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l. GENERAL CHARACTERISTICS OF THE WORK

1. Relevance of the study

At the present stage, the common agrarian policy is a set of forms and methods for
the orderly activity of the states of the European Union (hereinafter referred to as the
EU) and their institutions aimed at shaping the rational and sustainable development of
agriculture and its territories within the European community. The Common
Agricultural Policy (hereinafter CAP) ensures efficient agricultural production and food
security through the use of subsidies and stable food prices (at a minimum level). It
defines the main role of the EU in world food production and trade: EU countries
account for 17% of world food exports; The EU ranks second as a global exporter of
dairy products, pork, and third in poultry and grains. The EU agricultural sector
continues to expand agricultural production to meet the growing global demand for
food, which, according to forecasts by the Food and Agriculture Organization (FAO),
will increase by 70% by 2050.

Each European country has its own characteristics: geographical location, natural
and climatic conditions, population density, factors of agricultural production,
organizational and legal forms, the achieved level and development potential,
competitiveness in food markets, forms of state support for the agricultural sector, etc.

The objectives of the development of agriculture in the countries of the European
Union are to ensure the food security of the EU countries; increasing the productivity of
the agricultural sector with the optimal use of production factors (for example, labor, the
introduction of scientific and technological progress); ensuring a normal standard of
living for rural residents, in particular, increasing the level of individual incomes;
market stabilization; providing opportunities for the supply of products; guaranteeing
fair living standards for the rural population; creating secure access to food supplies;
providing consumers with food at affordable prices.

The agro-food sector of European countries in the 21st century should be
innovative and environmentally friendly, with a large number of "green” technologies,
which can satisfy the population's needs for high-quality food and alternative fuels,
while maintaining competitiveness in world markets. The FAO system successfully
operates international information monitoring systems for the analysis and forecasting

of agricultural production, the food industry, food markets and agribusiness. One of the



directions of this study is the development of the theory and methodology for studying
the unified agricultural policy, the creation of modern tools for analytical and
forecasting developments in modern conditions. Of particular importance is the
theoretical and methodological substantiation of the globalization of agri-food markets,
the integration of various industries that ensure food security, the development of
exports and imports of agricultural products, and the equalization of food consumption
levels by various social strata of the population. Research into the problems of food
security and independence of European countries is necessary to assess the state
agricultural policy, to substantiate the strategy for the development of the agro-food
sector, including its innovative development. This study uses an integrated approach
that includes the study of economic, social, environmental processes, innovative factors
in the development of a common agricultural policy of the member countries of the
European Union in the context of globalization and regional integration.

The study of the problems of innovation as a special factor in economic growth,
as well as the construction of national models of innovative development of the
economy, was carried out by Aghion F., Aizard U., Acemoglu D., Bright J., Hoover E.,
Jonkers K., Jones C., Diner K. Drucker P., Castele M., Krugman P., Muldar W., Meister
K., Mendell S., Mensch G., Romer P., Santo B., Thiess D., Friedman J., Freeman Kr.,
Hayek P., Hartmann H., Howitt P., Hiruka M., Schumpeter J., Ennis D., Jansen F. et al.

The issues of studying the cluster concept, their evolution, determining the
conditions for the formation and functioning are given considerable attention in the
works of M. Porter, G. Lindgvist, K. Ketels, M. Muro, P. Krugman, B. Harrison, E.
Bergman, E. Fezer and others.

Despite a significant number of scientific developments and the accumulated
experience of the functioning of organizations, the essence of the economic mechanism
of innovative development of the agro-food sector in theoretical terms has not yet been
sufficiently disclosed. Thus, in the methodological aspect, the conditions, principles and
methods for the formation of a comprehensive assessment of the level of food security
require clarification; in practice, no recommendations have been developed on the
implementation of the economic mechanism for the innovative development of the
agro-food sector. In this regard, an objective need arose for an indepth study of the
theoretical, methodological and practical aspects of the economic mechanism of

innovative development of the agro-food sector in various countries. The need to



improve existing and search for new approaches to solving this complex problem

determined the topic, purpose and objectives of this study.

2. Purpose and objectives of the study

The purpose of the dissertation research is to develop a conceptual model for the

formation of an economic mechanism for the innovative development of the agro-food

sector in various countries of the European Union, aimed at ensuring food security and

further integrating the economy into the world modern system. In accordance with the

goal, the following tasks were set and solved:

the theoretical foundations for the formation of a common agricultural policy of
the EU countries have been developed;

essence, classification and types of innovations have been disclosed and
deepened:;

methodological approaches to the formation of cross-network innovative cluster
structures have been researched;

the world experience and directions of innovative development of the economy
have been studied;

a systematic analysis of the functioning of the agro-food sector of the EU
countries was carried out (on the example of Poland);

the factors influencing the state, provision and monitoring of food security of the
EU countries are substantiated;

the features of the formation of the market for organic products and the consumer
choice of innovative food products were revealed;

directions for the development of a common market of logistics services have
been developed,

program for managing commercial risks in the food market has been developed;
an institutional mechanism for the development of regional public-private
partnerships in the digital economy has been developed;

forecast of sustainable development of the agro-food sector in the countries of the
European Union have been substantiated;

promising directions for the development of the innovation process in the agro-

food sector have been developed.

The object of the study was the economic mechanism of innovative development of the

agro-food sector of the countries of the European Union. The economic mechanism of



innovative development of the agro-food sector of the countries of the European Union
was studied by the author as a set of tools, methods, techniques, models and algorithms
that provide an impact on innovation to increase efficiency and competitiveness,
achieve strategic goals. The subject of the study is the system of organizational and
economic relations that arise during the formation and improvement of the economic

mechanism for the innovative development of the agro-food sector.

3. Research methods

In the course of the study, the following methods of scientific research were
applied:

— systems theory, operations research, economic-mathematical and statistical
methods (comparison, analysis, synthesis, grouping, etc.) in the implementation of
economic analysis of the functioning of the agro-industrial sphere;

— questionnaire survey — in the study of elements of the information system and
types of risks in the process of making managerial decisions in the agricultural
sector;

—  points system — when evaluating information sources that are proposed to be used
in the process of monitoring the food security of the European Union countries;

— economic and mathematical modeling - in forecasting the innovative development
of the agro—food sector in the context of regional economic integration;

— graphical methods using information technologies and the capabilities of
Microsoft Excel spreadsheet software products in determining the dynamics of
economic indicators and the dependence of various factors and conditions.

