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value added in the context of accelerated integration into the EU. A variety of methods was used, such as analytical,
statistical, functional, systems analysis, deduction, synthesis, and comparison. The analysis of the development
and distribution of gross domestic product and gross value added in agriculture of Ukraine and the EU, including
the specifics of the development of gross value added in Ukrainian agriculture, was carried out. The influence of
European integration processes on the development of agriculture, in particular, their needs and opportunities to
increase gross value added, was investigated. A model of a cybernetic system with management in agriculture for
the growth of gross value added in the context of accelerated integration into the EU has been developed, which
allows substantiating the forecast of changes in the format of development of Ukrainian agriculture to avoid
the economy as a raw material appendage of the EU. The results of the study showed that the development of
agriculture in Ukraine based on increasing gross value added in the context of accelerated integration into the
EU involves the use of a comprehensive strategy that considers the specifics of the industry, European innovative
approaches, and best practices of in-depth processing of products of the European Union countries. The practical
significance of the study was to develop specific practical recommendations and strategies for public administration
bodies, agricultural enterprises to optimise the use of the available natural resource potential for the growth of
agricultural production, introducing advanced technologies for its deep processing in order to accumulate gross
value added, which is the basis for the development of agriculture

Keywords: gross domestic product; gross value added; Russian military aggression; development; economy;

conceptual model

INTRODUCTION

The development of individual industries is a compo-
nent of the overall growth of the national economy of
any country. The problem of development is particu-
larly important in the context of agriculture, which is
not only the main sector for many countries, but also
a key element in solving food security and sustainable
development of society. The development of Ukraini-
an agriculture is an urgent task that requires solving
problems to optimise the use of not only resources, but
also the entire production potential in the production
of agricultural products with the maximum share of
added value. Ukraine’s integration into the European
Union opens up wide opportunities for entering global
value chains, which will give an impetus to the acceler-
ated development of agriculture due to the growth of
production and exports of products with a high degree
of readiness. The main challenges of Ukrainian agricul-
ture were improving the processes of processing and
refining products to the highest degree of their readi-
ness and compliance with their quality and safety with
European standards. Such a statement of the problem
requires substantiation of the areas of agricultural de-
velopment based on in-depth processes of production
and sale of finished products, which are now more im-
portant and justified from the standpoint of achieving
successful integration into the EU.

The study by M. Shashyna (2020) proves that in the
current conditions of rapid development and transfor-
mation in the global economic space,and in the context
of globalisation and integration processes, one of the
indicators that most fully reflects the development of
individual business entities and economic systems in
general is the amount of value added, which is consid-
ered from the standpoint of cost-oriented management.
In other words, the value of the business is at the centre
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of analysis, not just the product. The researcher notes
that strategic areas for the development of region-
al and sectoral economic systems of Ukraine require
gradual development based on comprehensive mod-
ernisation at all levels. Therefore, in the context of the
development of agriculture in Ukraine and accelerated
integration into the EU, the industry needs innovative
management models, including management, commu-
nications, structures, production range, and technolo-
gies. Consideration of conclusions in the development
of strategic areas for the development of agriculture
in Ukraine indicates the expediency of substantiating
changes in management approaches and revising basic
management models in the industry.

T. Mirzoieva and M. Stepasiuk (2023) determined
that Ukraine’s integration into the European Union will
contribute to the development of agriculture by apply-
ing the experience of European farmers in the efficient
use of resources based on the use of innovative tech-
nologies for agricultural production. The researcher
considers the main chains of value added generation
on the example of oilseeds and focuses on the pro-
cesses of in-depth processing of sunflower. Thus, the
substantiation of measures to spread the European ex-
perience of gross value added generation using inno-
vative technologies of in-depth processing can become
an effective area for accumulating the added value of
products sold, which will create conditions for the de-
velopment of agriculture in Ukraine.

Scientific concepts of value chain development
in agriculture, according to V. Rossokha and O. Nechy-
porenko (2024), aimed at optimising the management
of natural, material and working resources, which will
create favourable conditions for the adaptation of
European standards of agricultural production and




increase the competitiveness of the agricultural sector
of the Ukrainian economy. In the context of balanced
development of agriculture in Ukraine, it is advisable
to substantiate measures to reform the resource man-
agement system in the industry, which in the future
will become the main source of product competitive-
ness growth and the economic basis for the develop-
ment of this industry.

Y. Pletnyova and V. Marchenko (2018) emphasises
that Ukraine has great opportunities for integration
into global value chains of such a sector as the pro-
duction of machinery for the agro-industrial complex,
which is the key to the competitiveness of agriculture
in the international context. The findings can be used
to develop areas for creating an attractive external en-
vironment for agricultural development. Integration
into the EU requires substantiation of priority areas
for updating and improving equipment, technologies
for the production and processing of agricultural prod-
ucts in accordance with European standards, which will
become the basis for improving the efficiency of func-
tioning and economic development of the agricultural
sector of the Ukrainian economy.

According to O. Svitovyi (2022), the problem of ag-
ricultural development in the context of accelerated in-
tegration into the EU can be solved by creating clusters,
which will contribute to the rational use of production
potential for the production of products with high add-
ed value.The researcher proves that one of the areas of
increasing the production with high value added is the
introduction of modern and highly efficient machinery
and equipment in agricultural production, which would
allow producing and selling not raw materials, but fin-
ished products with a high degree of deep processing
and processing. Such arguments are the basis for devel-
oping recommendations to strengthen state regulation
in the generation of added value at the level of enter-
prises, industries, and to improve the performance of
agricultural business.

According to Z. Kalinichenko (2023) and T. Ade-
bayo et al. (2024), European approaches to the develop-
ment of value chains are based on innovative ecosys-
tems, which can become the basis for the development
of highly developed sectoral and regional clusters.
European regionalisation of value chains in industries
supported by R&D, design, procurement, production,
distribution, marketing, and service is not a new trend.
Thus, there is a need to study existing European ap-
proaches to regional and global integration in order to
adapt it in the Ukrainian agricultural sector of the econ-
omy. Ukraine has a chance to join the EU’s integration
processes as an industrial and technological centre. In-
volving Ukrainian enterprises in such chains will create
a synergistic effect, allowing participants to join forces
to achieve common goals and opportunities to increase
added value, which is critical for Ukraine’s agricultural
development.
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Approaches to processing agricultural products
need to be updated and improved to meet European
approaches to the generation of gross value added and
the development of the agricultural sector. Integration
into the EU requires effective management of agricul-
tural development and ensuring the competitiveness of
the agricultural sector. The purpose of the study was to
substantiate the areas of increasing gross value added
in Ukrainian agriculture, considering compliance with
European standards and sustainable approaches for its
development of the agricultural sector in the context of
accelerated integration into the EU.

