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І. GENERAL CHARACTERISTICS OF THE DISSERTATION 

 

1. Actuality of the study. Actuality, novelty and scientific-and-practical significance of the 

problem of the financial support for the formation of sustainable competitiveness of land use of 

agricultural enterprises is due, first of all, to the fact that there are a number of contradictions, the 

main of which are as follows: (i) between the current requirements of financial theory and policy to 

the level of development of methodological and scientific foundations of financial regulation of the 

formation of sustainable competitiveness of agricultural land uses and the existing level of 

development of this scientific problem; (іі) between the declaration of the idea of protecting land as 

a national wealth, ensuring the sustainable soil management in agriculture and the absence of 

specific financial mechanisms aimed at its implementation; (ііі) between the objectively necessary 

amount of financial resources for the formation of sustainable competitiveness of land uses of 

agricultural enterprises and the real level of financial support; (іv) between the potential (desirable) 

level of sustainable competitiveness of land use of agricultural enterprises and the real (actually 

achieved), which is much lower than is objectively necessary to ensure expanded reproduction and 

sustainable development.  

One of priorital vectors of present-day Ukrainian agrarian, financial and environmental 

policies should address financial-economic problems of rational use, protection, preservation and 

restoration of soil fertility, and prevention of degradation processes, – which all are important 

factors in progress to sustainable development, enhancing the competitiveness of agricultural 

enterprises and their products for a long period, as well as ensuring environmental, power and food 

security of the nation. Thus, enumerated problems cannot be solved without generating, among 

agricultural enterprise rulers, a sustainable financial interest to implementing practices of 

sustainable soil management and vitalization of innovative-investment soil protection projects. 

Relation of the work with scientific programs, plans, topics, grants. The topic of the 

dissertation work meets:  

(1) the priority areas of development of science and technology, declared by the Law of 

Ukraine «On the priority areas of development of science and technology» (with amendments as of 

January 16, 2016): «(i) fundamental scientific researches on the most important problems of 

development of scientific-technic, social-economic, social-political, and human potential to secure 

competitiveness of Ukraine in the world and sustainable development of society and the state; 

(ii) rational nature management» and priority topic areas of the scientific researches, declared in the 

Resolution of the Cabinet of Ministers of Ukraine (CMU) «On approval of the list of priority topic 

areas of the scientific researches and scientific-technical works until 2020» (September 6, 

2016): «(a) fundamental researches on the actual problems of social sciences and humanities; 

(b) technologies of rational use of soil and protection of its fertility»;  

(2) paragraphs 4.1.2, 4.3.1, 3.1.9, 3.1.16 and 3.1.25 «Principal scientific directions and the 

most important problems of fundamental researches in the field of natural, technical and human 

sciences for 2014–2018», approved by the Resolution of the Board of Presidents of the Academies 

of Sciences of Ukraine of July 11, 2014;  

(3) the «Concept of fight against land degradation and desertification» and «National plan of 

actions to fight land degradation and desertification (March 30, 2016), focused on implementation of 

the decisions of the United Nations Conference on Sustainable Development «Rio+20», approved in 

2015. General Assembly of the United Nations set new goals of sustainable development until 2030 

and implementation of the Convention of the United Nations about fight against desertification, 

particularly endeavors to achieve a neutral level of land degradation in the world.  

The key fundamentals of the research are based and meet the principal global and national 

directions and goals of activity and Plan of implementation of the Global Soil Partnership and its 

Regional soil partnerships, «Paris Climate Agreement», «Concept of implementation of the state 

policy in the field of climate change until 2030» (December 7, 2016), «Plan of measures on 

accomplishment of the Concept of implementation of the state policy in the field of climate change 

until 2030» (December 6, 2017), «Principal fundamentals (strategies) of the state ecological policy 
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of Ukraine until 2030», conceptual fundamentals of the «World Charter of Soil Protection», «The 

EU Thematic Strategy on Soil Protection», Joint agrarian policy of the EU for 2014–2020 that is 

particularly important in the context of Ukraine’s association with the EU.  

