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Abstract

The recovery of Ukraine's economy requires a systematic approach. Correlation analysis
confirmed the high degree of dependence of Ukraine's GDP on the volume of agricultural
products. The study of trends in the development of the industry revealed a number of
problems: the predominance of economic goals over growing environmental threats, the
production of products with low added value, high dependence on exports, and others.
The creation of an agribusiness ecosystem has been proposed in the development of a
strategy for post-war recovery. Innovative technologies of Industry 4.0 will make this
transition more efficient. To evaluate the effectiveness of the created agribusiness
ecosystem, an integral indicator of balanced development is proposed. Based on the
analysis of the economic, environmental, social, innovative spheres, the application of
four directions to evaluate the outcome for all actors of the agribusiness ecosystem is
substantiated. This approach contributes to the overall recovery of the national economy.

Keywords: agribusiness ecosystem, sustainable development, circular economy,
innovation, multi-criteria assessment

Introduction

In the process of society's evolution, scientists and researchers are constantly trying
to solve the issue of developing an optimal model of development. The development
of the world economy since the time of the industrial revolution has followed the
model of a linear economy, when resources are extracted and transformed into goods
and services, sold and used, and then disposed of. A linear economy links material
well-being to the extraction of resources but often ignores the excessive pressure on
the environment (Karakas, 2022; Michelini et al., 2017). Climate change and the
deterioration of the environment are threats to the further development of the world,
including Europe (Trusina & Jermolajeva, 2021). To increase the resource efficiency
and competitiveness of the countries of the European Union, the European Green
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Course was adopted (European Commission, 2019). It is based on ensuring the
sustainable development of society through economic growth without reference to
the use of resources, and even on achieving complete climate neutrality by 2050
through transition to a circular economy model. The Ukrainian economy is very
closely dependent on the conditions of the world market since one of its basic
industries is agriculture, most of which is exported (Tiurina et al., 2021). The military
actions on the territory of Ukraine have led to significant economic, social, and
environmental problems. This affected, among other things, the functioning of
agriculture, both at the production and at the logistics stage. Thus, we consider the
issue of increasing the level of competitiveness of the domestic agricultural sector to
be urgent, based on the introduction of a model of balanced development, relying on
the principles of the circular economy. The relevance of the chosen research topic is
also justified by the fact that, given the war in Ukraine, agriculture is the basic branch
of the national economy. A significant part of agricultural products is sold for export.
Increasing the productivity and efficiency of enterprises of the industry, based on
sustainable development, will allow not only to obtain an economic effect for
Ukraine but also to partly contribute to the identifying solutions to certain global
problems of mankind, in particular, the achievement of sustainable development goal
Ne 2 - end hunger, the protection of fruits, the protection and defective nutrition and
promote sustainable agricultural products (United Nations, 2016). Agriculture is, on
the one hand, a raw materials supplier for processing industries (food, chemical and
other industries) while, on the other hand, it uses resources (equipment, technology,
and others) supplied by other sectors of the economy. Therefore, the use of the
ecosystem approach will make it possible to comprehensively ensure the sustainable
development of the national economy. The combination of relevant economic agents
into a single business ecosystem will provide the maximum effect for all potential
stakeholders while taking into account not only economic interests, but also social
needs and environmental restrictions.

The main purpose of the paper is to search for approaches to ensure the
balanced development of the national economy. The economy of Ukraine,
significantly affected by the war will need to be restored in the future and has
therefore been chosen as a topic of study. One of the basic sectors of the Ukrainian
economy is agriculture for Ukraine is one of the key suppliers of agricultural
products to the world market and has not stopped exporting grain, not even during
the war. Therefore, we believe that it is necessary to pay attention to the Ukrainian
agriculture. In order to ensure the sustainable development of the economy, it is
advisable to use a systematic approach rather than analyses of individual
manufacturers of the industry. In particular, the author proposed and substantiated
the feasibility of creating an agribusiness ecosystem that includes both agricultural
producers and related industries agents. We assume that this approach will stimulate
the balanced development of not only agriculture, but also of the national economy.
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The article is structured as follows. After a brief review of the literature, in the
second part, the materials and methods are described. In the third part, the dynamics
of the development of agriculture in Ukraine, its role in the formation of the gross
domestic product is analysed, and the problems that hinder the sustainable
development of the industry are highlighted. In the fourth part, an agribusiness
ecosystem based on a circular economy is proposed. The fifth part presents a
mathematical model for evaluating the effectiveness of the agribusiness ecosystem
development, and the last part concludes.

1. Literature review

The desire of mankind to obtain the maximum economic result from activities
has led to a significant negative impact on the environment, social inequality and
other problems (Naidu et al., 2021; Wiedmann et al., 2020). In an effort to maximize
profits, business owners are trying to reduce the cost of environmental protection
measures, material resources, labour costs, and other components. These factors
make it necessary to take into account the environmental and social components in
identifying an optimal strategy for the development of economic entities (Barkai,
2019; Kharazishvili et al., 2020; Luttmer & Samwick, 2018). Sustainable
development was defined in the World Commission on Environment and
Development’s 1987 Brundtland report (Brundtland Report, 1987) as development
that meets the needs of the present without compromising the ability of future
generations to meet their own needs. This concept lays the basic principles for the
balanced development of society. In subsequent years, scientific institutions, public
and professional organizations were engaged in the development of scientific and
methodological foundations for the sustainable development of society (Hajian &
Kashani, 2021). A literature review shows different approaches to the interpretation
of the concept of sustainable development (Baum, 2021; Lemke, 2021; Tariq &
Jadoon, 2022). At the same time, difficulties arise due to the translation of this term
into different languages (Ostarkova & Stanickova, 2021). Given the versatility of
factors and the assessment of sustainable development, separate areas that take into
account the specifics of a particular factor are distinguished. Scientists (Kharazishvili
et al., 2020) pay more attention to the social component when assessing sustainable
development. Hickel (2020) focuses on the environmental dimension of sustainable
development.