MATERIALS AND METHODS

The study was based on official documents and reports
of the State Statistics Service of Ukraine (Gross Region-
al Product in 2019, 2021; State Statistics Service of
Ukraine, 2021), and materials from the official website
of the European Union (Eurostat, n.d.),the UN System of
National Accounts (System of National Accounts, 2008;
Project of the Recovery Plan of Ukraine, 2022), the
Resolution of the European Parliament and the Coun-
cil standards on the European system of national and
regional accounts of the European Union (National
accounts, 2006; Regulation (EU) No. 549/2013, 2013).
The methodology for the generation of gross domes-
tic product and gross value added in Ukraine is fully
harmonised with the international standards of the Eu-
ropean Union, which simplifies analytical research on
their generation not only in the national economy, but
also makes it possible to compare with similar indica-
tors of other countries and identify reserves for their
growth in agriculture in Ukraine.

The information basis was statistical data from the
State Statistics Service of Ukraine (2021) and the Food
and Agriculture Organisation of UN (n.d.) for 2015-2023
in terms of: production of real gross domestic product
and gross value added; export of agricultural products
and determination of its share both in the total exports
of Ukraine and in world production; products of refine-
ment and processing with a higher degree of readiness.
In addition, in the process of forecasting the develop-
ment of Ukrainian agriculture, given the significant im-
pact of hostilities,not only the state of production poten-
tial was considered, but also the specifics of managing
the demining of agricultural land, solving the problem
of replenishing labour resources, restoring fixed as-
sets, increasing working capital; growth of investment
resources; development of innovation processes, etc.

The study of the situation with the development
of agriculture based on the accumulation of gross val-
ue added in Ukraine and the EU was carried out using
methods that identify the content of the object. The
analytical method was used to investigate certain as-
pects of the agricultural development management
system based on the increase in gross value added to
study their characteristics, relationships, and impact on
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the overall result. The features of gross value added
generation in agriculture of Ukraine and the EU were
analysed to determine the areas of development of
Ukraine’s agriculture after the war based on increasing
gross value added in the context of accelerated inte-
gration into the EU. The statistical method was used to
investigate data on the level of gross domestic product
and gross value added in agriculture and analyse its
share in the structure of the main sectors of the nation-
al economy. The functional method was used to study
the role of each element of the management system
for the production, processing, and export of agricul-
tural products. Highlighting the importance of in-depth
processing of agricultural products at the expense of
introduction of new technologies and creation of fa-
vourable conditions for effective activity in agriculture,
opportunities for growth of gross value added in the
industry were identified and the areas of development
of the industry were substantiated.

System analysis provided an opportunity to con-
sider the development of agriculture as a complex
system where all components are interrelated, and to
determine the impact various factors (social, economic,
political) affect the management of its development,
based on which the results are achieved. The use of the
deduction helped to explore the general principles and
concepts of gross value added generation in Ukraine
and European countries. The synthesis combined vari-
ous elements, concepts, and aspects of creating a new
holistic concept in the context of gross value added
growth, which helped to substantiate the areas of agri-
cultural development in Ukraine, which combined mod-
ern advanced approaches of European practice in the
production of products with high degree of readiness.
The comparative approach was used to compare ap-
proaches to the generation of gross value added in ag-
riculture in Ukraine and the EU. It helped to understand
the advantages and disadvantages of each approach to
determine the best option for achieving strategic goals
for the development of Ukrainian agriculture.

Based on the results obtained, specific recommen-
dations were developed for the growth of gross value
added in agriculture in the context of accelerated in-
tegration of Ukraine into the EU and solving problems
that will contribute to the development of agriculture in
Ukraine. In general, the study was aimed at determining
the feasibility of applying European experience and best
international practicesinthe field of in-depth processing
of agricultural products, which will ensure the growth
of gross value added and the successful development
of the agricultural sector and the country as a whole.

RESULTS AND DISCUSSION

Development is an economic category that is based on
natural changes in the economic system and in its tran-
sition from one state to a qualitatively new one using
innovative techniques, technologies and management
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methods in order to increase the volume of gross prod-
uct and accumulate gross value added. Gross domestic
product and gross value added are both macroeconom-
ic indicators that fully characterise the level of devel-
opment of the country’s economy and, in particular, its
industries, and microeconomic indicators that indicate
the economic state of the enterprise. From a macroeco-
nomic standpoint, gross domestic product reflects the
total market value of created public goods for the year
in all sectors of the state’s economy that are intended
for domestic consumption, export, and accumulation,
regardless of organisational and legal forms of owner-
ship of production resources. However, total value add-
ed additionally reflects the value created in the pro-
duction process and is defined as the difference in the
value of goods and services produced and fully used
in the production (intermediate consumption) process
according to the national classifier of Ukraine (2010).
In relation to certain sectors of the Ukrainian econo-
my, gross value added is calculated as the difference
between gross output and intermediate consumption
costs, and is determined in basic prices, considering
subsidies for products and excluding taxes on them.

In other words, the components of gross value add-
ed are: remuneration of employees in the form of phys-
ical or monetary remuneration given by the employer
for work performed, direct social payments and other
taxes, except for production subsidies, gross profit in-
cluding rents paid for the use of land, subsoil resources,
patents to their owners by lessees, depreciation, and
less taxes paid by enterprise owners for production ac-
tivities regardless of sales or profitability of the enter-
prise (National accounts, 2006; Sustainable Develop-
ment Strategy for Ukraine by 2030, 2017).

In terms of economic content, the concept of value
added consists in managing resource costs throughout
the entire product value chain, from the manufacturer
to the end user. As for agriculture, the category of “gross
value added” has its own characteristics, since natural
resources (land, plants, natural and climatic conditions,
etc.) are involved in the production process, and it is
difficult to distinguish between human labour and the
effects of natural processes. According to V. Zbarsky and
M. Talavirya (2023) the combination of human labour
and the influence of natural factors increases added
value due to the increase in output, which determines
agricultural activity as the most productive.