The dissertation is prepared according to the plans of fundamental and applied scientific-

research works of the National Scientific Center «Institute for Soil Science and Agrochemistry 

Research named after O. N. Sokolovsky» (NSC «ISSAR») within the program of scientific research 

(PSR) of the National Academy of Agrarian Sciences of Ukraine (NAAS) 01 «Fertility, protection 

and rational use of soil» (2011–2015), the task «To develop the methodic approaches and 

instruments to create and transfer innovations in the field of protection and rational use of soil» 

(No. s. r. 0111U002993), which includes the scientific-methodic fundamentals for determination of 

competitiveness of innovative products, argues economic efficiency of application of the 

foreground innovative soil-protective findings in agricultural production; «Economic support for 

recovery of soil fertility and transfer of innovations in the field of protection and rational use of 

soils» (No. s. r. 0114U003066), in which the author, as a principal investigator, has developed 

conceptual fundamentals and proposals on improvement of the financial-economic mechanism of 

soil fertility recovery and institutional supply of the rational use of soil resources, as well as argued 

economic and institutional aspects of innovations transfer in the field of protection and rational use 

of soil; and PSR of the NAAS 1 «Soil resources: forecast of development, balanced use and 

management» (2016–2020), the task «To argue the scientific-methodological fundamentals for 

determination of economic efficiency of innovations use in the field of protection and rational use 

of soil resources» (No. s. r. 0116U000583), in the which the author, as a principal investigator, has 

developed theoretical-methodological fundamentals for determination of the efficiency of 

innovations use in the field of protection and rational use of soil resources; scientific-methodic and 

applied fundamentals for evaluation of the economic efficiency of financing for soil melioration and 

reclamation investment-innovative projects.  

The research is related with the topic of the scientific-research works of Kharkiv National 

Agrarian University named after V. V. Dokuchayev, particularly «Theoretical-methodological 

supply of the raise of competitiveness of agricultural enterprises and development of land relations» 

(2011–2015, No. s. r. 0111U005800) of the Department of Production Management and 

Agribusiness, in which the author of the dissertation has developed recommendations on formation 

of competitiveness of agrarian enterprises and recovery of soil fertility; «Scientific-methodological 

supply of business, marketing, and logistic activities of enterprises of agro-food complex and 

development of land relations on investment-innovative fundamentals (2016–2020, No. s. r. 

0116U000001) of the Department of Marketing, Business and Organization of Production, in which 

the author argues investment determinants of formation of competitiveness of agrarian enterprises 

on the fundamentals of rational land use.  

Some results of the research were obtained while performing the won grant of the President of 

Ukraine, intended to support scientific researches of young scientists in 2018 «Ecological and 

economic bases of formation of strategic directions in development of low carbon land use to 

strengthen climate resilience» (No. s. r. 0118U006465). 

The research is also connected with accomplishment of the grant project «Development of a 

model of system management of the fertile potential of soil resources of Ukraine in the market 

conditions with its following implementation in the public activity of Public organization 

«Ukrainian Society of Soil Scientists and Agrochemists» (PO «USSSA») and in the practice of land 

use» (No. ARDS-G1-15) within the «Agriculture and Rural Development Support (ARDS) 

Program in Ukraine» of the U.S. Agency for International Development (USAID). Under the scope 

of the project, the author made financial-economic substantiation of the Regional program of soil 

protection and recovery of their fertility.  

Some results were obtained during the author’s international internship, particularly within 

the course of the economy of land degradation in the direction «Options and ways of actions: 

interaction with stakeholders», organized by the Global initiative on sustainable land use «The 

ELD» (Germany, 2015), as well as the scientific internship at Wrocław University of 
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Environmental and Life Science within the grant prize of the professor S. Tolpa (Poland, 2016). 

2. Purpose and tasks of the study. The main purpose of our research is to develop 

theoretical and methodological foundations and conceptual approaches, and to substantiate practical 

proposals for financial support for the formation of sustainable competitiveness of land use of 

agricultural enterprises.  

According to the purpose the following groups of tasks were set: 

(i) to ground the theoretical basis of financial support for the formation of sustainable 

competitiveness of land use of agricultural enterprises;  

(ii) to develop the methodological basis of financial support for the formation of sustainable 

competitiveness of land use of agricultural enterprises;  

(iii) to study the state and financial problems of the formation of sustainable competitiveness 

of land use of agricultural enterprises;  

(iv) to justify the strategic priorities of financial support for the formation of sustainable 

competitiveness of land use of agricultural enterprises; 

(v) to determine the efficiency of financial support for the formation of sustainable 

competitiveness of land use at different levels. 