4. Research information base

The information base of the research consists of the scientific achievements of
domestic and foreign researchers on the issues of improving the mechanism of
innovative development of the agro-food sector in the context of regional economic
integration. The provisions of normative legal acts, statistical and analytical information
of the Food and Agriculture Organization of the United Nations (FAQO) and the Ministry
of Agriculture and Rural Development of Poland, various organizations of the agro-

food sector are taken into account.



5. Scientific novelty of the results obtained

The scientific hypothesis is to develop the theoretical and methodological

foundations for the formation of an economic mechanism for innovative development of

the agri-food sector in the countries of the European Union; development of a

methodology for analyzing and assessing the functioning of the agri-food sector of the

EU countries in the context of the need to increase its competitiveness in various

markets; developing a concept for innovative development of the agri-food sector that

ensures food security, increasing its efficiency in conditions of uncertainty and risk with

the aim of integrating it into the world economy.

At work for the first time:

the concept of innovative development of the agro-food sector in modern
conditions is substantiated, which is a complex use of knowledge-intensive
production factors and conditions (effective use of scientific and technical
potential; integration of science, education and production; technological
modernization based on advanced innovative technologies; management system),
substantiation of forms, types and directions for the development and
implementation of innovations, institutional frameworks that ensure the food
security of countries and contribute to sustainable economic growth of the
national economy;

a strategy for innovative development on a cluster basis has been developed as a
fundamental factor in the mechanism of formation, functioning and innovative
development, which optimally combines a sustainable system for the
dissemination of new technologies, knowledge, products (the so-called
technological network), which is based on a joint scientific base, and cluster
organizations have competitive advantages due to the ability to carry out smart
specialization, minimize the cost of introducing innovations, which ensures that
the agri-food sector reaches a qualitatively new level;

proposed measures and recommendations for the formation of an institutional
mechanism for the development of public-private partnerships in a digital
economy, which includes, along with an electronic platform, a center of
competence for the formation of network links and an intelligent electronic

platform, which ensures openness, transparency, accessibility, stimulation,



optimization of interaction state and private business in the implementation of
innovative network projects at the regional level.
Improved:

— an approach to understanding the category "innovative food product”, on the basis
of which its understanding is proposed as the presence of new consumer
properties (novelty, improvement, modification), which improves the quality
properties of the food product, production technology and is aimed at the
possibility of its application in the formation of a promotion strategy and
positioning of healthy foods;

— classification of innovations according to various criteria: by the nature of
relations and the field of activity, by the scope of distribution and by subject-
content structure, which together reflects the capabilities of producers and the
attitude of consumers to innovations in the agri-food sector;

— an approach to understanding the innovation process as a constant transformation
of technical (or technological) ideas into new technologies (or their individual
components) and bringing them to implementation in the agro-food sector in order
to obtain new, innovative products;

— methodological tools for a comprehensive assessment of modern models of
sustainable development of agriculture in the countries of the European Union,
including Poland, which corresponds to the implementation of the UN goals and
ensuring national food security;

— a mechanism for the formation and functioning of the information support system
for economic analysis, assessment and monitoring of the food security of
countries, which contributes to obtaining initial information, determining the
quality and sufficiency, providing the results to the management system for
making rational management decisions in the agro-food sector at various levels;

— methodological tools for assessing the logistics services market, including a set of
measures, directions and tools for creating a common logistics market in the
European Union and innovative development of logistics infrastructure as a
method of doing business, contributing to the promotion of agricultural products
and food to wholesale and retail consumers, which ensures sustainability and
purposeful functioning of the agrologistic system in the conditions of regional

economic integration;



— methodological tools for building trend models, which contributes to the
implementation of dynamic analysis and identification of the main trends in the
innovative development of the agro-food sector, the market for organic products
and forecasting their sustainable production in the future;

— a methodological approach to commercial risk management, which includes the
substantiation and implementation of the developed stages, approaches to using
the information system to assess three groups of risks that may arise in the process
of collecting, processing information and taking into account their impact on the
activities of agro-food organizations.

Have been further developed:

— a categorical-conceptual apparatus on the problem of innovative development of
the agro-food sector in the context of regional economic integration through the
provision of definitions of "common agricultural policy”, "innovation™, "economic
mechanism for innovative development of the agri-food sector”, as a complex
characteristic, reflecting a set of tools, systems, methods, methods, models and
algorithms to ensure efficiency, sustainability and competitiveness, achieve
strategic goals, which requires an integrated approach to its analysis and
evaluation;

— a methodological approach to a comprehensive analysis of the mechanism of
innovative development of organizations in the agro-food sector from the
standpoint of ensuring food security, improving the level and quality of life;

— a methodology for a comprehensive assessment of the innovative development of
the agro-food sector, which allows you to take into account the impact of
innovative potential, innovative activity and innovative activity on improving
production efficiency, which is based on the calculation of an integral indicator -
the coefficient of innovative development of organizations;

— a mechanism for the formation and creation of cross-network innovative cluster
structures based on the use of key enabling technologies, which makes it possible
to increase the competitiveness of products and the export potential of the agri-
food sector.

6. Limitations of the study

The main limitation in the framework of this study is the focus of proposals

exclusively on the organizations of the agri-food sector of the European Union
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countries. In particular, the improvement of the functioning of agri-food organizations
in the context of regional economic integration, since the activities of these business
entities differ significantly from industrial production, trade, construction, services and
other sectors of the national economy. Also, proposals to improve the mechanism of
sustainable development of agriculture in Poland, taking into account the innovative
provision of the technological process, are focused on business entities that have their
own financial resources or the possibility of attracting external sources in order to
update the material and technical base and introduce modern resource-saving
technologies.