Dynamic relationships between different sectors of
the economyare usually used to assess the impact of eco-
nomic shocks. The generation of gross domestic product
(GDP) is based on the concepts of supply and demand.
The first approach to determining GDP assumes that to-
tal output is equal to total domestic demand, so GDP is
the sum of public and private consumption, investment,
and net exports. The second approach concerns the pro-
ductive side of the economy, and states that GDP con-
sists of gross value added (GVA) by sector, import duty,




and value added tax (Salimova et al, 2020; Andrees-
cu, 2021; Melembe et al., 2021). To further study the pri-
ority of agricultural development in Ukraine, it is advisa-
ble to focus on the indicator of gross value added, since
taxes and subsidies are usually very difficult to predict.

In agricultural production, value added is the part
of the value that was increased not only in the process
of production of agricultural products, grain, milk, meat
of all kinds, honey, wool, etc., but also in the process of
processing or refining to the stage of readiness, which
the consumer is ready to buy and immediately consume.
In other words, deepening the processing of agricultur-
al products into finished food is currently an important
component of agricultural production, which allows re-
ducing the time for consumers to receive finished food
and to add value for producers.

Agriculture plays a key role in the Ukrainian econ-
omy, providing 9% of GDP, 18% of business entities’
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employment, and 6% of tax revenues (Batatin, 2022;
Sansika et al., 2023). The importance of the agricultural
sector in the national economy is growing from year to
year.Summarising the empirical material for 2015-2023
on the share of agriculture in the real gross domestic
product, its slight fluctuations in the years of econom-
ic crises are noticeable, which indicates the relative
stability of the agricultural sector to crisis phenomena
(Fig. 1). Among the main sectors of the national econ-
omy, the contribution of agriculture to the total gross
value added of the national economy averaged 10.7%
in 2015-2022, second only to the processing industry
by 0.3%, ahead of the mining industry by 5.7%, and
electricity and gas supplies by 7.1%. During the Russian
war in Ukraine, 2022-2023, there was a decrease in the
share of gross domestic product and gross value added.
However, the decline in agricultural production shows
a lower rate to other industries.
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Figure 1. Share of agriculture in real gross domestic product and gross value added of Ukraine, 2015-2023
Source: calculated according to the State Statistics Service of Ukraine, n.d.; Gross Regional Product in 2019, 2021, State

Statistics, 2021)

Ukrainian agriculture plays a key role not only for
the economy of its state, but also contributes to global
development by increasing the production and export
of a significant amount of agricultural products as raw
materials and finished food. However, the Ukrainian ag-
ricultural sector mainly supplies raw materials to the
foreign market, which importing countries send for par-
tial refinement, or for in-depth processing and receive
goods with high added value. Such finished products
are sent for sale to the foreign market, and from there
they enter Ukrainian markets. Foreign companies that
process and refine Ukrainian raw materials make profits
ten times higher than Ukrainian producers who have
grown agricultural products.

Back in 1581, the famous philosopher and econ-
omist John Giles noted that it is not economically
profitable to sell raw materials for processing to oth-
er countries, and then buy the finished product from
them. Four centuries have passed, and yet John Giles’
scientific argument reflects the current situation of

Ukraine on the international market, which gradu-
ally limits Ukraine’s potential and negatively affects
the economy. Thus, domestic producers contribute to
the development of other countries and improve the
well-being of foreign citizens, not Ukrainian society
(Batatin, 2022).

Since gross value added is the basis not only for
accelerated and balanced economic development
of agriculture, but also for the Ukrainian economy, it
is reasonable to recognise that the time has come to
change the components of the food production chain
in agriculture, which was developed during the years of
independence and continues now. Its emergence is as-
sociated with an imperfect strategy of the state, the in-
fluence of world players in the global market and with
stable international trade ties.

Agriculture in Ukraine plays a key role not only in
the national economy. Ukraine is one of the world’s
largest exporters of agricultural and food products. And
as a result of the war, there are already real problems
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in the global food market. In particular, in 2022, due
to Russia’s full-scale invasion of Ukraine, agricultural
production decreased by 4.2% and accounted for 8.2%
of the total gross domestic product. However, in 2023,
Ukrainian agriculture managed to increase the volume
of gross domestic product by more than 4%, and gross
value added by 0.7%. The economic growth rate of agri-
culture is the highest among other sectors of the econ-
omy, which proves the high stability of agricultural pro-
duction to external challenges, such as war, increased
imports, migration of labour resources, etc.

The main reason for the decrease in production
volumes was the occupation and mining of part of the
land, which belonged to agricultural land and were the
base of production. The area of mined fields reaches
8 million hectares, of which 6 million hectares are lo-
cated in the temporarily occupied territories, 2 million
hectares - in the liberated ones. This land is a food
source for about 81 million people worldwide. Ukraine
can overcome this challenge only by an extremely ef-
fective organisation and support of the international
community. Experts estimate the losses of agriculture

as a result of a full-scale invasion on April 24, 2023 at
USD 8.7 billion: USD 6 billion - losses of agricultur-
al machinery, USD 2 billion - losses of products and
resources as a result of theft or loss, USD 0.5 billion -
damage to perennial crops, USD 0.3 billion - losses in
animal husbandry and aquaculture. Millions of tonnes
of Ukrainian grain are stuck in Black Sea ports, which
has led to an imbalance in the global agricultural mar-
ket (Interfax-Ukraine, 2023).

In 2015-2021, exports of Ukrainian goods to the
world market grew every year, reaching USD 68.1 billion
in 2021, with the share of agriculture at USD 27.7 bil-
lion (or 40.6%) (Fig. 2).In 2022, the volume of Ukrainian
exports decreased by 23.92% and, in particular, agri-
culture by 12.8%. And in 2023, compared to 2022, ex-
ports from Ukraine decreased by 8.3% and agricultural
products by only 0.3%. However, agricultural products
accounted for the largest share of total Ukrainian ex-
ports, about 41%. In this case, agriculture is a strategic
sector, the level of development of which determines
the economic development of rural areas and the social
well-being of 13 million people.