Analysing scientific approaches to the definition of sustainable development,
one can note the macro-level of assessment, that is, the use of methodological tools
for assessing the level of sustainable development of the country. At the micro level,
the compliance of the company's strategy and its actual activities with the concept of
sustainable development is determined by the norms of corporate social
responsibility (Galeazzo et al., 2023; Tsalis et al., 2020). This approach takes into
account the need to provide stakeholders with not only financial statements, but also

Eastern Journal of European Studies | 14(1) 2023 | 2068-651X (print) | 2068-6633 (on-line) | CC BY | ejes.uaic.ro



The agribusiness ecosystem as a way to a balanced recovery of the agrarian economy of Ukraine | 201

disclosure of the enterprise's activities to achieve sustainable development. A
number of standards have been developed for the preparation of non-financial
reporting of enterprises (GRI Standards, 2022). The preparation of non-financial
reporting allows, on the one hand, to systematize the achievements of enterprises in
implementing the principles of sustainable development in their activities and, on
the other hand, it contributes to the formation of a favourable image in society
(Villiers et al., 2022). This encourages businesses to be more socially responsible.
The review of the literature indicates the absence of a systematic approach to the
formation of a model for the balanced development of the national economy, taking
into account the interaction between its economic entities. The concepts of
sustainable development (Brundtland Report, 1987), harmonious development (Cao
et al., 2023), and sustainable competitiveness (GSCI, 2020) are based on taking into
account the economic, ecologic, and social spheres to assess the development of the
economy, usually at the macro level. The concept of corporate social responsibility
is implemented at the micro level (Fatima & Elbanna, 2023). In our view, the
existence of interrelations between the elements (subjects) of the economic system,
which would allow them to be combined into a single system, remains insufficiently
studied. This approach is partly taken into account by the EU Global Value Chain
Initiative (EC, 2022; Montanino et al., 2021). The main purpose of the document is
to establish interaction between industrial producers to ensure European industrial
sovereignty. This issue has become relevant given the consequences of the COVID-
19 crisis (EVCs, 2020). Given the scale and organizational issues, this area of
research requires further methodological processing.

We believe that the ecosystem approach will allow for building a balanced
systemic interaction between all participants in the business ecosystem. The concept
of the ecosystem in economics is borrowed from ecology. At the beginning of the
twentieth century, this term was proposed by Tansley to understand the ecosystem
as a functional unit in ecology, which contains organisms and a non-living
environment. All these components mutually influence each other. They are
necessary to support life within this environment in the form that exists on Earth
(Jonson, 2020). An ecosystem is understood as a set of living organisms
(communities) and their habitat, which form a stable life system due to the
circulation of organisms. From this, we get the main conclusion - to exist today and
in the future, living organisms compete and interact with each other, and change and
adapt to the conditions of the external environment. In turn, the external environment
also changes and has an indirect effect on the elements of the internal environment.
In the economic space, the concept of a business ecosystem was introduced by James
Moore at the end of the nineteenth century, who adapted it to the business
environment (Moore, 1993). In particular, a company (enterprise) should be
considered not as an individual participant in the market, but as a representative of a
business ecosystem that includes many participants from different industries. That
is, the business ecosystem is a collection of players of certain functional groups.
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Business ecosystems must also adapt to changing conditions, changing from one
state to another. In the process of such changes, business ecosystems must evolve,
moving from a random set of elements to a more structured composition. The
literature review reflects that today, there are different approaches to the definition
of the concept of “business ecosystem” considering the type and scale of activity,
methods of communication, and management (Tsujimoto, 2018). The need to
consider geographical limitations in the analysis of economic ecosystems is
substantiated by the authors in the paper (Auerswald & Dani, 2019). The negative
anthropological impact on the environment, and excessive demand for natural
resources, which led to the deterioration of the land, are analysed in the work (Cheng
et al., 2018). The relationship between ecosystem services and economic
development is proven in the work (Xukun et al., 2022). In particular, the growth of
the ecological-economic interconnection index over the past fifteen years has been
proven, which is more noticeable in poorer regions.

When building a business ecosystem, we consider it expedient to take as a
basis the model of a circular economy, which provides for closed cycles in the
processes of production, circulation and consumption (Ghosh, 2020). The need for a
transition to a circular economy using modern information technologies has been
proven (Fatimah et al., 2020) using the example of Indonesia. In particular, the
application of a reasonable waste management system to achieve sustainable
development goals is proposed. In the book (Ghosh, 2020), scientists presented the
current state of implementation of the circular economy model using the example of
different countries. Scientists (Hysa et al., 2020) substantiate the feasibility of using
the circular economy model to ensure the sustainable development of society, taking
into account three components: economic, environmental, social. Innovative
technologies have been developing rapidly in recent years, which, from our point of
view, is one of the factors in the development of the economy and must be taken into
account in building a model of balanced development. The article (Silvestre & Tirca,
2019; Voitko et al., 2020) also shows the need to take into account innovative
technologies to ensure sustainable development.

In addition, the goals of sustainable development of society involve solving a
number of global problems of mankind (United Nations, 2015). The paper by Wang
et al. (2022) proves the importance of agricultural products for solving the problem of
food security. As ways of ensuring the sustainable development of agriculture,
scientists in this paper suggest spreading greening and reducing the level of energy
consumption. However, these measures have limited results and cannot fully ensure
the balanced development of the agricultural sector. The importance of introducing a
circular economy in the agricultural sector is noted in the work (Achillas, 2021), which
has significant potential due to the reduction of operating costs, and greening of the
manufacturer's brand, as a result - the achievement of a larger market share. Scientists
(Juan et al., 2021) claim that there is currently no methodological justification for
adopting the circular economy model in agriculture. In particular, the authors propose
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a set of indicators that can be used to assess the level of circularity in agriculture. In
the paper (Marinova & Bogueva, 2022) five underlying principles, namely
regeneration, land-effectiveness, integrated management, focus on quality food, and
localisation, are outlined together with comments on what is necessary for a transition
to circularity from the current linear agricultural model. But agricultural activities such
as fertilization and other crop management techniques contribute to greenhouse gas
emissions and pollution (Tagarakis et al., 2021).

