expendi-
tures” - “0.815” According to the results obtained using
the method of statistical equations of the relationship
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between changes in average prices of agricultural
products sold by enterprises and possible factors of in-
fluence, the most stable and direct relationship was ob-
served with cereals and legume yields (Table 4). Thus,
the comparison of three possible ways of influence of
cereals and legumes on the pricing of agricultural en-
terprises (gross harvest, area and yield) shows the im-
portance of crop yields.

An important component of the state should be
a targeted policy on food production, the most import-
ant conditions for the establishment of which should
be the development of mathematical models that can
adequately assess the real and potential development
of the agro-industrial complex as a whole and within

its regions, analysis of dynamics, identification of positive
and negative aspects in this area. For the current level
of research on the food complex of agriculture and in
particular agriculture, a significant approach is one in
which the dynamics of milk production [28] is analysed
using mathematical methods and models that allow
for deeper analysis and obtain the most structured and
mathematically sound results at the moment of considera-
tion of the process and its perspective. This approach can
also be applied to the agricultural sector. Extrapolation
of the dynamics of average prices for agricultural products
sold by enterprises in 2022-2024 indicates its future
increase by an average of 8% (Fig. 6).

6000
y = 0.6206x* - 23.653x3 + 285.3x2 - 856.72x + 1874.7

4000 /
3000 /
o=
1000

O T T T T T T T T T T T T T T 1

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Figure 6. Extrapolation values of average prices of agricultural products sold by enterprises for 2022-2024

Military spending is important for the national
security of the country, so its full and timely provision
is part of the priority areas of public policy at present.
There are conflicting views on the interdependence of
military spending and economic development of sec-
tors of the national economy. In general, due to the loss
of government control over part of the territory and
ongoing hostilities in society, transformation processes
have begun, aimed at mobilising resources as quickly
as possible to prevent further escalation of the conflict.
Ukraine’s economy, which was not ready for military ag-
gression, was forced to take the first steps to move to
a new state - the wartime economy. The final assessment
of the consequences of this is possible only after the
end of hostilities, and current calculations only make
it possible to predict with some probability the further
development of the situation. A thorough examination
of the economy’s losses from the conflict should be the
starting point for its post-war recovery. The results of
relevant analyses can be used in the development of
approaches, methods, techniques for “increasing crop
yields to reduce average prices for products”, or - “initiat-
ing military and economic development of the country
by increasing crop yields”, etc.
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CONCLUSIONS

The example of Ukraine shows that with the increase in
military spending there is a decline in GDP per capita,
slow economic development, significant changes in the
development of some industries in the national econ-
omy, etc. But this dependence is largely conditioned
upon the military conflict, so the conclusions cannot be
unequivocal. For example, Ukraine’s agricultural sector
suffered some upheavals at the beginning of the 2015-
2016 armed conflict, but as of today it has practically
adapted to operating in such conditions, as evidenced
by growth rates in most key positions. There are losses
of agricultural land, significant losses of the rice sector
and several other positions, but innovative changes have
had a positive impact on the development of the industry
as a whole, even in the face of another state and partial
loss of eastern export markets (Russia, Belarus). New ar-
eas of export of products have been formed, which are
more demanding to quality but more profitable.

When comparing the dynamics of financial ex-
penditures on defence needs and possible factors of in-
fluence, the most stable and direct relationship “‘change
in average prices of agricultural products sold by enter-
prises and changes in military expenditures”, the factor




that has the greatest impact on pricing was “crop yield”.
Proper public administration of the agricultural sector
in an agricultural country such as Ukraine is part of
increasing the country’s GDP, which in turn can be used
to increase funding for defence needs. This aspect can
serve as a basis for further research in this area, namely
the impact of armed conflict on the state of all agricul-
tural sectors, taking into account the relationship between
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changes in prices for agricultural products and financial
expenditures for defence needs. The basis of further
research in the direction defined in the paper is the es-
tablishment of a general mathematical model for fore-
casting the results of development programmes of the
defence industry of Ukraine, taking into account trends
in the agro-industrial complex of Ukraine in the medium
and long term.
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OuiHIOBaHHSA BNIMBY 36poiHOro KoH$NiKTy Ha TepUuTopii YKpaiHU Ha PO3BUTOK
cinbcbKorocnogapcbKoi ranysi Ta LiHoyTBopeHHs ii npoaykKuii

Oner Muxaitnosuuy CemeHeHko2, AHaToniit IBaHoBuY MiHoukin®, Cepriii MeTpoBuy BacuneHko?,
Banepiit ®epoposuy Knenikos?, OnekcaHap Mukonaiioeuu MNpaeauseup*

'HauioHanbHWit aBiauiiHWit yHiBEpCUTET
03058, npocn. JTiwbomumpa ly3zapa, 1, M. Kuis, YkpaiHa

2LleHTpanbHMiA HayKOBO-A0CAIAHWUIA IHCTUTYT 36poiHMX Cun YkpaiHu
03049, npocn. NosiTpodnoTcbknin, 286, M. Kunis, YkpaiHa