2023
2022
2021
2020
2019
2018
2017 M Share of agriculture
2016 H Exports of Ukraine
2015
0 20 40 60 80 100

Figure 2. Share of agriculture in total exports of Ukraine, 2015-2023
Source: calculated according to the State Statistics Service of Ukraine, n.d.; Gross Regional Product in 2019, 2021, State

Statistics, 2021)

Gross value added is generated in agricultural sec-
tors unevenly. Therefore, it is advisable to analyse the
trends in the development of sectors of the Ukrainian
economy by the amount of gross value added created
in 2015 and 2023. This would help to identify the in-
dustries that accumulate the largest GVA, and which
should become a priority for recovery in the post-war
period in the context of accelerated European inte-
gration. In recent years, Ukraine has become a leader
in the export of low-margin products, while having
successful cases in processing, in the field of crop
production - sunflower oil, rapeseed, corn, soybeans,
and in the field of animal husbandry - chicken, pork.
In 2015-2023, sunflower was the fastest growing crop
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in Ukraine and the highest exports to foreign markets
(Fig. 3). The share of its exports in the global market
reached more than 51.2%. Sales volumes of barley,
wheat, corn, and soybeans are slightly lower, but sig-
nificant in the world agricultural market.

The trend of selling low-margin types of products
will continue in the future, since in the structure of
crops 89 are low-margin crops, this leads to a decrease
in profit compared to what can be obtained from the
sale of crops with a higher margin. For comparison, de-
veloped countries mainly grow high-margin crops (80%
in the structure of crop production in the Netherlands,
Spain, and Italy). Ukraine is noted for its high produc-
tivity in the cultivation of grains and industrial crops,




but a significant portion of its grain crops is export-
ed. For example, 79% of corn, 66% of wheat, and 59%
of barley are intended for export. The situation with
wheat is particularly noteworthy, with 35% of the har-
vest intended for non-food use exported as first-stage
raw materials. Every year, the gross harvest of grain
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and oilseeds increases, but existing granaries limit the
ability to store increasing volumes of grain. It is impor-
tant to note that it is high-margin crops that are more
profitable, although they require a longer payback pe-
riod (Regulation (EU) no 549/2013, 2013; Global value
chains..., 2014; Gross Regional Product in 2019, 2021).

51.2

m Share of Ukrainian production
in total production

B Share of Ukrainian exports
in global exports

40 50 60

Figure 3. Ukraine’s share in world production and export of agricultural products, 2015-2023, %
Source: calculated based on State Statistics (2021) and Global value chains... (2014)

In the structure of agriculture, the livestock sector
occupied 21.1% in 2018, and in 2022 it decreased by
2.5% and amounted to 18.6%. In 2015-2023, there was
a trend of decreasing the number of pigs, sheep, and
cattle, including the dairy herd. The number of poultry
increased by 6.7% in large industrial poultry farms and
decreased by 0.4% in households. The main reasons
for the decline in livestock in animal husbandry are its
unprofitability. In 2018-2022, the profitability of cattle
meat production was -24.2%. Pig meat was profitable
at 2.6% and milk at 20.4%. In recent years, there has
been a loss-making rate in poultry farming, in particu-
lar, poultry meat -0.2%, and eggs -19.2%. However, the
increase in the number of poultry is substantiated by
the increase in demand for poultry meat and eggs due
to low prices and their dietary nature.

In terms of livestock products, in 2018-2023, the
production and export of milk and dairy products, beef,
and pork decreased, while only chicken increased. In
particular, in Ukraine, the share of milk production in
the total production of livestock products reaches 2%,
while in the EU countries - 8-23% (Gross Regional
Product in 2019, 2021). In 2021, milk production fell to
a record low of 8.7 million tonnes, which is a historic
low for Ukraine. This led to higher prices for dairy raw
materials on the domestic market and led to the spread
of falsification of dairy products, illegal imports, and
problems with monopolies in trade. In addition, the lack
of a legal alternative for the mandatory construction
of local wastewater treatment plants for milk process-
ing enterprises complicates the situation. The reason
for these results is its poor quality. The main difference
between the production of milk and dairy products,
beef, and pork is the high capital intensity of products
and a long payback period. Now animal husbandry is
dominated by a low level of automation, manual human

labour, and a small number of premises and technolo-
gies for its further processing. As a result, low-quali-
ty and low-cost products are produced. In comparison
of the production processes of raising cattle, pigs, and
poultry, it is advisable to note that the production of
poultry meat is less capital-intensive, labour-intensive
and risky to infect poultry with diseases. The poultry
industry is characterised by high export orientation and
depth of chicken processing.

Over the past decades, Ukrainian agriculture has
been characterised by the supply of crop and livestock
products to the world market in the form of raw mate-
rials, while its processing industries occupy the lowest
share in the sector. The highest share in the total supply
is made up of unprocessed products intended for export,
in particular, barley - 46%, corn - 84%, wheat - 54%.The
share of products used for industrial processing is low:
barley - 13%, corn - 3%, wheat - 19%. Milk processing
volumes have tended to decrease over the past 5 years
(by 17%) (Regulation (EU) No. 549/2013, 2013; Global
value chains..., 2014; Statistical collection of Ukraine,
2021). In general, in 2018-2023, in the structure of ag-
ricultural exports, finished products ranged from 11%
to 14%, primary processing — from 21% to 34%, and the
largest part was raw materials, from 55% to 64 % (Fig. 4).

As the dynamics of the structure of agricultural
exports shows, in recent years, a large share was occu-
pied by raw materials and only their primary process-
ing. However, the number of trade agreements con-
cluded has increased in the context of adapting quality
growth processes to European standards. It is impor-
tant to note that raw material prices are much lower
than prices for finished processed products. Due to the
fact that processing adds significant cost and allows
achieving the highest quality standards, the Ukrainian
processing sector has a significant potential for growth.
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The transition to each subsequent stage of processing
leads to an increase in value added. The shadow sec-
tor creates obstacles to the development of agricul-
ture, with grain production and land lease being the
main objects of shadow activity. Insufficient regulation

of the shadow sector of the economy primarily affects
the processes of refinement and primary processing of
agricultural products. The quality of exported products
is mainly controlled by the customer, and the largest
amount of them is sold through shadow sales channels.