3. Subject and object. The subject of the study is a set of theoretical, methodological and 

practical foundations of financial support for the formation of sustainable competitiveness of land 

use of agricultural enterprises of Ukraine. 

The object of the study is the processes of financial support for the formation and increasing 

the sustainable competitiveness of agricultural enterprises on the basis of sustainable soil 

management. 

4. The general hypothesis of the study is based on the assumption that in the conditions of 

scarcity of financial resources, the formation of sustainable competitiveness of land uses of 

agricultural enterprises is possible provided the proper (adequate) financial support for the 

implementation of sustainable soil management and sustainable intensification of production, which 

will contribute not only to ensuring their sustainable competitiveness, but also achieve the land 

degradation neutrality and adaptation to climate change. 

The general hypothesis is specified by partial ones: 

(i) the measures to combat soil degradation are more likely to be adopted if the actors are 

known losses from inaction and the cost of action (sustainable soil management) and effectiveness 

of taking these measures; 

(ii) even in conditions of deficit of financial resources, agricultural enterprises used them 

differently, which ensured the formation of various levels of sustainable competitiveness; 

(iii) there is a relationship between the subindexes value and the level of sustainable 

competitiveness of agricultural enterprises (SCI), whereas the largest positive impact on the SCI is 

made by the subindex of competitiveness by the yield. In turn, the decisive role in the formation of 

the subindex of competitiveness by the yield belongs to the sum of operating (production) expenses 

per hectare; 

(iv) the increase in the area of eroded arable land has a negative effect on the financial results 

(gross output of crop production and revenue from its sale) of agricultural enterprises; 

(v) there is positive relationship between the factors of soil fertility, soil quality, land quality 

and climatic conditions, and the indexes and subindexes of sustainable competitiveness of 

agricultural enterprises; 

(vi) the dependence between the level of financial support (investments of costs 

(expenditures) per hectare) and the indexes and subindexes of sustainable competitiveness of 

agricultural enterprises is positive nature. The dependence of the yield from operating (production) 

expenses per hectare is formed under the conditions of action of the economic law of diminishing 

returns; 

(vii) the introduction of innovative practices and projects of sustainable soil management are 

more likely to be adopted if the actors are known efficiency of their financing at different 

hierarchical levels and investment attractiveness of agricultural land use. 
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5. The methodological basic of the study. The methodological foundation of the study is the 

basic provisions of institutional economic theory; theory of finance, in particular, its contemporary 

components: agricultural finance, sustainable finance, climate finance, and green finance; 

agricultural and environmental economics; financial management; research of domestic and foreign 

scientists on agricultural finance and sustainable soil management. The systemic, situational, 

interdisciplinary and synergetic approaches to the study of financial phenomena are methodological 

keystones for this investigation. 

6. Methods of research. To achieve the objective, we used the following methods of 

research: abstract-logical, in particular such techniques as analysis and synthesis, induction and 

deduction for theoretical generalizations and formulation of conclusions, refinement of concepts 

related to the subject of the study; calculated-and-analytical and calculated-and-equivalent – by 

assessing the economic efficiency of financing of investment-and-innovation projects and practices 

of sustainable soil management, as well as financial cost-benefit analysis of use of organic 

fertilizers; cartographic – for the construction of cartograms; cluster analysis – during the study of 

investment attractiveness of land use and sustainable competitiveness of agricultural enterprises; 

correlation and regression analysis – for determine the relationship density between soil degradation 

and agricultural productivity and financial results of agricultural enterprises, the level of financial 

support and competitiveness of farms, lands quality and sustainable competitiveness, and to 

identification of dependencies; econometric modeling – to develop linear and quadratic econometric 

models of the dependence of the sustainable competitiveness of agricultural enterprises from the 

main factors); data envelopment analysis (DEA) – for assessment the technical, allocative, overall 

efficiency and competitiveness of agricultural enterprises; Cobb-Douglas production function – for 

assessment of financial support on sustainable competitiveness and determine the priorities of 

increasing financial support; economic-statistical, in particular such techniques as statistical 

groupings, standardization and normalization of indicators – for assessment sustainable 

competitiveness of land use, development of the regions and analysis of the impact of some factors 

on the sustainable competitiveness of enterprises; discriminant analysis – to develop a mathematical 

model for classifying enterprises by the Sustainable Competitiveness Index; expert assessment – for 

monetary estimation of losses from soil degradation and the level of compliance with the principles 

of sustainable soil management; grapho-analytic – for the visual representation of the studied 

phenomena, processes, revealed dependencies and obtained results; mathematical equalization of 

dynamic series – to identify trends in change and forecasting the level of financial support for the 

formation of sustainable competitiveness of land use of agricultural enterprises; matrix data analysis 