BiliCbKOBMI IHCTUTYT TENIEKOMYHIKaLii Ta iHpopMaTu3auii iMeHi lfepois KpyT
01011, Byn. MockoBcbka, 45/1, M. Kuis, YkpaiHa
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AHorauis. Y ctaTTi npoBeneHo aHani3 BNAnBY 36pofHOr0 KOHMAIKTY Ha TepuTopii YkpaiHM Ha PO3BUTOK CiflbCbKOrOCNOAAPCHKOI
ranysiTa 3MiHy cepefHix LiH NpoAyKLii, peanizoBaHoi NignpUEMCTBAMM CiNbCbKOMO rOCNOAAPCTBA, a TAKOX BU3HAYEHO
MOXJIMBMI B3aEMO3B'A30K MXK 3MIHOIO LLIHW Ha NPOAYKLi0 CilbCbKOro rocnofapCcTea, peanizoBaHy NianpuEMCTBAMM,
Ta (GiHAHCOBMX BUTPAT Ha OOOPOHHI NOTPebu. Y CTaTTi TakoX PO3MNSAHYTO MOX/IMBUIA 3BKI30K MiX 3MiHOK 06cAriB
BOEHHMX BMTPaT, BaSIOBOro 360py 3epHOBUX i 3epHOB0O0BUX KyNbTYp, 3ibpaHoi Ta 06MONOYEHOI NOLLi, PiBHAMM iX
YPOXaWHOCTI. ABTOPaMM B34TO [0 YBaru, WO HAasABHICTb i TPMBANiCTb 30pOMHOr0 KOHMAIKTY Ha TepUTOpii KpaiHu
BMJIMBAE HA: MAKPOEKOHOMIiYHI MOKA3HWKM, iIHTEHCUBHICTb GOMOBMX Ail | iXHIO IOKANi3aLito B paioHaX eKOHOMIYHOI
aKkTMBHOCTI, BBI1, BUAATKM ypsay, eKCNOPTHO-IMNOPTHI NOKA3HMKKM; BUAATKM 4OMOroCnoAapCTB Ta BHYTPILLHI iHBECTMUI,
Ha CMOXMBYI BUAATKM Ta BUAATKM SOMOroCcnofapcTs. Yce Le, onocepeakoBaHo, Ma€ BMMB HA KOJIMBAHHS CepefHix
LiH NpoAyKLii Pi3HMX CEKTOPIB CiNbCbKOro rocrnofapcTsa, peanizoBaHoi nianpuemcreamu. [ig yac npoBeaeHHs
[OCNiAKeHb aBTOpaMM BPax0BaHa BAX/MBICTb arpapHOro cektopy YKpaiHu, Wwo € Baromoto YactuHotw BBIT gepxasu.
3anexHicTb BOEHHWX BUTPAT Big BennunHu BBI1 cnyrye npuMuMHOO A0 aHani3y B3aEMO3B3KiB MiX BNAMBOM HAsiBHOMO
36pOMHOro KOHMNIKTY HA 3MiHY CTaHy CilbCbKOTO rocnoaapcTea Ykpainu. OQHWM i3 pe3ynbTaTiB TakuX Ll Takox
CTaNo BUTpaYaHHA BiNblIOi rpowoBOi MacK Ha 3aKynKy MpPoAyKLii CinbCbKOrocnoAapcbkoro CnpsiMyBaHHS A8
NiATPUMaHHA 060POHHMX NOTPed AepykaBu Towwo. ToMy A8 pO3YMiHHS BEIMYMHKM BNAKMBY (DAKTOPiB BaNIOBOroO 360py,
YPOXaMHOCTI Ta 06CAriB CiNbCbKOroCNoAaPCbKMX Yriab HA LiHOYTBOPEHHS MPOAYKLii CiIbCbKOro rocnofapcrea 3a
[OMOMOro MeTofly CTaTUCTUUYHWUX PIBHAHb 3aNeXHOCTeW aBTOpaMu OTPUMaHI pe3ynbTaTu BiANOBIAHOrO aHanisy,
O MOXHa BMKOPWUCTOBYBATMU K Da3sy ANnsg po3pobieHHs MiaXo4iB, METOLIB i METOAMK WOAO NiABULLEHHS PiBHA
BPOXXaMHOCTi CiIbCbKOroCNoAapCbKMX KyNbTyp, abo — iHiLit0BaHHS EKOHOMIYHOTO PO3BUTKY KPaiHM 3@ PaxyHOK NiABMULLEHHS
YPOXAMHOCTI CiNIbCbKOrOCNoAapChKUX KYNbTYp

KntouoBi cnioBa: hiHaHCOBI BUTPATW, MAKPOEKOHOMiYHI MOKA3HMKM, BaOBUI BHYTPILLHIMA NPOAYKT, BHYTPILLHI iHBECTULI,
arpapHui cekTop
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