Exports of agricultural products in Ukraine, billion USD

2023

2022 60 20 10

2021 65 25 15
2020 63 23 14

m Raw materials
m Primary processing
m Finished products

2019 64 21 14
2018 57 33 11

0 20 40 60

80 100 120

Figure 4. Dynamics of agricultural exports from Ukraine for 2015-2023, billion USD
Source: calculated based on data (State Statistics Service of Ukraine, n.d.; Gross Regional Product in 2019, 2021; State

Statistics, 2021)

Thus, the agricultural productivity of Ukraine is
significantly lower than that of highly developed com-
peting countries. Value added per employee in Ukraine
is significantly lower than in the leading countries in
agricultural production (91% lower than in France and
67% lower than in Turkey due to the radically different
distribution of crop and livestock production in the sec-
tor. In Ukrainian production, crop production accounts
for 83%, and animal husbandry -17%. The structure in
other countries is somewhat more balanced, the dis-
tribution is approximately 50/50%, for example, in the
EU, where crop production is 57%, animal husbandry is
52% (Global value chains..., 2014; Regulation (EU) no

549/2013,2013; Gross Regional Product in 2019, 2021).

The reason for this condition is low capacity and
low degree of processing and refinement of agricul-
tural products. Ukraine has already taken a leading
position on the world market in the supply of raw ag-
ricultural products. The quality of raw materials is im-
portant for increasing the share of exports. The main
reasons for the low quality of agricultural products are
unsatisfactory: quality and non-compliance with scien-
tifically based standards for the use of chemical fertil-
isers, the level of technological efficiency of agricul-
tural production, transportation processes by outdated
technical means, etc.

Now, monitoring the processing and refinement
of agricultural products to the highest degree of their
readiness will solve the problem of increasing gross
value added. The lengthening of the chain of creating
the gross value added of the final finished product in
agriculture is the multiplier that not only leads to an
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increase in prices on the product market, but is also the
foundation for the economic development of Ukrainian
agriculture. An example of the successful extension of
the value added chain in Ukraine’s agriculture is the
growing share of processing sunflower seeds into fin-
ished oil, which allowed Ukraine to become a leader
in sunflower oil exports on the world market in a short
time. While for the oilseed crop of soybeans, there is a
decrease in export volumes due to a decrease in the
volume of its processing.

Ukraine is in the spotlight, and this historic oppor-
tunity can radically change the position of Ukrainian
agriculture on the world market. Now it is important
to focus on processing raw materials supplied by the
Ukrainian agricultural sector. One agricultural crop,
such as corn, can serve as the basis for the production
of at least 15-20 types of products with high added val-
ue. The concept of creating a deep processing food sec-
tor of the economy is already being successfully imple-
mented in world practice. Therefore, it is important to
prepare the ground for the fastest recovery of Ukraine’s
agriculture after the war, which can be as difficult as
the period of war. An important condition for the resto-
ration of agriculture with deep processing is the access
of farmers to advanced technologies.

Unfortunately, Ukraine’s agriculture remains vul-
nerable in the production of products with a high lev-
el of gross value added. This situation is explained by
the lack of necessary advanced technologies. Ukrainian
agricultural producers who want to process grain into
citric acid, fuel ethanol, glucose monohydrate, and oth-
er products are technologically limited and do not have




the ability to do so.In addition, there is no infrastructure
for implementing such technologies. However, there is
a need to create favourable conditions for investors not
only to build their plants within international holdings
for the agricultural sector of the economy on Ukrainian
territory, but also to provide access to advanced tech-
nologies. This would allow developing and adapting
such technologies to Ukrainian geographical and cli-
matic conditions, which would facilitate the introduc-
tion of the latest technologies in agricultural produc-
tion for its further development.

The paper by O. Ivanenko et al. (2021) identified
that one of the main aspects of the financial policy of
EU member states is budgetary allocations for econom-
ic, environmental, technical, technological, and social
purposes. The costs of environmental protection are
significant compared to the costs in Ukraine. This con-
tributes to the development of innovative technologies
for recycling waste and, in particular, the development
of biotechnologies in agricultural production, the use
of which ensures the efficiency of their use, the man-
ifestation of which is an increase in the production of
agricultural products per unit of resource consumption
and an increase in profitability.

The problem of access to advanced technologies is
important,and it should be understood that there are a
limited number of technology development companies
in the world that are willing to provide access to them.
Therefore, such a “bottleneck” should be taken into
account. This refers not only to the creation of facto-
ries, but also the development of complete multi-pro-
ductive complexes for deep processing of agricultural
products. Without the implementation of a programme
of deep processing of agricultural products, Ukraine
may remain in the shadows in European civilisation.
Given the military situation in the country, it is impor-
tant to understand that this slows down the develop-
ment of agricultural production. Forecasts of Ukraine’s
GDP growth by 2050 by an average of 2-3% per year
are limited. If this rate continues, more than 70 years
will not be enough to reach the level of today’s Poland,
let alone reach the level of developed countries such
as France or Germany.

The implementation of the programme of deep pro-
cessing of agricultural products can help accelerate the
restoration and development of agriculture in Ukraine.
Ukrainian ambitions should reflect the desire to create
a powerful agricultural production that can generate a
significant amount of foreign exchange earnings and
create hundreds of thousands of jobs, promote the ac-
tivation of the introduction of new technologies, and
create favourable conditions for business activities in
agriculture, attracting both external and internal inves-
tors. This is the time to consolidate efforts and devel-
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op comprehensive solutions for the stable growth of
Ukrainian agriculture in the post-war period.

The big agro-processing programme is an impor-
tant step in this area. Changing the strategy of agricul-
tural production plays an important role in the devel-
opment and stabilisation of Ukraine both in the military
and post-war periods. Christian Ben Hell, head of Agri-
culture sector of the EU Delegation to Ukraine, stressed
that the EU funding for this FAO project aims to restore
or strengthen the functionality of agricultural value
chains, which will help meet the food needs of the local
population and internally displaced people in western
Ukraine. This approach contributed to solving the prob-
lem of food security in the country in the near and short
term and was crucial in preventing a food crisis in 2023
(Bulletin on the state of trade relations..., 2023).