(which is part of the method of Analytical Hierarchy Process) – to justify the strategic priorities of 

financial support for sustainable soil management; monographic – during the study of individual 

phenomena, processes; normative – for calculating the normative costs; PESTEL analysis – during 

the study of the factors of investment attractiveness of land use; sociological survey – to determine 

the status and most essential problems that hamper the transfer of innovation in agricultural 

enterprises.  

7. Information base. The study is based on source materials obtained from the database of 

the World Bank, the Food and Agriculture Organization, the State Statistics Service of Ukraine, the 

National Bank of Ukraine, the State Service of Ukraine for Geodesy, Cartography and Cadastre; 

materials of survey agricultural enterprises and the data of public agricultural companies; materials 

of National Scientific Center «Institute for Soil Science and Agrochemistry Research named after 

O. N. Sokolovsky», State Institution «Soils Protection Institute of Ukraine»; the results of expert 

assessments and own research. The economic database of the 5597 agricultural enterprises located 

in Ukraine was used as the empirical basis. 

8. State of the studying the problem. The theory and methodology of financial support for 

the activities of agricultural enterprises are being explored in the papers by: Awunyo-Vitor (2018), 

Bachev (2005), Barry and Robison (2011), Boshkilov (2017), Botvina (2011), Brzozowska et al. 

(2017), Demianenko (2007; 2014), Hudz (2007), Iatsukh (2018; 2019), Khudolii, (2017), Manta 

(2019), Oliynyk-Dunn et al. (2017; 2019), Soliwoda (2019), Stetsiuk (2008; 2014), Stoichkova et 
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al. (2017), Tanklevska (2010; 2019), Zelisko (2014). Economical aspects of land degradation 

assessment and soil fertility renovation and rehabilitation are being explored in the papers by: 

Baliuk et al. (2012; 2013), von Braun (2016), Chumachenko (2009), Dvoretskiy (2011), Bernoux et 

al. (2014), Johannes (2009), Kazakova (2015), Korchynska (2008; 2014), Nkonya (2011; 2016), 

Novikov (2013), Medvedev (2003; 2015; 2017), Pechenkina (2013), Orr et al. (2017), Popova 

(2013), Tarariko (2011) and others scientists. However, many financial aspects of this multifaceted 

problem are still not resolved and require specific studies as yet. The problem of the sustainable soil 

management is among the most topical issues in the world (Adeyolanu and Ogunkunle (2016); 

Ansong Omari et al. (2018); Baritz et al. (2018); Ginzky et al. (2018); Helming et al. (2018); 

Osman (2018); Rojas and Caon (2016); Vargas et al. (2016)). However, in Ukraine this issue is at 

the initial stage of research. The problem of the competitiveness of agricultural enterprisesis are 

being explored in the papers by: Bachev (2012), Kostadinov (2014; 2015), Józwiak (2014), 

Kowalski, Wigier (2014), Kulawik (2016), Nepochatenko (2016), Nykolyuk (2016) and others. At 

the same time, there are no publications which would be considered the issue of financial support 

for the formation of sustainable competitiveness of land use of agricultural enterprises. 

 

 
ІІ. VOLUME AND STRUCTURE OF THE DISSERTATION 

 

The volume and structure of the dissertation are determined by the purpose, tasks and logical 

sequence of the study. Structurally, the dissertation consists of an introduction, five chapters, 

including 26 paragraphs, conclusions, author’s contribution and practical value, annexes, 

references. The dissertation is developed in the amount of 880 pages, of which 665 pages with the 

main text. The main text contains 197 tables and 110 figures. The habilitation thesis contains 

11 annexes, which are placed on 124 pages. The list of references consists of 877 items. 