Only an integrated approach to the concept of the mechanism of innovative
development of the agro-food sector in modern conditions allows us to substantiate
aspects of its formation and functioning, to specify its structural elements and
approaches to evaluation taking into account the types of activities, and then to develop

a conceptual model.

7. Practical significance of the results obtained

The proposals and recommendations proposed in the dissertation are aimed at
improving the mechanism of innovative development of the agro-food sector in the
context of regional economic integration, forming and functioning of an effective
system of information provision and monitoring of food security, developing measures
to ensure the stable functioning and sustainable development of agriculture in the
European Union, including Poland.

8. Personal contribution of the applicant

The dissertation is an independent, holistic and completed research. Theoretical
and practical developments, conclusions and recommendations given in the work and
submitted for defense, received by the author independently. Of the scientific papers
published in co-authorship, only those provisions that are the result of personal
scientific research are used in the dissertation.

The author's contribution to collective scientific works is specified in the list of

publications.
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9. The content of the dissertation

The dissertation, totalling 328 pages, consists of the introduction, four chapters,
conclusions, a list of references, 20 appendices. 45 tables and 65 figures are presented.
The bibliography contains 163 sources (including books, articles, periodical and non-
periodical statistical and other publications, reports and online sources). The results of
the study are presented in 133 publications (including 2 collective and 2 individual

monographs).

Il. THE MAIN CONTENT OF THE WORK

Introduction
Chapter 1. Theoretical and methodological foundations for creating the economic
mechanism of innovative development in the agricultural food sector.
1. Common Agricultural Policy of the European Union: evolution and
development trends.

2. Concept, classification and types of innovations in the agricultural food sector.

Chapter 2. State and main trends in the development of the European Union
agricultural sector.
1. World experience and directions of innovative economic development.
2. Contemporary models of agricultural development in the European Union
countries.

3. Modern trends in sustainable development of agriculture in Poland.

Chapter 3. Methodological tools for assessing and regulating the regional food and
logistics market.
1. Assessment of the state, provision and monitoring of food security in the
countries of the European Union.
2. Features of the formation of the market for organic products and consumer
choice of innovative food products.

3. Directions of development of the common market of logistics services.
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Chapter 4. Conceptual model of innovative development of the agricultural food
sector in the context of digital transformation.
1. Development of a commercial risk management programme in the agri-food
sector.
2. Formation of an institutional mechanism for the development of regional public-
private partnerships in the digital economy.
3. Conceptual model of sustainable innovative development of the agricultural
food sector.

Conclusion

I11.  SYNTHESIZED DISSERTATION PRESENTATION

INTRODUCTION

In the introduction, the relevance of the topic of the dissertation research is
substantiated, the purpose and objectives of the research are formulated, the personal
contribution of the applicant is determined, data on the approbation of the obtained

scientific results are given.

Chapter 1. Theoretical and methodological foundations for creating the economic

mechanism of innovative development in the agricultural food sector.

The first chapter examines the evolution and development trends of the unified
agricultural policy of the European Union, reveals the essence, classification and types
of innovations in the agro-food sector, summarizes methodological approaches to the
formation of cross-network innovative cluster structures.

The study of the experience of supporting agriculture in the countries of the
European Union shows that improving the mechanism for its use is the main goal of the
agrarian reform of the Common Agricultural Policy of the Community. According to
the programs for the rational development of agriculture and rural areas adopted by
almost all EU member states, the main priority areas for using state support are:
increasing the competitiveness of agricultural production, environmental protection, and

the development of rural infrastructure.
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Effective competition in agriculture is understood as its high intensity resulting
from the absence of barriers to entry into the market and the presence of a significant
number of competing entities entering into state-controlled partnership (cooperation)
relations in order to minimize parallel costs, choose the best business strategies
available to partners, and abandoning rivalry, leading to the loss of the weakest market
participants. The expected results are economies of scale, new trade flows, increased
competition considering the interests of consumers.

The main factor determining the development of agriculture in developed
countries has become scientific and technological progress with the industrialization of
agriculture. About two thirds of the increase in agricultural production is provided by
innovations with the appropriate government support.

The essence of the Common Agriculture Policy can be interpreted as concerted
actions of the EU countries to ensure stability and availability of agricultural supplies
at sustainable prices, increase agricultural efficiency, maintain the living standards of
agricultural producers, farmers and their families, guarantee reasonable price levels
for consumers.

The world concept of successful development of economic systems at various
levels is characterized as follows: "innovation = economic success”. The performed
comparative analysis of the essence of the category "innovation" allows us to note that it
is based on the characteristics of individual properties of the object under study, the area
of application and the effectiveness of use. The main differences in the definitions of the
concept of "innovation” are expressed as in the manifestation of the gradation of novelty
when the object changes under the influence of innovation, which manifests itself in the
creation of a fundamentally new, previously unknown product (service), to the
improvement of the properties, parameters and characteristics of the product available
on the market (services), and in the expression of the field of applied application of
innovations by business entities (technological, organizational, marketing innovations),
thirdly, in recognizing the need to ensure the economic efficiency of the introduction of
innovations.

The main feature of considering innovations in practice is the following: the scale
of consideration and assessment of innovations and innovative activities is carried out at
the micro-, meso- and macrolevels; expression of the “novelty” in the levels: “new for
the market”, “new forthe enterprise”, “new for the consumer”. This approach to the

study and assessment of innovation allows you to provide flexibility in the process of
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innovation, to respond quickly to market conditions in order to make optimal
management decisions.

Currently, under the conditions of the modern concept of social development, the
process of formation of an integrated approach to the study of the concept of
"innovation” as a system, mechanism, combining the following factors is taking place:
change, process and result in the field of new products and processes with commercial
application.

The author's definition of “innovation is a complex result of the practical activities
of business entities in the creation and implementation of new products, new technology
and management in order to increase the competitiveness and efficiency of various
activities of agricultural organizations.

An important element of the theoretical and methodological substantiation of the
essence of the concept of “innovation™ is their classification. The classification of
innovations is the division of innovations into certain groups according to specific
characteristics. The construction of classification models of innovations should be based
on the following criteria: the complexity of the set of considered classification
characteristics for analysis and coding; the possibility of quantitative (qualitative)
determination of the criterion; scientific novelty and practical value of the proposed
classification feature.