Having an economy focused on raw materials, and
not introducing effective tools for its transformation,
the Ukrainian economy is becoming more and more de-
pendent on imports every year. This increases the vul-
nerability of Ukrainian agriculture to the global market.
To change this situation, it requires comprehensive pro-
jects and decisions at the state level aimed at funda-
mentally transforming the economy. Especially in the
post-war period of agricultural restoration.

In July 2022, the National Council for the recovery
of Ukraine from the consequences of the war presented
a draft Recovery Plan, which presented a strategy for the
development of the national economy until 2032, and
outlined the priority of restoring economic activities for
the transfer from a transition economy to a developing
economy in the context of accelerated integration into
the EU. Integration of Ukraine’s agriculture into glob-
al chains of gross value added creation, which allows
substantiating the priority areas for its recovery after
military aggression based on value added. The strate-
gic goal of agriculture in the context of globalisation
should be to increase the competitiveness of Ukrainian
products and ensure food security.

In the study by V. Bugaychuk et al. (2019) identified
that one of the main aspects of the financial policy of
EU member states is budget allocations for econom-
ic, environmental, technical, technological, and social
purposes. The costs of environmental protection are
significant compared to the costs in Ukraine. This con-
tributes to the development of innovative technologies
for recycling waste and, in particular, the development
of biotechnologies in agricultural production, the use
of which ensures the efficiency of their use, the man-
ifestation of which is an increase in the production of
agricultural products per unit of resource consumption
and an increase in profitability. Based on the analysis
(Table 1), the following areas and stages of develop-
ment of Ukrainian agriculture are proposed.
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Table 1. Areas of development of agriculture in Ukraine after the war
based on increasing gross value added in the context of accelerated integration into the EU

Stages of post-war X
Industries and subsectors of
development X
X . X agriculture
of agriculture in Ukraine

Areas of development of agriculture in Ukraine
after the war based on increasing gross value added
in the context of accelerated integration into the EU

Crop production:

grain production

B feed production

M vegetable production

M potato growing
Sustainability -
before December

B flax growing
H hop growing

B Obtaining EU candidate status, followed by full membership;
B establishment of logistics routes for the necessary resources
for agricultural production and marketing of finished products
with Western European countries;

B compliance with quality standards of finished agricultural
products;

2024 Animal husbandry B overcome the influence of the shadow sector of the economy

M cattle breeding (meat and dairy) on the lease of land resources and the sale of agricultural
M pig breeding products under corruption schemes;
B sheep breeding B monitoring of processing and refinement of agricultural
M poultry farming products to the highest degree of their readiness.
B beekeeping
Crop production: B Transition from exporting raw materials to processing should
M grain production be focused on the industries where gross value added is most
H feed production possible;
M vegetable production B access of agricultural producers to innovative technologies
B potato growing of deep processing of products;
| flax growing B improving the quality standards of finished agricultural

Recovery - ® hop growing products;

2024-2025

Animal husbandry

B cattle breeding (meat and dairy)
M pig breeding

M sheep breeding

B poultry farming

B beekeeping

B development of multi-productive complexes for deep
processing of agricultural products;

B conditions for creating hundreds of thousands of jobs in the
agricultural sector, using advanced technologies and promoting
the development of business activities, which opens up wide
opportunities for investors, both domestic and foreign.

Crop production:
M grain production
B feed production
M vegetable production
M potato growing
Structural modernisation, M flax growing
integration into the EU
-2026-2032

B hop growing

Animal husbandry

B cattle breeding (meat and dairy)
M pig breeding

B sheep breeding

B poultry farming

B beekeeping

B obtaining the status of an EU candidate;

B unlimited access to the markets of agricultural products of
the European Union and the G7 countries;

B development and application of advanced technologies for
the production and processing of agricultural products;

M an impetus for the transition from the export of raw
materials to processing in the field of crop and animal
husbandry, where the largest export revenues can be
generated;

B sale of agricultural products with a high degree of readiness;
B building an agricultural economy based on the principles of
deregulation and liberalisation.

Source: compiled by authors based on sources (Gross value added at basic prices, 2021; National classifier of Ukraine,

2010)

The processes of development of agriculture in
Ukraine after the war based on increasing gross val-
ue added in the context of accelerated integration into
the EU can be presented as a model of a cybernet-
ic system, that is, a system with management, which
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means that the information aspect of system analysis
will be reliable and a priority, since the description and
modelling of management processes involves the use
of methods of statistical information theory and cyber-
netics (Fig. 5).
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Figure 5. Cybernetic system model

Source: compiled by the authors

Thus, within the framework of statistical infor-
mation theory, the source of messages X (information
on the state of agricultural development by industry,
namely production in the fields of crop production, ani-
mal husbandry, industrial refinement and processing of
agricultural products, and external influences) is char-
acterised by entropy H(X), as a measure of uncertainty
of the observer’s information (control subsystem) re-
garding the state of observation objects (development
processes based on the growth of gross value added).
The entropy value can be written as the mathematical
expectation of the amount of information [(X) accord-
ing to the well-known Shannon formula.

HX) = ) p0I0e) - = = ) p(a) ogzp (), (1)

where X=(x,, X,, ..., X, ..., X ) — source of statistically in-
dependent messages; p(x,) - probability of /-th message.

In a qualitative control system, a necessary con-
dition is to reduce the entropy of the controlled sub-
system to zero, which characterises a deterministic
system, and vice versa, the maximum entropy NMax
corresponds to a system without control. Model of the
post-war agricultural development system of Ukraine
based on increasing gross value added in the context
of accelerated integration into the EU with governance
(Fig. 5) can be described by a set of states of the man-
aged object (recovery processes of Ukraine)

RE) = (7, (0), 1,(O) woor 1(0), oer 7 () 1=,

and multiple control influences

Yt = (,(0, Y, (0)s oo, YO, orrr v, () i=T,m.