The article of Ritchie et al. (2022) describes the impact of agriculture on the
environment in three ways: consumption of large amounts of fresh water, greenhouse
gas emissions and huge land use. In addition, processed agricultural products, in
particular food, also have a big impact on the environment, as they account for 26%
of global greenhouse gases (Poore & Nemecek, 2018). The need to take into account
the conditions of manufacture of products at all stages of their life cycle is recognized
in (EU, 2020). In particular, it is proposed to define the industrial value chain, from
the product development stage to its delivery to the user. In this case, the emphasis
is on the environmental friendliness of the product (Walker et al., 2021). We believe
that solving the problem of forming a competitive national economy requires a
systematic approach, by taking into account the balance of development in the
economic, social and environmental dimensions, as well as by taking into account
the innovative potential of each industry. The combination of the base industry with
all stakeholders into a single business ecosystem by taking into account the internal
relationships between them will allow us to get the maximum result at the level of
the entire ecosystem. This problem is now especially acute for Ukraine, whose main
sectors of the economy is agriculture. As a result of the military aggression of the
Russian Federation, the country's economy has suffered significantly, irreparable
consequences have been inflicted on people's lives and health, large-scale
environmental consequences, etc. (Jenkins, 2023; Neuman & Hurt, 2023). In
addition, the global economy is also affected, both socio-economically and
environmentally (Artuc et al., 2023; WTO, 2023). Since the agricultural sector is
basic for Ukraine in these conditions (FAO, 2022), we believe that this area of
activity requires immediate attention. We assume that the application of the
ecosystem approach to build an agribusiness ecosystem can be an effective impetus
for the post-war recovery of the Ukrainian economy, which will stimulate the
development of related industries and the national economy based on a circular
economy and innovative technologies.

2. Materials and methods

The information basis for the study was scientific articles and books by world
scientists, as well as the regulatory framework of Ukraine and the European Union,
analytical reviews of experts in macroeconomic development and in the sectoral
context (Hajian & Kashani, 2021; Ritchie et al., 2022; Walker et al., 2021). For
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economic and mathematical analysis and for identifying patterns of development of
agriculture, the data of the State Statistics Service of Ukraine (State Statistics Service
of Ukraine, 2022) were used. A historical-logical approach was used to systematize
scientific approaches to determining the goals and key directions of economic
development. Critical analysis was used in the study of scientists' approaches to the
formation of sustainable development of the economy, and the levels of assessment
of the balance of development were determined: macro- and micro-levels.

Using the methods of analysis and synthesis, the main components of a
balanced development of the economy are determined: economic, environmental,
social and innovative. A systematic approach was used to prove the need to apply
the concept of a business ecosystem. It takes into account not only the efficiency of
each individual economic entity, but also the need to identify the internal
relationships between them in order to obtain the maximum effect in the creation and
functioning of the agribusiness ecosystem as a single organism. Critical analysis and
a logical approach made it possible to substantiate the need to expand the areas for
evaluating the effectiveness of the created business ecosystem with the inclusion of
an innovative component in it. An economic and statistical analysis made it possible
to identify the dynamics of the development of the gross domestic product and its
structure during 2010-2021.

Correlation analysis proved a strong direct relationship between Ukraine's GDP
and the volume of agricultural production (the correlation coefficient is 0.9468). Given
the identified relationship, as well as the fact that Ukraine is one of the key suppliers
of agricultural products on the international market (FAO, 2022), this industry was
chosen as the subject of further research. Based on the data of the State Statistics
Service of Ukraine (State Statistics Service of Ukraine, 2022), the volumes of
agricultural production (in the context of crop production and animal production) and
ways to increase productivity (the use of various types of fertilizers and their impact
on productivity) were analysed. Possible environmental threats due to the excessive
use of mineral fertilizers to increase the level of profitability of the industry, with an
increase in the yield of 1 ha of agricultural land, have been identified.

To reduce the negative impact on the environment, ensuring the social
component with an appropriate economic level of well-being, the use of a systematic
approach to build an agribusiness ecosystem with the participation of agricultural
producers, producers of related industries, consumers and other stakeholders is
proposed. As indicated by (Ghosh, 2020; Hysa et al., 2020; Juan et al., 2021), a
transformation from a linear economy model to a circular economy model is
necessary to ensure the sustainable development of the national economy. The
circular economy is focused on reducing the use of primary resources and the burden
on the environment. An important requirement is the observation of responsible
consumption by all economic agents throughout the product life cycle: from the
development stage to the consumption stage (EC, 2022). Therefore, the principles of
the circular economy are at the heart of the proposed agribusiness ecosystem.
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The identification of the internal and external environment of the agribusiness
ecosystem was carried out on the basis of an analysis of the degree of influence of
factors and the possibility of managing the objects of the system. Based on the specifics
of the activity, several groups of consumers of agricultural products have been
identified, and divided into two areas of activity: processing and trading. Each of these
groups is divided into constituent elements. Agricultural producers were also divided
into two groups: crop production and animal production. According to the types of
resources used by agricultural producers, suppliers were divided into ten groups, taking
into account the specific needs of both animal production and crop production. The
definition of forward and backward movement of assets between all participants in the
agribusiness ecosystem is based on the principles of the circular economy, which
includes waste minimization, reuse/recycling and extension of the use life.

To assess the possible options for building relationship chains between
counterparties within the agribusiness ecosystem, a mathematical model for
assessing the balance of system development is proposed, taking into account the
economic, environmental, social and innovative activities of the three main
participants: agricultural producers, resource suppliers, product consumers. This
model allows us to determine the best option for choosing participants in the
agribusiness ecosystem and building relationships between them based on the
calculation of an integral indicator.

To obtain the best result at the system level, there may be cases where
individual characteristics are not the best value for specific system participants. It is
precisely the balance between the interests and capabilities of each participant in the
agribusiness ecosystem, taking into account the socio-economic and environmental
consequences of making a decision, that will make it possible to identify the best
option. Since innovations are developing rapidly, information and communication
technologies of Industry 4.0 are actively used, it is proposed to include an innovative
component in the assessment. We believe that the innovative component is necessary
to comply with the conditions of the agribusiness ecosystem and its further
functioning based on the principles of the circular economy. For mathematical
processing of the initial information, according to the proposed model, a large
amount of data will be used.