As the analysis has shown, the peculiarity of the application of innovations in
agri-food organizations is as follows:

— the main type of innovation is technological innovation, including innovation-
product and innovation-process,

— innovation in the agricultural sector is characterized by the principle of
combination (combination): technological, organizational and marketing
innovations,

— innovative technologies are developing in various directions, which include the
production direction: modification of the production technology, storage and
quality control of the product, changing the component composition of the food
product, using new raw materials, improving the packaging of the food product;
organizational direction: improvement of the system of planning, organization,
control and motivation; marketing direction: using marketing strategies,

benchmarking, branding technologies,
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— the result of the physical expression of the innovative activity of agri-food
organizations are: new or improved types of food products; new or improved
services; new or improved production processes and technologies, machinery,
equipment; new or improved production systems, new or improved approaches to
the organization of marketing activities of the enterprise, new or improved
organizational forms of management. However, innovation is not an end in itself,
as it must be carried out in order to increase the competitiveness of the
organization. innovations that affect the competitiveness of agricultural
organizations have been classified according to the following criteria: by the
nature of relations and the field of activity (social, economic, organizational,
marketing and informational innovations); by the scope of distribution
(production and management innovations); by subject-content structure (product

and technological (process) innovations) (Fig. 1.1).

Figure 1.1 - Classification of innovations in the agri-food sector.
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Increasing the competitiveness and efficiency of innovation activities of food
production organizations

Source: Own creation.

Based on the above classification, the main directions of the impact of innovation
on improving the competitiveness and efficiency of agricultural organizations are
determined.

The innovative core of agri-food organizations is the following types of
innovations: technological, marketing and organizational. Consideration of the features
of the manifestation of innovations in agri-food organizations allows us to reflect the
relationship between the basic and resulting variables of the activities of the subjects of
the market environment, in the context of the implementation of innovative activities.
The following are identified as the basic components of the activities of agri-food
organizations: natural resources, production resources, labor resources, financial
resources, information resources, which, subject to the development of the innovative
core of the enterprise (technological innovations aimed at the development and
production of new and/or improved products, the use of energy and resource-saving
technologies; marketing - the development of new sales markets, the development and
application of new sales and promotion strategies, the timely development and
application of marketing concepts; organizational innovations - strategic planning,
business processes, standardization, certification), can have a positive impact on the
effectiveness of the variable components of the enterprise's activity, namely, to increase
the market share through the production and sale of food products that meet the
requirements of consumers and are characterized by high quality indicators, to increase
the market share the sustainability of the products, through the use of new technologies

and methods of production and packaging, which in turn will contribute to improving
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the quality of nutrition and the formation of a healthy nutrition system for the
population.

The author's definition of “innovation is a complex result of the practical activities
of business entities in the creation and implementation of new products, new
technology, management in order to increase the competitiveness and efficiency of
various activities of agricultural organizations. In the agrarian sphere, innovations are
carried out in almost all spheres of activity and are considered as an element of
innovative development, innovative activity is the practical implementation of
scientific, technical and intellectual potential in order to obtain new (or improved)
products, more advanced technology, a method of organizing production and
management. Innovations are classified according to the following characteristics:

— by the nature of relations and field of activity (social, economic, organizational,
marketing and informational innovations),

— by the scope of distribution (production and management) innovations),

— on the subject-content structure (product and technological (process) innovations).

In economics, the concept of clusters is very diverse. They are understood as
network formations of completely different kinds - from innovation systems to value
chains.

The determining factor in creating an innovation cluster is the ability to maintain
the continuity of the process of creating and mastering innovations through the
integration of subjects of at least three institutional spheres: business, universities and
the state. This requires the creation of a system of relationships and interactions capable
of self-management and obtaining a synergistic effect.

It should be noted that, despite the existence in world practice of unified universal
approaches to the creation, management and development of clusters, the governments
of different countries regularly develop their own tools to support them. Thus, the EU
can use the experience of developed countries in conducting a cluster approach and
cluster policy, however, it is necessary to take into account the institutional and mental
characteristics of the domestic economy. As evidenced by the European experience,
regional and professional business associations make it possible to realize such a need,
forming the basis of a model for the development of network interactions at the regional
level.

To the synergistic effects of the cluster, it is necessary to add the synergy of

investments and the synergy of innovation. The combination of various organizational
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structures into a cluster forms a strictly oriented system for the dissemination of new
knowledge, technologies and innovations. At the same time, the formation of a network
of stable ties between all participants in the innovation cluster is the most important
condition for the effective transformation of inventions into innovations, and
innovations into competitive advantages. Clusters create a new product or service
through the efforts of several enterprises or universities, which can accelerate their
distribution across the network of business relationships. The innovative structure of the
cluster helps to reduce the total costs of research and development of innovations with
their subsequent commercialization due to the high efficiency of the production and
technological structure of the cluster. This allows the cluster members to consistently

carry out innovative activities for a long time.

Chapter 2. State and main trends in the development of the European Union

agricultural sector.

In the second section of the dissertation, the world experience and directions of
innovative economic development are summarized, modern models of agricultural
development in the countries of the European Union and the main trends in the
sustainable development of agriculture in Poland are studied.

At this stage, the main directions of development of the innovation policy of the
countries of the European Union are: the development of a unified antimonopoly
legislation, direct financing of organizations (firms) in order to encourage innovation in
the field of advanced technologies, active stimulation of cooperation between scientific
organizations and production and the development of small science-intensive business.
Foreign experience of innovative development is of interest to the countries of the
European Union as a benchmark that can be adapted in accordance with world
approaches. In different countries, the starting conditions and factors that determine the
possibilities of innovative transformations (economic, scientific, intellectual, personnel,
technological potential; socio-cultural characteristics that affect the specifics of
management decisions) differ significantly.