It is possible to consider the lack of reliable infor-
mation or its distortion in the real conditions of the

system’s existence by introducing the conditional en-
tropy H(R/Y), which varies within the limits that show
the degree of definition of the system with control:

0<HR/MSHR), .. 2)

The difference between maximum and conditional
entropy determines the amount of mutual information
I(R, Y). This value can be taken as an indicator of the
effectiveness of management in the system of agricul-
tural development of Ukraine after the war based on in-
creasing gross value added in the conditions of acceler-
ated integration into the EU, which shows a decrease in
the entropy of the managed subsystem by the amount
of information received. Considering the properties of
mutual information, it can be presented as:

IR, V)=H(R),,, - HR/Y)=H(Y) - H(Y/R). (3)

After elementary transformations from (3), an ex-
pression that defines the limiting possibilities of con-
trol in the system is obtained:

H(R/Y)=H(R),,,, - H(Y) + H(Y/R). (4)

Equation (4) allows drawing conclusions in the
form of recommendations for improving the manage-
ment efficiency of the agricultural development system
of Ukraine after the war based on increasing gross val-
ue added in the context of accelerated integration into
the EU, which should be considered as a decrease in the
conditional entropy H(R/Y):

support the process of agricultural development of
Ukraine after the war based on increasing gross value
added in the context of accelerated integration into the
EU, as a managed subsystem, in the form of an “open
system”, that is, reduce the entropy of H(R) by destroy-
ing the diversity (Wiener-Ashby cybernetics law) of pos-
sible states of the managed subsystem (unprofitable,
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low-margin, and vulnerable agricultural production
facilities) and increase the diversity of managing influ-
ences of stability and development of H(Y),and actively
influence the identification and reduction of destabilis-
ing external and internal (corruption) factors of influ-
ence H(Y/R) on the system.

In general, among the branches of the national
economy, agriculture of Ukraine before the military ag-
gression of Russia, having a significant natural resource
potential, demonstrated a slowing development not
only within the state, but also with a focus on global
trends. Therefore, considering the priority areas of de-
velopment of agriculture in Ukraine after the war based
on increasing gross value added in the conditions of
accelerated integration into the EU, it is important to
compare the pace of development with industries that

had faster growth rates above it, namely: processing,
mining, supply of electricity, and gas industry, based on
a conceptual approach in the form of a “‘cascade” mod-
el of economic dynamics of agricultural development
processes, which is based on a nonlinear differential
equation of logistics type:

BO—pl1- %] R(D), (5)
where D - coefficient of dynamics of processes in the
relevant sectors of the state economy, the value of
which is determined by the result of the analysis of the
ratio of gross value added for a certain period, consider-
ing the corrective realities of military aggression of the
Russian Federation and the priority of restoring the rele-
vant sectors of the national economy of Ukraine (Fig. 6).
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Figure 6. Forecast for the development of agriculture in Ukraine after the war based
on the growth of gross value added in the context of accelerated EU integration
Source: calculated based on data (State Statistics Service of Ukraine, n.d.; Gross Regional Product in 2019, 2021; State

Statistics, 2021)

According to Figure 6, based on the forecasts for
the development of priority sectors of the national
economy, the development of agriculture, which pro-
duces food and raw materials for the processing indus-
try in order to solve food security problems not only in
Ukraine, but also in the world as a whole, is envisaged
first of all. It should be considered that the policy of
the European Union is characterised by the inconsist-
ency of sustainable development goals in the context
of food security, in particular, in such areas as: migra-
tion policy, which increases inequality and problems of
public access to food; limited internal resources of EU
countries, in particular, the area of land for the devel-
opment of organic production in order to ensure the
quality and safety of food (Ireland, Denmark, Germany
and Finland); the lack of effect of state funding for re-
search and development of the agricultural sector in
the event of excessive distribution of industry funds;
excessive regulation of technology development to
ensure production growth due to population bias to-
wards potential risks. This means that the produc-
tion approach to maintaining food security cannot be
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effective due to the numerous contradictions between
environmental and food safety issues. Therefore, it is
advisable to transform the EU’s food security policy in
the context of sustainable development by developing
goals for technological sustainability of the agricultural
sector (Ivanenko et al., 2021).

The essence of the conceptual approach is to de-
velop a mechanism for the development of agriculture
in Ukraine after the war based on increasing gross val-
ue added in the conditions of accelerated integration
into the EU according to the priority scheme of effective
‘connection” of the relevant sectors of the Ukrainian
economy at certain points in time, which, according to
the belief, are determined by the maximum dynamics of
recovery of priority objects of the socio-economic sys-
tem (Fig. 7).

In Figure 7, the values R (t) and R,(t) indicate the
states of processes for restoring the corresponding sec-
tors of the state’s economy according to certain priori-
ties. Figure 8 analyses the dynamics of the forecast of
gross value added in agriculture after the war in the
context of accelerated European integration.
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Figure 7. lllustration of “cascade” recovery at moments of maximum dynamics

Source: compiled by the authors
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Figure 8. Forecast of gross value added of agriculture in Ukraine until 2030

Source: compiled by the authors

In the context of post-military restoration of agri-
cultural production, the accumulation of gross value
added becomes important, which is the basis for ap-
plying the achievements of scientific and technological
progress to ensure the balanced development of all its
branches and improve the social standards of living of
the rural population. Therefore, for the agriculture of
Ukraine, development means a transition from an econ-
omy with the potential of raw material exports to one
that will export the finished product with the genera-
tion of gross value added. The priority of the develop-
ment of agriculture in Ukraine will provide opportuni-
ties to solve the problems of food security in the world
by increasing the export of agricultural products. Given
this, Ukrainian agriculture can become the ‘engine” of
the country’s recovery after the war, which can affect
the development of other sectors of the national econ-
omy due to the multiplicative effect.

CONCLUSIONS

The study found that the development of Ukrainian ag-
riculture involves an increase in the volume of gross
product and the accumulation of gross value added.
However, in 2022-2023, there was a decrease in the
share of gross domestic product and gross value added.
However,the decline in agricultural production was less
significant compared to other industries. In particular,

in 2022, during Russia’s full-scale invasion of Ukraine,
agricultural production decreased by 4.2%, which was
8.2% of the total gross domestic product. However, in
2023, Ukrainian agriculture managed to increase the
volume of gross domestic product by more than 4%,
and gross value added by 0.7%. The economic growth
rate of agriculture was the highest among other sectors
of the economy, which indicates the high stability of the
agricultural sector to external challenges, such as war,
increased imports, migration of labour resources, etc.