STRUCTURE OF THE DISSERTATION 

INTRODUCTION 

CHAPTER 1. THEORETICAL BASIS OF FINANCIAL SUPPORT FOR THE 

FORMATION OF SUSTAINABLE COMPETITIVENESS OF LAND USE OF 

AGRICULTURAL ENTERPRISES 

 1.1. Theoretical concept of financial support for the formation of sustainable competitiveness 

of land use of agricultural enterprises 

 1.2. Methodological approaches to study of financial support for the formation of sustainable 

competitiveness of agricultural enterprises based on sustainable soil management 

 1.3. Conception of sustainable soil management in Ukrainian agriculture as a prerequisite for 

program-targeted financing 

 1.4. International financial benchmarking of sustainable competitiveness of agriculture in the 

context of European integration of Ukraine 

 Conclusions to the first chapter 

CHAPTER 2. METHODOLOGICAL BASIS OF FINANCIAL SUPPORT FOR THE 

FORMATION OF SUSTAINABLE COMPETITIVENESS OF LAND USE OF 

AGRICULTURAL ENTERPRISES 

 2.1. Methodological concept of financial regulation of the formation of sustainable 

competitiveness of land use of agricultural enterprises 

 2.2. Methodology for assessing sustainable competitiveness of land use of agricultural 

enterprises 

 2.3. Methodology for monetary estimation of losses due to soil degradation at agricultural 

enterprises 

 2.4. Methodology for evaluation of investment attractiveness of agricultural land use 

 2.5. Methodology for evaluating of the efficiency of financing of improvement soil quality and 

land reclamation projects – for sustainable competitiveness 

 Conclusions to the second chapter 
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CHAPTER 3. FINANCIAL PROBLEMS OF THE FORMATION OF SUSTAINABLE 

COMPETITIVENESS OF LAND USE OF AGRICULTURAL ENTERPRISES 

 3.1. Current state and problems of formation of sustainable competitiveness of land use of 

agricultural enterprises in conditions of scarcity of financial resources 

 3.2. Zonal features of formation and reserves of increasing the sustainable competitiveness of 

land use of agricultural enterprises 

 3.3. Trends and opportunities of financial support for the formation of sustainable 

competitiveness of land use of agricultural enterprises 

 3.4. Monetary estimation of losses due to soil degradation at agricultural enterprises 

 3.5. Econometric modeling the impact of soil erosion on the financial results of agricultural 

enterprises 

 3.6. Sustainable management of soil in danger of wind erosion: stakeholder engagement to 

search for project financing 

 Conclusions to the third chapter 

CHAPTER 4. STRATEGIC PRIORITIES OF FINANCIAL SUPPORT FOR THE 

FORMATION OF SUSTAINABLE COMPETITIVENESS OF LAND USE OF 

AGRICULTURAL ENTERPRISES 

 4.1. Formation of sustainable competitiveness of agricultural enterprises on lands of different 

quality under the conditions of various financial support of their activities 

 4.2. Fiscal regulation of formation of sustainable competitiveness of land use of agricultural 

enterprises and rural development 

 4.3. Formation of strategic priorities of financial support for sustainable soil management 

 4.4. Conceptualization of sustainable management of soil organic carbon as a strategic (global) 

priority of financial support 

 4.5. Financial cost-benefit analysis of use of liquid organic fertilizers, bio humus and mineral 

fertilizers 

 4.6. Potential sources of measures financing for sustainable soil management 

 Conclusions to the fourth chapter 

CHAPTER 5. EFFICIENCY OF FINANCIAL SUPPORT FOR THE FORMATION OF 

SUSTAINABLE COMPETITIVENESS OF LAND USE AT DIFFERENT LEVELS 

 5.1. Forecast of financial support for sustainable intensification of land use based on the 

transfer of soil protection innovations in agricultural enterprises 

 5.2. Impact of the land concentration on the forming of financial results of agricultural 

enterprises 

 5.3. Investment attractiveness of agricultural land use and its improvement in the context of 

the introduction of the land market 

 5.4. Predictive economic efficiency of financing of innovation-and-investment projects for 

sustainable soil management 

 5.5. Efficiency of financing of practices of sustainable soil management at the micro, meso and 

macro level 

 Conclusions to the fifth chapter 

CONCLUSIONS 

AUTHOR’S CONTRIBUTION AND PRACTICAL VALUE 

ANNEXES 

REFERENCES 
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III. SHORT CONTENT OF THE DISSERTATION 

 

Chapter 1. Theoretical basis of financial support for the formation of sustainable 

competitiveness of land use of agricultural enterprises 

1.1. Theoretical concept of financial support for the formation of sustainable competitiveness 

of land use of agricultural enterprises. The need to overcome global challenges (food security, land 

degradation, climate change, etc.) and achieve sustainable development goals forms new vectors of 

financial research, financial and environmental policy, as well as business practice. Guided by the 

principle «Think globally, act locally», in this study, we tried to identify possible directions of 

financial support for overcoming these challenges in Ukrainian agriculture. The theoretical concept 

of financial support for the formation of sustainable competitiveness of land use of agricultural 

enterprises is generalized (Fig. 1). 