For the successful implementation of innovative activities, it is necessary to
provide a set of conditions that act as the main factors and prerequisites that affect the

level of innovativeness of production, management, commercial activities in all spheres
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and links of the national economy. The main conditions that characterize innovative
development are:

1. Anenvironment conducive to the emergence and implementation of innovations.

2. Scientific production and technical support of high-tech innovations.

3. Organizational and legal basis for the implementation of innovative activities.

4. Investments, financial support of innovations.

5. Human resources and intellectual potential.

6. Information support of innovation activity, openness of access to information

resources.

7. Risks.

The choice of strategy in the implementation of innovation processes, the degree
of readiness of organizations (firms), individuals to innovate and, ultimately, the result
of innovative development, depend on the specific state and combination of the above
factors.

At this stage, the EU is a leader in the development of the bioeconomy in the
world, the features of which are the following key characteristics. First, the bioeconomy
IS an important part of the image of the economy of the future EU. One of the priorities
of the current European strategy is to strengthen the sectors of the bioeconomy,
including attracting additional investment and creating markets. Also, this strategy
involves the deployment of technological and economic solutions based on
biotechnologies and nature-like technologies. The investment platform should play an
important role in the early stages of production or in situations where market
mechanisms do not provide sufficient incentives for the transition to biotechnology. The
bioeconomy is expected to create new jobs in the European Union. Secondly, the
bioeconomy is considered in the EU as an effective tool for solving environmental
problems, as it makes it possible to reduce the negative impact on the environment and
make more efficient use of available resources. It is important that the implementation
of the bioeconomy policy leads to synergistic effects together with the environment.
The bioeconomy is in line with the low-carbon development paradigm of minimizing
climate impact in line with the goals of the Paris Climate Agreement and the UN
Sustainable Development Goals. Considering the environmental aspects of the
bioeconomy, it should be noted that the EU strategy updated in 2018 in this area is
called “A sustainable bioeconomy or Europe: Strengthening the connection between

economy, society and the environment™).
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At the same time, the strategy closely integrates the tasks of the circular
economy, the official slogan of bioeconomics in Europe is “Bioeconomy: the European
way to use our natural resources” (“Bioeconomy: the European way to use our natural
resources”). Thirdly, the bioeconomy for the EU is an important element of the
contribution to ensuring energy security and self-sufficiency in resources, including
agricultural ones. Fourthly, the bioeconomy in the EU is a tool for European integration
and the fulfillment of common European tasks by each member country. The bodies of
the European Union are actively working on the formation of legislation and the
development of recommendations in the field of bioeconomy. These recommendations
are further implemented at the national level. In turn, many EU countries form their
own concepts and approaches related to the bioeconomy and biologization of the
economy. Examples are Finland, where a “forest-based bioeconomy” is implemented,
or Germany, where the terms “biologization of the economy” and “biological
transformation of industry” are used in official documents. Also at the level of regional
strategies, the concept of “bioregion” (Lodz Decalration of Bioregions) appeared. The
EU adopted a strategy aimed at the development of biocommunities, including
biovillages, biocities and bioregions. In general, the role of the bioeconomy in the EU is
expected to increase. The bioeconomy will contribute to the achievement of social,
environmental and economic goals through the creation of new products and
technologies with high added value. It should also help increase competition in the
energy generation and raw materials extraction market (due to the emergence of
medium and small enterprises processing biomass), as well as an increase in the
diversity of economic activities. The development of the bioeconomy is inextricably
linked with the use of new technologies and management, which should lead to an
increase in the competitiveness of both individual companies and the European
economy as a whole.

In general, the interaction of various countries should take into account the close
coordination of common actions of the participating states in the field of foreign trade,
antimonopoly, investment and sectorial industrial policy. In these conditions, innovative
activity gets the opportunity to be realized on the basis of national and intercountry
advantages and synergies from cooperation.

Special attention should be paid to such aspects of the experience of developed
countries in stimulating the innovation process, such as the concentration of resources

and funds on priority innovative projects of competitive technologies in certain
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industries; formation of a cluster of innovative technologies that ensure the formation of

competitive knowledge-intensive industries.

Chapter 3. Methodological tools for assessing and regulating the regional

food and logistics market.

In the third section of the dissertation, an assessment of the state, provision and
monitoring of food security of the countries of the European Union is given, the
peculiarities of the formation of the market of organic products and consumer choice of
innovative food products are determined, the directions of development of the common
market of logistics services are substantiated.

The food system is a set of socio-economic relations between people and such key
components as:

— production of agricultural raw materials,

— processing of livestock and crop products for further consumption,

— infrastructure, the interaction of elements of which (transport, wholesale trade,
retail trade, marketing) ensures the delivery of food to the consumer,

— disposal of packaging and food waste,

— research and study of the food market in the context of the quality of life of the
population (quality and safety of food consumed), the blocks (elements) of the
system (economic, political, socio-cultural, etc.) are interconnected,
interdependent and determine the degree of balanced functioning of the food
system.

The data given in Table 3.1 show that Hungary, Poland, Spain and Germany have
a very good level of food security; Greece and Bulgaria have a good level.

Based on the calculation of the Global Food Security Index (GFSI), the level of
food security of various countries of the world is assessed using indicators of the
economic and physical accessibility, quality and safety (Fig. 3.1).

Figure 3.1 - An integral indicator of the level of food security of various countries of the

world.
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The system of indicators according to the FAO methodology consists of four

directions for assessing the state of food security:

availability of food products to meet food needs (possibilities of own production,
losses, stocks, imports, etc.),

affordability of food products of the proper volume and quality for all social
groups of the population (the ability to buy products in the right volume and in the
right place),

stability of food supply (analysis of changes in prices and production volumes, the
negative impact of social conflicts on food security in order to make timely
decisions),

food consumption (full value and balance of nutrition in terms of calorie content,
protein, microelements, as well as taking into account the spread of anemia,
growth retardation, as well as obesity as a result of unbalanced nutrition, etc.).

The global food supply system requires improvement in order to improve human

health and environmental stability. A major shift to sustainable, healthy diets by 2050

will require significant changes, including doubling the intake of plant-based foods rich

in vitamins such as fruits, vegetables, legumes and nuts, while simultaneously sharply

reducing (more than 50% from current levels) global food consumption. with excess
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sugar and red meat (mainly due to reduced consumption in high-income countries). The
organic food segment is expected to become one of the key growth drivers for the
healthy food market in the near future.