It was revealed that in 2015-2023, the share of
agricultural exports in the national market was 40.6%.
However, in 2022-2023, in the context of Russia’s mil-
itary aggression, the volume of Ukrainian exports de-
creased by 24% and the contribution of agriculture in
it decreased by 12.8%. The share of total domestic ex-
ports of agricultural products is about 41 %. However,
over the past decades, the share of unprocessed prod-
ucts exported is more than 64%. It was proved that ag-
riculture is a strategic branch of the national economy,
the level of development of which depends on the so-
cio-economic state of Ukraine and an important condi-
tion for its development is deep processing of products.

The areas of development of Ukrainian agriculture
after the war based on increasing gross value added in
the context of accelerated integration into the EU were
developed in the following stages: sustainability -
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in which Ukraine will receive the status of an EU can-
didate, followed by full membership. The next stage
will be recovery, during which there will be a transi-
tion from the export of raw materials to its processing
in those industries where the largest mass of gross
value added is accumulated. And the third stage will

into the EU is proposed based on the model of a cyber-
netic system with control, and it is proved that among
the priority sectors of the national economy, the devel-
opment of agriculture, which produces food and raw
materials for the processing industry, is the first priority,
which is one of the areas of further scientific research.

be successful in developing and applying advanced

technologies for the production and deep processing ACKNOWLEDGEMENTS
of agricultural products. None.

A forecast of the development of agriculture in
Ukraine after the war based on the increase in gross CONFLICT OF INTEREST
value added in the context of accelerated integration  None.
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AHorTauis. PO3BUTOK CiIbCbKOrO rocnoAapCcTBa € KYOBUM YUHHMKOM CTanoro NocTyny cycninbCTBa y ManbyTHbOMY.
IHTerpauis KpaiHM [O €BPOMEMCbKOro CMiBTOBApMCTBA CTBOPKE ANS CiNIbCbKOTO rOCMOAAPCTBA HOBi MOX/MBOCTI
Ta BOAHOYAC, BMMAra€e iHHOBALIMHMX MiAXOAIB LO PO3BUTKY Ta AOCATHEHHS KOHKYPEHTOCMPOMOXHOCTI ranysi
y rnobanisauiiHoMy npoctopi. [locnigkeHHs CnpsiMOBaHe Ha aHani3 i BAOCKOHANEHHS HASBHWUX CTpaTerivyHmx
niAXoAiB PO3BUTKY CiIbCbKOMO rocnogapcraa YKpaiHM Ha OCHOBI HAapOLLyBaHHS BaNOBOI A04AHOT BAPTOCTi B yMOBax
npuwsuaweHoi iHTerpauii fo €C. Y pocnigkeHHi BUKOPUCTOBYBANUCS Pi3HOMAHITHI MeToAM, TaKi K aHaniTUYHUIA,
CTAaTUCTUYHUI, YHKLIOHANbHUI, CUCTEMHUIM aHanNi3, AeAyKLis, CUHTE3 | NOpiBHAHHS. [IpoBeaeHo aHanis GopMyBaHHS
i po3noAiny BanoBOro BHYTPILIHBbOrO NPOAYKTY Ta BaNOBOI A0AAHOT BAapTOCTi Y CislbCbKOMY rocnofapctai YkpaiHu
Ta €C, Bk/toYatoum 0cobnmnBoCTi GopMyBaHHS BaNOBOI AOLAHOI BApTOCTi B YKPAiHCbKOMY CiflbCbKOMY FOCMOAAPCTBI.
[ocnipxeHo BNAMB MpoLECiB €BPOiHTErpaLii Ha PO3BMTOK CiNbCbKOrO roCMoOAapcTBa, 30KpeMa ix notpebu Ta
MOX/IMBOCTi [0 HAPOLLYBAHHS BasIOBOi A0AAHOI BapTOCTi.Po3pobneHo Moaenb KibepHETUUYHOT CUCTEMU 3 YNPABIHHAM
Yy CiflbCbKOMY rOCnoAapCTBi LWOA0 3pOCTaHHS BaNoBOi fOAAHOI BAapTOCTi B yMOBaX NpULWBMALLIEHOI iHTerpauii o €C,
SIKa [03BOJNIIE OOIPYHTYBATM MPOrHO3 3MiHW GOpPMATy PO3BUTKY YKPAIHCbKOMO CiflbCbKOrO rocrnoAapcTBa 3 MEeTOH
YHUKHEHHS eKOHOMIKM, IK CMPOBMHHOTO Npuaatky €C. Pe3ynbraTv LOCNIAXKEHHS NOKA3anu, WO pO3BUTOK CiNlbCbKOro
rocnogapcrea YKpaiHM Ha OCHOBI HApOLLYBaHHS BasoOBOi AOAAHOI BapTOCTi B yMOBAX NPULIBMALIEHOI iHTerpauii go
€C nepenbayae BUKOPUCTAHHS KOMMIEKCHOI CTpaTerii, ika BpaxoBye cneundiky ranysi, eBponencbki iHHOBALIMHI
niaxogM Ta nepenoBuii [OCBIA nornubneHoi nepepobku npoaykuii kpaiH €sponeicbkoro Coto3y. lNpakTuyHe
3HAYeHHS JOCNIIKEHHS MONAraE y po3pobui KOHKPETHMX MPaKTUYHMX peKoMeHAaLil i cTpaTerin Ons opraHis
[.epXaBHOro yrnpaBniHHS, CiIbCbKOrOCNOAAPCbKMX NiANPUEMCTB 40 ONTUMI3aLiT BUKOPUCTAHHSA HASBHOMO MPUPOAHO-
pecypCHOro noTeHLuiany WoAo 3pOCTaHHA 06CariB BUPOOHMLTBA CiflbCbKOrOCNOAAPCHKOI NPOAYKLii, 3aMpoBaaKy UM
NporpecuBHi TexHonorii ii rnbokoi nepepobku 3 METOK aKyMynaLii BanoBOi A0AAHOI BApTOCTi, WO € OCHOBO
PO3BMTKY CiNlbCbKOr0 rocnofapcTea

KniouoBi cnoBa: BanoBWMi BHYTPILWHIM NPOAYKT; BanoBa A0AaHA BapTiCTb; BiCbKOBa arpecia pd; pO3BWUTOK;
€KOHOMIKa; KOHLeNTyasbHa MOAeNb
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