 
Fig. 1. Logical-semantic model of the theoretical concept of financial support for the 

formation of sustainable competitiveness of land use of agricultural enterprises 
Source: built by the author. 

The finances of agricultural enterprises are system of economic relations associated with the 

formation, distribution and use of income and cash funds to fulfill the functions and tasks of 

business entities and to ensure conditions for expanded reproduction. Generalization of theoretical 

analysis allowed forming the principles of organization of financial support for the formation of 

sustainable competitiveness of land use of agricultural enterprises: legality, sufficiency, timeliness, 

efficiency, multisource (a lot of sources), planning, adaptability, economic efficiency, cost control. 

Based on the review of articles on sustainable finance, climate finance and green finance published 

in journals indexed by Scopus during 1981 and 2019, we identified (i) a trend towards a rapid 

increase (especially since 2011) in the number of publications in the world (leaders – USA, United 

Kingdom, China and Germany), and (ii) research gaps in Ukrainian literature (only 13, 1 and 3 

documents (respectively) were published during the analyzed period), that have not yet been 

addressed. At the same time, about 70 % of these scientific publications have appeared in the last 

decade (during 2010–2019), including: for the phrase «sustainable finance» – 70.5 % 

(3418 documents); for the phrase «climate finance» – 76.0 % (1921 documents); for the phrase 

«green finance» – 76.9 % (925 documents). All this convincingly testifies to the relevance, 

scientific novelty and practical value of our research. 

The analysis of the most common and/or prospective external sources of financial resources 

(bank lending, agrarian receipts, financial leasing, cluster mechanism of financing, budget support) 

for financing the formation of sustainable competitiveness of land use of agricultural enterprises, as 

well as financial technologies and banking innovation, are presented in this section. Unlike the EU 

member states, Ukraine at the present stage should rely on its own financial resources, which puts 

Ukrainian agricultural enterprises in unequal competitive conditions compared to European farmers. 

The concept of «sustainable competitiveness of land use of agricultural enterprises» was 

introduced into scientific circulation, which is proposed to understand as the integral comparative 

property (feature), which characterizes ability of its models of land use to successfully compete 

with similar models of other enterprises at the micro, meso, macro and global levels according to 
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technological, financial, marketing, ecological and social criteria. Based on this, the structural-

system three-dimensional theoretical model of the concept of «sustainable competitiveness of land 

use of agricultural enterprises» is developed (Fig. 2). The proposed model is a theoretical platform 

for the methodological and empirical components of our study on financial support. 

 
Fig. 2. Theoretical model of the structure of the concept of «sustainable competitiveness of 

land use of agricultural enterprises» 
Source: built by the author. 

So, financing for the formation of sustainable competitiveness of land use of agricultural 

enterprises is a comprehensive and holistic approach to achieving sustainable development goals, in 

particular achieving land degradation neutrality. This holistic approach allows us to develop and 

implement a systemic financial decision concerning the financial regulation and to determine 

strategic priorities for providing financial resources for the formation of sustainable competitiveness 

of land use of agricultural enterprises. 

1.2. Methodological approaches to study of financial support for the formation of sustainable 

competitiveness of agricultural enterprises based on sustainable soil management. This section has 

(і) highlighted the methodology of economic investigation of financial support for the formation of 

sustainable competitiveness of land use of agricultural enterprises, (іі) demonstrated the strategic role 

of Ukrainian chernozems as a factor in global food security and competitiveness of agriculture, and 

(iii) presented the unorthodox (heterodoxy) paradigm of the formation of sustainable competitiveness 

of agricultural enterprises based on sustainable soil management. The essence of interdisciplinarity in 

the formation context of the modern research paradigm in agricultural finance is ascertained. 