In the process of research, it was established that in world practice there is no
definition of the concept of "innovative food product”, classification signs and criteria
for this group of products have not been determined.

Promotion of innovations is a set of measures aimed at communicating
information about the merits of innovation to potential consumers and stimulating their
desire to acquire an innovation through the use of an information product, advertising,
sales promotion tools.

The purpose of using tools for promoting an innovative food product to the
market is to inform consumers about an innovative product and its properties, to form
an image of an innovative food product, to change stereotypes of product perception
and to stimulate participants in the sales system.

Thus, the system for promoting innovative food products to the consumer market
is the state, manufacturer, trade, consumer, forming an information space in order to
implement elements of communication impact on the object and subject of promotion in
order to stimulate the process of forming demand and supply of innovative food
products.

The definition of the concept of "innovative food product” is given - a food
product obtained through the use of technological innovations, which is characterized
by the presence of new consumer properties (novelty, improvement, modification),
which improves the quality properties of the food product, production technology.

The study of the categories "innovation™ and "innovative food product” makes it
possible to substantiate the classification of this group of food products. The following
features should be used as the basis for the classification scheme for innovative food
products:

1. By appointment: products of daily use, functional purpose, specialized purpose,
fortified organic products and combined products.

2. Depending on the food group: dairy products, meat products, fish products, fruits
and vegetables, confectionery products, bakery products, alcoholic and other
products.

3. By the field of innovative transformation: food products obtained through the use

of innovative production technologies, food products with previously unused
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prescription components, food products with altered organoleptic quality
indicators, food products produced taking into account the physiological needs of
various categories of the population, new packaging.

Depending on the modification of the food component: foods with a modified
carbohydrate component, foods with a modified fat component, foods with a
modified protein component, foods with a modified content of vitamins, foods
with a modified content of macro - and microelements.

In relation to the subject of the market: products that are new for the consumer,
for the manufacturer, for the domestic market and new for the foreign market.

The proposed classification of innovative food products allows us to note that the

development, production and sale of an innovative food product performs as an

economic function for food industry enterprises, allowing to expand sales markets, enter

new segments, increase competitiveness, maximize profits, and a social function for

society and the consumer. ensuring the consumption of food that meets the

physiological needs of the body and contributes to vital functions and a healthy

lifestyle.

The study made it possible to substantiate the conditions for ensuring the logistics

process in the agri-food sector:

organizational, which includes the conclusion of interregional agreements on the
supply of agricultural and food industry products, assistance in the creation and
operation of trade and purchasing organizations, commodity exchanges, integrated
agro-industrial associations,

regulatory legal, which involves the development, adoption and implementation
of laws, regulations and other documents regulating production and logistics
activities; a system of regulatory documents governing the country's domestic and
foreign trade policy (pricing, taxation, insurance, financial support, etc.),

scientific and methodological, which is based on the development and
implementation of effective and modern methods and technologies of logistics in
the agri-food sector, training of qualified specialists, information support of
commercial operations, the formation of a material flow planning system.

During the research, it was found that the most important characteristic of

logistics systems is an integral set of elements interacting with each other and taking

into account the whole complex of factors that affect both the size of stocks and the
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intensity of intra-production logistics flows (intra-production, managerial, sectoral and
regional).

A certain trend in the development of logistics formations in the EU member
states is the formation of a common European system of commodity circulation. It
provides for the presence of several main logistics centres and a significantly larger
number of regional centres interacting with them. This decision is intended to optimize
trade flows and reduce the process of promoting agricultural products and foodstuffs to
the EU internal market, as well as to develop projects at the interstate level for the
development of a European network of logistics centres.

One of the modern trends in the development of logistics in the agricultural sector
is the strengthening of the role of information and consulting services, the purpose of
which is to timely convey to farmers high-quality information necessary for making
management decisions. In the EU, the consultancy market accounts for approximately
4-5% of GNP and 3-4 million jobs. With all the variety of options for agrarian
information services, the following most common models of consulting services can be
distinguished:

— a system of training and visits based on the formation of pilot enterprises that
subsequently pass on experience to neighbours,

— agricultural consulting services providing consulting services to organizations,

— centres of assistance, established at colleges and universities, which carry out
agricultural research and provide advisory services to farmers.

With regard to the conditions for the development of regional integration, the
directions for the development of the logistics infrastructure as a method of doing
business and a type of economic activity that contribute to the promotion of agricultural
products and food to wholesale and retail consumers are determined. The novelty lies in
the expression of the laws of the market mechanism, taking into account which the

stability, efficiency and purposeful functioning of the logistics system is ensured.

Chapter 4. Conceptual model of innovative development of the agricultural

food sector in the context of digital transformation.

In the fourth section of the dissertation, a program for managing commercial
risks in the agri-food sector was developed, the formation of an institutional mechanism

for the development of regional public-private partnership in the digital economy was
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substantiated, a conceptual model of sustainable innovative development of the agri-

food sector of the European Union countries was developed.

In order for organizations (companies, firms) to function effectively in the agri-

food sector under conditions of uncertainty and risk, we will explore options for

managing commercial risks. The methodological approach to risk management is to

develop and implement sequential stages.

1.

o B~ D

Clarification of the company's development strategy for the future in order to
determine the threshold values of criteria and indicators that determine the
possibility of using the main procedures for managing commercial risks.
Pre-selection of commercial risks.

Formation of a plan of preventive measures.

Analysis of commercial risks after the formation of a plan of preventive measures.
The final formation of the risk management programme (in order to highlight the
plan of preventive measures, as well as to present for each of the risks the values
of their main characteristics - the probability of damage and its possible size,
homogeneity and the number of similar risks). The result of the final formation of
the risk management programme should be the values of the maximum possible,
most probable and expected losses recalculated based on the results of the
implementation of the risk management programme.

Analysis of the effectiveness of the risk management programme (in order to
assess the feasibility of its development and implementation).