For this, appropriate software development tools can be applied, which
requires further research. Due to the limited statistical data and access to internal
information of individual participants in the agribusiness ecosystem, a theoretical
description and mathematical interpretation of the proposed model for assessing the
balanced development of the agribusiness ecosystem was carried out. An analysis of
the current state of agricultural development made it possible to identify reserves for
increasing its efficiency based on the use of the proposed approach.
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3. Agriculture of Ukraine: development trends and current state

According to the Food and Agriculture Organization of the United Nations (FAO,
2022), Ukraine is among the most important producers of agricultural commodities
in the world. In the cereal sector, its contribution to global production is especially
significant for barley, wheat, and maize. On average, during the period 2016-2021,
Ukraine accounted for 4% of the world production of these crops. In the oilseed
complex, its contribution to global production was particularly important for
sunflower seeds. The average share of Ukraine in global rapeseed and soybean
production is 2 %. The share of agricultural products in Ukraine's GDP proves that
this industry is one of the basic ones. The GDP of Ukraine for the last five years is
shown in Table 1. Due to market fluctuations and other processes, product prices
may change, but on average, agriculture accounts for about 11% of Ukraine's GDP.

The analysis of statistical data revealed a high degree of correlation between
the volume of agricultural products and the GDP of Ukraine. The correlation
coefficient between them is 0.9468.

Table 1. Some components of the GDP structure of Ukraine, 2016 - 2021

1 [0)
(atcs:si;t'gﬁis'm{"zom) 2016 2017 2018 2019 2020 2021

Agriculture, forestry and

fishing, % GDP 11.7% 11.2% 11.7% 11.4% 10.6% 11.8%
Mining and quarrying, % GDP  55% 51% 50% 48% 4.8% 4.7%
Manufacturing, % GDP 12.2% 12.4% 122% 11.9% 11.7% 11.5%
Information and

communication, % GDP 3.7% 4.0% 41% 42% 45% 5.0%

Source: Author’s representation based on the State Statistics Service of Ukraine (2022)

The analysis of the dynamics of the indicators of the two components of
agriculture shows that the number of livestock in Ukraine is constantly decreasing
(Figure 1), with the exception of poultry farming. A forecast was made for the types
of animal products (Figure 2). According to the results of the regression analysis, the
expected decrease in the volume of milk and wool was obtained, even without taking
into account the hostilities on the territory of Ukraine.
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Figure 1. Dynamics of the number of agricultural animals at 1st January, thousand
heads, 1990 - 2022
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Figure 2. Forecasted volumes of livestock products in Ukraine
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Table 2. Profitability level of agricultural production in enterprises (animal
production), %

Agricul- Including
Year tural animal beef mutton poultry .
produc- . and pork and milk eggs
tion production veal goat meat
2001 18.3 -6.6 -21.4 -7.2 -24.9 -1.7 -0.8 25.1
2002 4.9 -19.8  -405 -16.9 -26.7 -1.1 -13.8 14.6
2003 12.6 -18.8  -443 -33.0 -37.8 11.0 9.9 18.5
2004 8.1 -11.3  -338  -144 -44.3 3.8 -0.4 15.2
2005 6.8 50 -25.0 149 -32.1 249 122 23.5
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2006 2.8 -11.0 -384 -9.2 -34.3 12.1 -3.7 -6.8
2018! -17.7 6.9 -16.6 5.7 16.1 54
20191 -27.1 4.7 -39.7 -3.7  20.6 -23.5
20201 -24.2 2.6 -39.4 -0.2 204 -19.2

Source: Author’s representation based on State Statistics Service of Ukraine (2022)

The analysis of statistical data indicates a reduction in the volume of animal
production in Ukraine as a component of agriculture. As we can see in Table 2, over
the past decades, the profitability of this type of activity has been rapidly declining,
with the exception of poultry farming and pork, which does not bring significant
profits, though it is not unprofitable, compared to cattle farming. An analysis of the
cost structure of animal production is given in Table 3.

Table 3. Costs structure of agricultural production (services) in enterprises in 2020

Animal production

Agr_lcultural_ Crop prqductlon (services)
production (services) (services)
Types of costs %t o
- o to - - 0% to
million the total million % tothe  million the total
UAN UAN total costs UAN
costs costs

Costs - total 369 313,6 100.0 278990,6 100.0 90323,0 100.0
Direct costs - total 2054185 55.6 1366224 49.0 68796,1 76.2
including
seeds and planting
materials 27 4235 7.4 27 4235 9.8 X X
fodder 53 333,1 14.4 X x 533331 59.0
including purchased
fodder 21958,5 5.9 X x 219585 24.3
other agricultural
products 62153 1.7 2716,6 1.0 34987 3.9
inorganic fertilizers 45 878,4 12.4 45 878,4 16.4 X X
oil products 23567,3 6.4 22230,4 80 13369 15
electric power 37758 1.0 1793,0 06 19828 2.2
fuel 1708,3 0.5 1081,9 0.4 626,4 0.7
spare parts, repair and
construction materials
to repair 172319 4.7 14717,0 53 25149 2.8
Labor costs 25850,3 7.0 18 1472 6.5 77031 8.5
Other direct costs 85807,1 23.3 777427 278 80644 8.9
Indirect costs 52 237,7 14.1 46 478,3 16.7 57594 6.4

Source: Author’s representation based on State Statistics Service of Ukraine (2022)

! Data exclude the temporarily occupied territory of the Autonomous Republic of Crimea,
the city of Sevastopol and a part of temporarily occupied territories in the Donetsk and

Luhansk regions.
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A significant part of the costs is for feed - 59%. The use of manual labour to
a certain extent, rising energy prices and other cost components make animal
production less attractive for business. It should be noted that the presence in the
structure of animal production of 24.3% of the cost of purchased feed could be
reduced through the use of waste or processed products of our own production or
crop production. This savings could be provided by the organization of supply chains
between producers and processors within a single agribusiness ecosystem.

Trends in the development of crop production in Ukraine, as the second
component of agriculture, were also analysed. The area of land devoted to crops such
as cereals and vegetables, and sunflower, is increasing (Figure 3). Areas for sugar
beet, potatoes, and other vegetable crops, and fruit and berry crops are significantly
reduced. This situation is explained by the action of at least two factors: the demand
for grown products and the payback of funds invested in the production process.
From the point of view of the payback period, funds invested in a production process
with a shorter operating cycle are returned faster. Growing fruits and berries require
more time and higher initial costs, respectively, and the payback period is longer.

Figure 3. Dynamics of the planted area of crops, thousand hectares, 1991-2021
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The second factor is the demand for cultivated products. Most agricultural

products are exported (Figure 4). The volume of export of agricultural products from
Ukraine has a growing tendency. At present, we see the importance of ensuring the
export of agricultural products from Ukraine, even under war conditions. This is
because these products contribute to solving the global problem of mankind -
overcoming hunger. The main types of agricultural products produced in Ukraine
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and subject to export are cereals and oilseeds. Grain and sunflower seeds are highly
profitable crops (Table 4).

A more detailed analysis shows the impact of the following factors:
productivity growth (Figure 5) due to the use of mineral fertilizers, the use of
automated processing tools and Industry 4.0 technologies in crop production, growth
in demand and price levels in foreign markets, etc.

Figure 4. The structure of export of Ukrainian products, %, 2016 - 2020

Textiles materials and articles of textiles
Live animals and livestock products
Products of chemical and allied industries
Machines, equipment and mechanisms,. ..
Animal or plant fats and oils
Plant products
0,0 5,0 10,0 150 20,0 250 30,0
2020 = 2016

Source: Authors’ representation based on the State Statistics Service of Ukraine (2022)

Table 4. Profitability level of agricultural production in enterprises (crop production), %

Agricul- Including

tural factory vegetables
Year produc- ro(tzjrlj)caion grain SUSZL%V:H sugar potatoes grown inthe

tion P beets open
2001 18.3 35.8 433 68.7 15 11.4 -0.8
2002 4.9 22.3 193 77.9 -8.6 24.2 8.9
2003 12.6 417 458 64.3 6.2 335 30.9
2004 8.1 20.3 20.1 45.2 -0.8 -0.7 -5.0
2005 6.8 7.9 3.1 24.3 4.8 17.8 16.1
2006 2.8 11.3 7.4 20.7 11.1 56.2 14.8
20182 .. 247 325 -11.4 6.8 16.7
20192 .. 118 235 -15.4 15.4 7.0
20202 .. 200 39.4 -13.5 11.0 8.3

Source: Author’s representation based on State Statistics Service of Ukraine (2022)

2 Data exclude the temporarily occupied territory of the Autonomous Republic of Crimea,
the city of Sevastopol and a part of temporarily occupied territories in the Donetsk and
Luhansk regions.

Eastern Journal of European Studies | 14(1) 2023 | 2068-651X (print) | 2068-6633 (on-line) | CC BY | ejes.uaic.ro



The agribusiness ecosystem as a way to a balanced recovery of the agrarian economy of Ukraine | 211

Figure 5. The yield of crops, centners per ha of the harvested area, 1991 - 2020
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Over the past thirty years, the productivity of crops in Ukraine has increased
by an average of 1.5 times, fruits and berries by 4.6 times. The results of selection,
improvement of existing and application of new technologies, as well as application
of fertilizers should be noted. In particular, from the point of view of sustainable
development of territories, we are more interested in organic farming. However,
official statistics indicate an increase in the use of fertilizers, with a greater emphasis
on mineral fertilizers.

The analysis of the data allows us to conclude that there has been a significant
increase in agricultural areas treated with mineral fertilizers in Ukraine, from 11.2%
in 2000 to 39.5% in 2020. At the same time, the share of organic fertilizers remained
practically unchanged at around 2%. The correlation analysis on the example of
cereals showed a high level of dependence of their yield on the number of applied
mineral fertilizers (Kcorrelation = 0.862) and an almost inverse relationship
concerning organic fertilizers (Kcorrelation = - 0.742).

The regression equation allows predicting the change in grain yield depending
on the application of mineral and organic fertilizers with the current method of
organizing production:

Y=15,786+0,0009X1+0,14X2 (1)

Y - yield of crops, centners per ha of the harvested area;
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X1 - use of organic fertilizers per unit of planted area;

X2 - use of inorganic fertilizers per unit of the planted area.

In pursuit of the goal of obtaining the maximum profit at present, agricultural
producers annually increase the number of mineral fertilizers applied, which
negatively affects the quality of land. Since most of Ukraine's agricultural products
are exported, including to EU countries, Ukrainian producers will have to consider
the requirements of the Green Deal when growing crops and livestock.

An analysis of the cost structure of crop production in Ukraine (Table 3) also
indicates significant costs for the purchase of mineral fertilizers (16.4%), which
could be reduced through the introduction of organic farming (the use of animal
husbandry waste, humus of crop residues, food industry waste). At the same time,
this would contribute to a partial solution to environmental problems, namely
through the reduction and recycling of waste. An analysis of the data of the State
Statistics Service of Ukraine (State Statistics Service of Ukraine, 2020) showed that,
in 2020, almost 4.9 million tons of waste, which could have been recycled or used,
were generated, taking into account the closed business ecosystem (straw, corn
stalks, substandard vegetables and cereals, etc.).

Seeds and planting material (9.8% of the total costs, Table 3) are imported by
Ukrainian farmers from abroad. Accordingly, the development and support of the
domestic scientific sector would contribute to the development of selection,
stimulating the development of related industries.

A comparative analysis of changes in production costs for crop and livestock
production (according to aggregated indicators) during 2017-2020 is shown in
Figure 6.