This methodological approach to risk management aims to reduce the risk of

erroneous decision-making at the time of its adoption and to reduce the possible

negative consequences of decisions made at subsequent stages of their implementation.

Organizations in the agri-food sector need to create an integrated risk

management system that covers all types of risks. An integrated risk management

system for organizations in the agri-food sector (IRMS) is a combination of activities,

methodology, specification of indicators and technological solutions (Fig. 4.1).

Figure 4.1 - Concept of an integrated risk management system.
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Consider the existing risk management system and compare it with the proposed

integrated risk management system (Fig. 4.2).

Figure 4.2 - Comprehensive risk management system
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Figure 4.2 shows that the risk management system in organizations in the agri-
food sector is represented by minimal measures (internal control and quality
management system) that ensure business protection from risks.

It is advisable for organizations in the agri-food sector to apply a risk
identification system based on a qualitative approach, that is, using such risk
identification methods as a risk map and an expert assessment method. After identifying
risks, it is recommended to assess them using a quantitative approach, including an
assessment of probabilities, stress testing and scenario analysis. Thus, the
implementation of these measures will raise the risk management system in the agri-

food sector to a higher quality level, which will prevent losses caused by various risks.
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An important factor in the innovative development of the economies of
European countries is the development of foreign trade.

The forecast of the share of food exports from various European countries
(Poland, Germany, Greece and Bulgaria) in the overall structure of exports of goods is
shown in (Table 4.1).

Table 4.1 - Forecast of the share of food exports from various European countries in the

total structure of exports of goods.

Country 2023 2024 2025 Growth rate, %
2025/2023
Poland 15,2 16,5 17,9 117,7
Germany 7,3 8,4 8,9 121,9
Greece 23,3 23,9 24,6 102,9
Bulgaria 18,0 19,7 21,1 117,2

Source: The table is based on FAO data

According to calculations, by 2025, the projected value of the share of food
exports in Poland will reach 17.9% in the total structure of exports of goods and
services; in Germany - 8.9%; in Greece - 24.6% and in Bulgaria - 21.1%.

Using the matrix modelling method, we will carry out a forecast of the innovative
development of organizations in the agri-food sector. The following quantitative
indicators were taken as the initial data:

— indicators reflecting innovative potential: intangible assets, R&D expenditures

(software products), number of R&D projects,

— indicators characterizing innovation activity: the volume of costs for technological
innovation, profit from innovation,

— indicators related to innovative activity: the volume of innovative products, the
volume of export products.

Conceptual model for assessing innovative development creates a holistic view of
the level of organizations in the agri-food sector and allows you to use a systematic
approach to building generalized indicators of innovative development.

We assess the efficiency of the functioning of organizations in the agri-food
sector using the indicators:

— Bsy — profitability of innovative products,

— Ba41 — profitability of export innovative products,

— Bs1 — profitability of intangible assets,
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— Be1 — profit per R&D employee,

— B71 — profit for 1 monetary unit of R&D costs,

— B3z — innovative return on export products,

— B4z — innovative return of intangible assets,

— Bs2 — volume of innovative products per i-th R&D employee,

— Be2 — return on R&D costs,

— B72 — return on cost of technological innovation.

The coefficient of effective development of organizations in the agri-food sector

(lir) has the following form

2 11
10/ —19
. I8, = \/B31B41B51B61B71B32B42B52B62372
lir=V/ (4.2)

where Bij — the index of changes in a particular indicator located in the i-th row, j-th

column; i =31 1= 12.
IT — product sign.

Using the matrix, it is possible to assess the impact of each structural element of
the innovative development of organizations in the agri-food sector on the integral
indicator, to perform a generalized assessment of them and, on this basis, to develop
promising directions. To improve the efficiency of innovation, generalizing indices of
the second level are used. Their formation and analysis are carried out using "element”
matrices, each of which is built on the basis of the initial volume indicators
(Tables 4.2 - 4.4).

In the presented matrices, to construct a generalizing index for assessing the
effective development of organizations in the agri-food sector, the ratio of innovation

potential, innovation activity and innovation activity is used.

The calculation of the second level indices:

/B,,B ) . .
lop=V"""* for the matrix model “volume of innovative products - resources

of innovative activity”;
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/B, B . . . .
Ips=V """ for the matrix model "profit from the sale of innovative products

- the cost of innovation";

Ipi="V BBy for the matrix model “profit from the sale of innovative products -

the volume of innovative products”.

Table 4.2 - Matrix model for assessing effective development (volume of innovative
products - resources of innovation)

Indicators Volume of innovative Intangible assets | Number of R&D
products (IP) (1A) employees
Symbols IP 1A NRD
Volume of innovative
products IP X24=1A/IP X25=NRD/IP

Intangible assets (1A)

1A X42=IP/IA X45=NRDP/ 1A

Number of R&D
employees NRD X52=IP/NRD X54=IA/NRD

Source: Own creation

Table 4.3 - Matrix model for assessing effective development (profit from the sale of
innovative products - costs of innovative activities)

Profit from the sale of R&D costs Costs of technological
Indicators innovative products innovation
Symbols PRO RD CTI
Profit from the sale of
innovative products PRO X16=RD/PRO X17= CTI/PRO
R&D costs
RD X61=PRO/ RD X67= CTI/RD
Costs of technological
innovation CTI X71=PRO/ CTI X76=RD/ CTI

Source: Own creation

Table 4.4 - Matrix model for assessing effective development (profit from the sale of
innovative products - the volume of innovative products)

Indicators Profit from the sale of Volume of Export production
innovative products innovative volume
products
Symbols PRO IP EPR
Profit from the sale of
innovative products PRO X12=1P /PRO X13=EPR/PRO
Volume of innovative
products IP X21=PRO /IP X23=EPR /IP
Export production
volume EPR X31=PRO /EPR X32=1P / EPR

Source: Own creation

In organizations of the agri-food sector, the second-level indices are equal:
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— for the model "volume of innovative products - resources of innovative activity"
are equal: 2018 - 0.559; 2019 - 1.255; 2020 - 1.227, which indicates an increase
in the efficiency of resource use, which causes a corresponding increase in the
volume of production of innovative products,

— for the model "profit from the sale of innovative products - costs of innovative
activities" are: 2018 - 0.602; 2019 - 0.563; 2020 - 1.312. The calculations show
that during the study period, the costs of innovative activities increased, which,
accordingly, influenced the innovative development of organizations,

— for the model "profit from the sale of innovative products - the volume of
innovative products” are equal: 2018 - 0.817; 2019 - 0.254; 2020 - 1.021, which
indicates an increase in the innovative activity of organizations, which
contributes to an increase in performance indicators due to the modernization of
production, the introduction of new products and technologies.