Summing up the results of the analysis of Ukrainian agriculture, the following
negative factors should be noted:

- a clear trend towards the redistribution of production volumes towards the
growth of crop production;

- the prevalence of short-term purely economic interests of agricultural
producers, as shown by the structure of cultivated plants and the methods used
to increase yields;

- an increase in the negative impact on the environment, requiring a transition
to a green economy model;

- the growing amount of expenses for purchased feed, purchased seeds and
planting material, mineral fertilizers;

- updating the material and technical base of crop production, as shown by the
growth of depreciation.

It should be noted that compliance with existing trends in the Ukrainian
agriculture may affect the deterioration of the environmental situation. Thus, we
believe that a revision of the existing system for organizing production and logistics
processes in the Ukrainian agricultural sector is required. As a possible way to solve
this problem, we propose the use of an ecosystem approach.
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Figure 6. Dynamics of the main components of the cost price of agricultural products
of Ukraine, 2017-2020
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4. Agribusiness ecosystem based on the circular economy

The report of the International Commission on Environment and Development under
the leadership of G. H. Brundtland “Our Common Future” defined the concept of
“sustainable development” as development that meets the needs of the present
without compromising the ability future generations to meet their own needs for the
first time in 1987 (Brundtland Report, 1987). This approach becomes an alternative
to the traditional one based on unlimited economic growth. At the same time,
sustainable development is considered not as an unchanging harmonious state, but
as a process of changing the scale of production, the use of resources, the
development of technologies, and other factors of production. Thus, recognizing the
laws of a market economy at a global scale, the need for state regulation is

Eastern Journal of European Studies | 14(1) 2023 | 2068-651X (print) | 2068-6633 (on-line) | CC BY | ejes.uaic.ro



214 | Natalia Skorobogatova

determined to achieve the goals of sustainable development. The problem of the
balanced development of society requires a revision of the principles of further
development with a shift in emphasis from the ideology of accumulation of material
wealth to the ideology of reasonable sufficiency, which ensures a balanced effect of
the socio-economic system.

A resolution adopted by the UN General Assembly in 2015 approved the 2030
Agenda for Sustainable Development (United Nations, 2015), which adopted 17
sustainable development goals. The Sustainable Development Goals are a universal
call to action to end poverty on our planet, improve the quality of life and improve
opportunities for all people in the world. Recently, there has been some progress in
achieving the stated 17 sustainable development goals, but it is insufficient (Redek
et al., 2020). With the aim to get an urgent response from the EU countries regarding
climate change and environmental degradation, the European Green Deal was signed
in Brussels in 2019. This is a new growth strategy aimed at developing a society with
a modern, resource-efficient, and competitive economy. The Green Deal is an
integral part of the strategy to implement the United Nations 2030 Agenda and the
Sustainable Development Goals. A key goal of the new policy will be to stimulate
the development of leading markets for climate-neutral and circular products in the
EU and beyond (European Commission, 2019). Since most agricultural products
from Ukraine are exported to European countries, a prerequisite for Ukrainian
agriculture is compliance with the Green Deal requirements for producers.

One of the key tasks of the Green Deal is the transition from a linear to a
circular economy model. The circular economy is gaining increasing attention
around the world as a means of reducing dependence on primary materials and
energy. In a circular economy, products are designed to be durable, reusable, and
recyclable, and materials for new products come from old products. As much as
possible, everything is reused, recycled, recycled back into raw materials, used as an
energy source, or at the very least, disposed of (Acar & Yeldan, 2019).
Consequently, this will lead to more sustainable patterns of production and
consumption and can thus provide opportunities for developed and developing
countries to achieve economic growth and inclusive and sustainable industrial
development. The use of modern digital technologies, which are rapidly developing
in Industry 4.0, is an integral component of the Green Deal implementation in all
sectors of the economy (Berg et al., 2021). The Green Deal also provides for a
programme “From Farm to Fork”, aiming to make food systems fair, healthy, and
environmentally friendly. To implement this programme, we consider it necessary
to organize agribusiness based on the use of the ecosystem approach.

The functioning of each business unit takes place within the framework of the
agribusiness ecosystem, as a system of rational combination and use of production
resources (land, labour, material and financial, informational, etc.), considering the
balance of economic, environmental, social and innovative components of its
development. The basic participants in the agribusiness ecosystem are described
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(Skorobogatova, 2022). Achieving the maximum effect of agricultural production

depends on how close the connection between the main elements of the agribusiness

ecosystem is ensured (Figure 7). The main elements of the agribusiness ecosystem are:

- Customers (buyers) of agricultural products, which are divided into two groups
- trading and processing. Sales of agricultural products can be carried out on
external markets C1 (export) and the domestic market C2 - through
intermediaries C2.1 (trade networks, retail trade) and directly to end consumers
C2.2. Processing was also included among the consumers of agricultural
products, namely: manufacturers of food, beverages, tobacco products (C3),
manufacturers of textiles, clothing, leather products (C4), wood products, paper,
printing (C5), manufacturers of chemicals and products (C6), manufacturers of
pharmaceutical products and preparations (C7), furniture manufacturers (C8),
biofuel producers (C9).

- Agricultural manufacturers, which, depending on the form of business
organization, are divided into legal entities (enterprises) and households, by the
legislation of Ukraine. Farms can also be formalized as enterprises or
households. As a rule, household farms include family farming, which produces
products for itself, and the surplus can be sold on the market. Depending on the
type of product, agriculture is also divided into crop production and animal
production.

- Suppliers of inputs for agriculture, which may be national or foreign. Depending
on the supplied resource, suppliers are divided into the following groups:
melioration (S1), technologies (S2), land S3), personnel (S4), machinery (S5),
fertilizers (S5), plant protection products (S6), breeding (S7), packaging (S8),
feed (S9), veterinary drugs (S10).

As in any system, there are certain relationships between its elements. As seen
in Figure 7, customers show demand for agricultural products (arrows 1). After
analysing the demand for products, agricultural manufacturers determine the demand
for the inputs they need for production (arrows 2). Depending on the cost of the
resource, the period of its use, and their financial capabilities, agricultural
manufacturers acquire them, lease them or share them (arrows 3). Next, the
production process is carried out using the necessary resources, and the products are
sold to customers (arrows 4). Of course, depending on the agricultural products, the
production cycle duration can vary, for example, when growing grain or raising
cows. It should be noted that the transition to environmentally friendly, organic
production using the circular economy model makes it possible to almost eliminate
waste that must be disposed of outside the system. In Figure 7, the waste streams
produced by each of the participants and redirected for processing by other
participants in the system are shown by dotted lines. For example, unsold and unused
volumes of food from resellers and end consumers can be returned to agricultural
manufacturers and used as animal feed or fertilizer, sent to processing enterprises for
food production, etc. (arrows 5).
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Figure 7. Diagram of the agribusiness ecosystem
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Similarly, the waste from agricultural processor products can be used in
agriculture (arrows 6) or redistributed among producers in other industries. In turn,
crop and livestock waste can be used as raw material for some types of industries
(arrows 7), for example, in the production of biofuel, textile, and furniture
production. Crop waste can be used as feed in animal production, and animal waste
can be used as fertilizer, for example (arrow 8), and also as a raw material for some
supplier producers (for example, fertilizer production, packaging, feed, etc.) (arrows
9). National resource suppliers and processors are mutual suppliers to each other
through waste recycling (arrow 10). Thus, waste that is subject to disposal outside
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the agribusiness ecosystem is minimized by the introduction of the circular economy
model (arrow 11). All three main elements of the agribusiness ecosystem also
interact with external actors. These include partners in foreign countries,
international organizations, and governments of other countries. In addition, the
state, as a regulatory body, also influences the development of the agribusiness
ecosystem. In order to avoid the complication of the logical chain of relationships
between the participants in the agribusiness ecosystem, Figure 7 does not reflect the
settlement flows between them.

As noted earlier, to ensure the sustainable development of the economy, in
particular in the transition to organic farming in the framework of the strategy “From
farm to fork” under the Green Deal, it is necessary to move from increasing
productivity by any means to ensuring acceptable sufficiency. Of course, the food
problem is one of the global problems of mankind. In particular, Sustainable
Development Goal 2 is about zero hunger. This implies the need to take urgent action
to provide food and humanitarian assistance to the most vulnerable regions.
However, the desire to increase crop Yields by increasing the use of mineral
fertilizers leads to a deterioration in land quality, which will affect the overall state
of the ecosystem. We believe that it is a balanced approach to building an
agribusiness ecosystem that will take into account economic, environmental, social
aspects, as well as the potential of innovative solutions that can be used in this case.
The first step in making a decision to include a particular agent in the agribusiness
ecosystem, building supply chains between the participants in this system and
external agents, as well as implementing investment projects, should be a balanced
assessment.

5. Assessment of agribusiness ecosystem development

For the sustainable functioning of the economy, it is necessary to ensure a balance
between life activity and the possibilities of the biosphere, which would allow the
constant reproduction of the planet's renewable resources and ensure the economic
implementation of non-renewable resources. In our understanding, this means that
the main issue in making a decision and choosing among the available alternatives
should not be maximum economic efficiency, but the balance of the development of
the business ecosystem in key areas. The ecosystem approach in the economy, from
our point of view, involves the coordinated activity of the agents of the system,
taking into account the interests, needs and capabilities of each participant in order
to obtain the optimal result at the level of the business ecosystem. The balance of the
assessment, in our understanding, lies in the observance of the sustainable
development of the system in four key areas: economic, environmental, social and
innovative. The economic component involves obtaining a positive economic effect
(profit), at least - the break-even activity of each economic agent. The environmental
component should take into account the degree of improvement in the state of the
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environment as a maximum, not cause harm - as a minimum. The social component
involves the observation of social standards in the organization of labour,
participation in solving social issues related to the activities of each economic agent.
The innovative component takes into account the degree of progressiveness of the
technologies used, their compliance with the principles of economic circularity and
regulatory requirements, which will make it possible to fully assess the possibilities
for the development and functioning of the business in the new conditions. Based on
these assumptions, a simulation model for evaluating the effectiveness of the
creation (functioning) of an agribusiness ecosystem is proposed, whose
mathematical interpretation is given in Table 5.

The level of balance in the development of the agribusiness ecosystem
(BDages) should be determined by the total result of all participants in this system:
suppliers (BDs), customers (BDc¢), and agricultural manufacturers (BDawm). It should
be noted that the system works as balanced as possible when the most positive result
is achieved for all four components (economic, environmental, social, and
innovative) of all participants in the system. However, this does not mean that in the
chosen option for each of the participants, the maximum result will be obtained. This
is the systematic approach - the overall result of the system as a whole is important,
and not each of its participants. We should be guided by the search for a balanced
solution for the entire system, and not its elements. If there are several alternative
options for choosing the path of development or the formation of the agribusiness
ecosystem, then, the option that has the highest BDages result will be selected. In this
case, the total results for the participants (suppliers, manufacturers, customers) must
be at least zero. Otherwise, they will not be interested in participating and may bring
negative results to the overall system. Thus, we believe that the proposed model for
assessing the balance of development of agribusiness ecosystems will make it
possible to objectively assess the feasibility of implementing a particular project and
make an informed decision.