At this stage, in the agri-food sector, there is a further deepening of cooperation in
the field of R&D and an increase in the efficiency of innovation and the level of
innovation potential, which contributes to the strengthening of competitive positions in
various markets. In the study, the author's definition is given: the innovative potential of
companies in the agri-food sector as a set of structural elements (financial, production,
managerial and intellectual) that affect the innovation process. The system of estimated
indicators of the innovative potential of companies is shown in (Table 4.5).

The set of generalized and given in (Table 4.5) estimated indicators of the
innovative potential of companies in the agri-food sector, depending on the goals and
objectives of the analysis, can be changed and supplemented.

Taking into account the diversity of the internal resources of the organization
and the level of efficiency of their use to assess the innovative potential, it is advisable
to apply an integral assessment and calculate the coefficient of innovative potential

(CIP) according to the geometric mean formula:

CIP = {/K; X K, X K3 X K, (4.2)
where Ki, K>, Ksz, K4 — values of indicators of structural elements of innovation

potential.

Table 4.5 - The system of estimated indicators of the innovative potential of companies
in the agri-food sector

Name Calculation method
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Financial (K1)

Current liquidity coefficient
Short — term assets
Short — term liabilities

Financial stability coefficient (Equity + Long — term liabilities)
Total amount of funds

Funding coefficient Equity capital
Loan capital

Production (K2)

Return on assets Production volume

Average annual cost of fixed assets

Update rate The value of the fixed assets entered

Fixed assets value at the end of the year

Fixed assets depreciation rate The amount of depreciation of fixed assets

The cost of fixed assets at the beginning of the year

Managerial (K3)

Property real value coefficient Fixed assets + Raw materials +
Work in progress production

Total amount of funds

Capital turnover coefficient Revenue from product sales
Total amount of funds

Return on sales Profit from product sales

Revenue from product sales

Intelligent (K4)

Share of employees engaged in R&D Number of R&D employees
Average number of employees

Intellectual property security coefficient Value of intangible assets (patents, trademarks))
Long — term assets

Coefficient of efficiency of scientific research R&D expenses, software products
Short — term assets

Source: Own creation

Depending on the obtained value of the integral indicator of the innovative
potential of companies in the agri-food sector, its level (low, medium and high) and the
types of innovative activities that they are able to carry out are determined.

The classification of the level of innovation potential and types of innovation
activities of companies is shown in (Table 4.6).

Table 4.6 - Classification of the level of innovation potential and types of innovation
activities of companies in the agri-food sector

CIP integral Innovation Types of innovation
indicator value level
potential
0-0.15 low Low ability of the process industry companies to innovate
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0.16-0.30 medium Ability of the process industry companies to implement the
acquired product, process, organizational and marketing
innovations

0.31-0.5 high Ability of the process industry companies to create (develop) and
implement innovations

Source: Own creation

The conducted studies have shown that when studying the innovative potential
of companies, it is necessary, taking into account the diversity of internal resources, to
substantiate the factors influencing the increase in the efficiency of its use. We will
assess the innovative potential of companies in the agri-food sector on the basis of an
integral approach, which consists of the following stages:

— We define and calculate the indicators characterizing the effectiveness of the
proposed structural elements of the innovative potential and present them in
tabular form.

— We calculate the coefficient of innovative potential (CIP) according to the
formula (4.2).

— We rank companies by groups, based on the obtained values of the coefficient of
innovative potential, and determine the corresponding types of their innovative
activities.

— Approbation in companies of the agri-food sector.

Thus, innovative activity is a complex characteristic of the innovative
development of companies in the agri-food sector, which includes the results of
innovative activities (economic, scientific, etc.), which affects the increase of their
innovative potential. Consequently, the effectiveness of innovation activities of
companies in the agri-food sector is determined by the degree of transformation of
innovation potential into the final results of their activities.

V. CONCLUSIONS

The main scientific results of the dissertation:

1. The author's definition of the concept of "innovation" is given as a complex result
of the practical activities of business entities in the creation and implementation of
new products, new technology, management in order to increase the
competitiveness and efficiency of agricultural companies.

2. The concept of innovative development of the agro-food sector in modern

conditions is substantiated, which is a complex use of knowledge-intensive
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production factors and conditions, substantiation of forms, types and directions for
the development and implementation of innovations, institutional frameworks that
ensure the food security of countries and contribute to sustainable economic
growth of the national economy.

The methodological approaches to the formation of cross-network innovative
cluster structures are investigated, the features are highlighted: biotechnology,
information and computer technologies.

A methodology for the dissemination and consumer choice of innovative food
products has been developed. In the study, the definition of "innovative food
product” is given - it is a food product obtained through the application of
technological innovations, which is characterized by the presence of new
consumer properties (novelty, improvement, modification), which improves the
quality properties of the food product, production technology.

A programme for managing commercial risks in the agri-food sector has been
developed. The methodological approach to risk management is decided in the
design and implementation of reality.

An institutional mechanism for the formation and development of a regional
public-private partnership has been developed.

A forecast of sustainable innovative development of agribusiness in the EU
countries has been made.

Prospective directions for the development of the innovation process in the agro-
food sector are substantiated, including a comprehensive assessment methodology
that allows you to take into account the impact of innovation potential, innovation
activity and innovation activity on improving production efficiency.

Have been proposed measures and recommendations for the formation of an
institutional mechanism for the development of public-private partnerships in a
digital economy, which includes, along with an electronic platform, a center of
competence for the formation of network links and an intelligent electronic

platform.
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