A large number of indicators can be used for mathematical processing of
initial data when calculating the construction of supply chains between agents of the
agribusiness ecosystem. Suitable software development tools can be used for this.
Since there is a problem with the limited statistical data in the public domain and the
disclosure of internal information of individual agents of the agribusiness ecosystem,
we can list the results expected from the implementation of the proposed approach.
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Table 5. Model of an assessment of agribusiness ecosystem development

Participants in the agribusiness Economic Environmental Social
ecosystem component component component
1. Customers: ECc= ECs+ ECp ENc= ENs+ ENp Sc=Ss+Sp
Eis:elllerls) ECs=) ECsi ENs=>_ ENsi Ss=Y Ssi
- processors (y=1...Y) ECr=3 ECpy ENp=Y ENpy Sp=)_ Sey
ECam= ECcp+ ENam= ENcp+ Sam=
2. Agricultural manufacturers: ECre ENLp Scp+Sip
- crop producers (k=1...K) ECcr=) ECcprk ENce=)" ENcrk Scr=Y Scrk
- livestock producers (I=1...L) ECLp=Y ECLpi ENLp=Y ENLpi Stp=Y Sipi
3. Suppliers: ECs=ECns+ECrs  ENs=ENns+ENrs ~ Ss=Sns+Srs
- national suppliers (n=1...N) ECns=), ECnsn ENNs=} ENnsn Sns=) Snsn
- foreign suppliers (m=1...M) ECrs=), ECrsm ENrs=3 ENFsm Srs=) Srsm
EC=ECc+ECam+E EN=ENc+ENam+E S=Sc+Sam+
Total Cs Ns Ss
Participants in the agribusiness Innovation Participant's total score
ecosystem component P
1. Customers: lc=ls+lp
- sellers BDc=ECc+ENc+Sc+ Ic=
(i=1...1) Is=3. Isi =Y ECsit), ENsit+)’ Ssity’ Isit+
. +Z ECSy+Z ENSyJFZ SSyJFZ ISy
- processors (y=1...Y) Ip=) Ipy
2. Agricultural manufacturers: lam=lcp+p BDav=ECAv+ENam+Sautlc=
_ =Y ECcpkt+Y, ENcpktY. Scrkty.
- crop producers (k=1...K) lcp=3. Tepk lcpt
- livestock producers (I=1...L) ILp=Y Iipi +> ECcpi+Y. ENcpiY, Scpit), Icpi
— Is=Ins+IFs BDs=ECs+ENs+Ss+ls=
3. Suppliers: =3 ECnsn+Y. ENnsntY. SnsitY)
- national suppliers (n=1...N) Ins=2_ Insn Insn+
+> ECnsmt). ENnsmt+) Snsmt)
Irs=}" Irsm Insm
- foreign suppliers (m=1...M)
Total I=lctlam+ls -

BDages= BDc+ BDam+ BDs, BDages—max, BDc>0,

Integral index BDamv>0, BDs>0

Source: Authors’ representation

Economic component: a) reducing the costs of agricultural producers by
reducing the cost of purchasing mineral fertilizers, reducing the cost of garbage
removal and disposal, reducing the cost of purchased animal feed, reducing the cost
of energy, water, reducing low-skilled human labour; increase in sales volumes due
to the image of an environmentally friendly and socially responsible manufacturer;
b) reducing the costs of processors of agricultural products due to direct and reverse
logistics, reducing the cost of garbage removal and disposal, increasing sales markets
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due to the production of environmentally friendly products, reducing low-skilled
human labour, increasing sales due to the image of an environmentally friendly and
socially responsible producer; ¢) reduction of consumers' expenses for the purchase
of products due to their cheapening; e) increase in tax revenues to the budget and
extra-budgetary funds.

Environmental component: increasing land fertility, reducing soil damage by
machinery, reducing pollution of territories for landfills, reducing pollution of water
sources by harmful effluents from fields and production, manufacturing
environmentally friendly products, reducing the consumption of natural resources
through closed production cycles.

Social component: increasing the motivation of employees, improving the
health of the population (in the long term), a sense of teamwork, moral satisfaction
and a sense of security.

Innovative component: compliance with the requirements of European
legislation on the quality and conditions of manufacturing products, reducing the
need to upgrade non-current assets through the use of sharing, reducing the risk and
degree of dependence on breaking supply chains, instability and volatility in foreign
markets. We assume that the use of the proposed approach to assess the performance
of the agribusiness ecosystem will allow us to evaluate the feasibility of making a
decision regarding its functioning and development, as well as to make the necessary
management decisions.

Conclusions

In the course of the study, some scientific approaches to the formation of the concept
of economic development were analysed. It was found that the concept of sustainable
development, based on a harmonious combination of economic, social and
environmental vectors, is subject to supplementation and refinement, taking into
account the peculiarities of the functioning of the global economy in the current
conditions. Due to the rapid development of information and communication
technologies and the active dissemination of Industry 4.0 technologies, both in
production processes and in public life, it was proposed to add the fourth assessment
component of the balanced development of the economic system - innovation.

As the Ukrainian economy has been severely damaged by the war, it is
important to find ways to rebuild it. One of the basic sectors of the Ukrainian
economy is agriculture, whose share is more than 10% of the country's GDP. In
addition, Ukraine is one of the most important suppliers of crop products on the
international market, exports do not stop, even during the war. An analysis of the
data of the State Statistics Service of Ukraine for 1990-2022 revealed a number of
problems that hinder the balanced development of the industry: the prevalence of
short-term economic goals of producers; focus on crop production due to the high
level of profitability of growing sunflower, grain, while ensuring productivity
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growth by using mineral fertilizers, which will also have negative environmental
consequences; the predominant use of a linear model of the economy, which affects
the structure of exports of agricultural products, high dependence on foreign markets
for the provision of seeds and planting material, feed, mineral fertilizers, all lead to
the export of agricultural products with low added value.

To ensure a balanced development of agriculture and stimulate the renewal of
the Ukrainian economy the creation of an agribusiness ecosystem, based on the
principles of a circular economy, is proposed: a closed cycle from product
development to its consumption. A diagram of the agribusiness ecosystem is presented
with the allocation of the external and internal environment, the main agents
(agricultural producers, resource suppliers, consumers) and the relationship between
them based on direct and reverse logistics. The inclusion in the system of agricultural
producers and of related industries, alike, will contribute to the simultaneous
stimulation of other sectors of the economy based on a systematic approach. To
determine the effectiveness of the functioning of the created agribusiness ecosystem,
as well as to make appropriate management decisions, a simulation model is proposed.
This model takes into account the economic, innovative, environmental and social
aspects of each of the agents of the agribusiness ecosystem. The target function is the
maximization of the integral indicator of the balanced development of the system. We
believe that the proposed approach will contribute to the development of an effective
strategy for restoring the Ukrainian economy through balanced development based on
the circular economy and Industry 4.0.
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