The conceptual idea of the study is that in modern realities, the formation of sustainable 

competitiveness of agricultural enterprises is possible through the implementation of sustainable 

soil management. Of course, all this can be done only with adequate financial support and the 

establishment of appropriate institutional mechanisms and among. The proposed paradigm reflects 

our strategic vision (optimal option) of the formation of competitiveness. Unfortunately, in practice 

in Ukraine, the traditional paradigm of competitiveness formation «in exchange for soil fertility» 

dominates. This leads to soil degradation and related financial losses. 

The methodological concept of paradigm includes: (i) basic methodological approaches to the 

study of financial support of sustainable soil management in the formation of competitiveness of 

agricultural enterprise: systemic, situational, interdisciplinary, synergistic; (ii) specific (special) 

methodological approaches of sustainable soil management in agriculture: process, systemic, 

situational, ecosystem, spatially-differentiated, adaptive. Theoretical concept includes such basic 

components: (i) scientific provisions and theories: agrarian economics, agrarian finance, 

environmental economics, environmental management, socioeconomics, economics of land 

degradation; (ii) economic laws: the law of diminishing returns, the law of concentration of 

production, the law of synergy; (iii) conceptions: sustainable development of agriculture, 
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multifunctional of agriculture, multifunctional land use; (iv) conceptual-categorical apparatus: 

sustainable finance, sustainable competitiveness of agricultural enterprises, sustainable land use, 

sustainable soil management, sustainable intensification, etc. Project-and-technological concept 

includes: (i) innovative technologies and practices of sustainable soil management; (ii) sustainable 

intensification of agricultural land use; (iii) transfer of innovations and investment attractiveness of 

agricultural land use; (iv) innovation-and-investment projects for sustainable soil management. 

The definition of the concept of «financial support for the formation of sustainable 

competitiveness of land use of agricultural enterprises» is proposed from the position of the 

following methodological approaches: (і) systemic (is a system of financial relations for the search, 

attracting, placing and using financial resources at each stage of the formation of this 

competitiveness and selecting appropriate sources and forms for their financing in order to most 

fully meet the financial needs of these enterprises resources); (іі) situational (is a dynamic 

combination of various forms, methods and tools for attracting financial resources for the 

sustainable development of business entities under the constantly changing influence of external 

and internal factors of the financial and institutional environment); (ііі) interdisciplinary (is a set of 

measures providing for the application of mechanisms, methods, means, tools and techniques of 

financial, investment, innovative, project management aimed at mobilizing and increasing the flow 

of financial resources and investing in sustainable (smart) use of land to achieve sustainable 

development goals and increase sustainable competitiveness); and (iv) synergistic (is a complex, 

non-linear, dynamic functional system for the formation and use of financial resources, taking into 

account the set of sustainable development goals to achieve a synergistic effect). 

Methodological analysis and synthesis of studies allowed us to consider the program-targeted 

approach as an effective mechanism for financing of state (national) targeted soil protection 

programs under limited opportunities of Ukrainian budget. 

1.3. Conception of sustainable soil management in Ukrainian agriculture as a prerequisite for 

program-targeted financing. Structural-and-functional analysis and synthesis allowed us to develop, 

for the first time, a conceptual framework for sustainable soil management in agricultural 

enterprises, taking into account the proposed unorthodox paradigm, which consists of the following 

blocks: goal block, subject-object block, conceptual block, functional-and-supporting, 

organizational-and-technological block, evaluative-and-result block.  

This section addresses the author’s holistic conception of the sustainable soil management in 

Ukrainian agriculture as a prerequisite for program-targeted financing. The mission of this 

conception is as follows: the determining and phased implementation of a set of strategic directions, 

mechanisms and measures to achieve land degradation neutrality, and increasing soil ecosystem 

services, by creating an institutional environment for sustainable soil management using economic, 

legal, financial and other tools, will contribute to the formation of sustainable competitiveness of 

agricultural enterprises. The main directions (measures) of achievement of strategic objectives of 

this conception are as follows: improving of institutional, information, consulting, technological, 

scientific, staffing and financial support. Financing of sustainable soil management measures is 

proposed to implement by the state and local budgets; innovation-and-investment funds, including 

international; funds for environmental protection at all levels; agribusiness; favorable short- and 

long-term loans; sector budget support of the European Union and international technical 

assistance; leasing and other sources provided by law. It is possible to use of several sources 

simultaneous. In view of the limited financial resources in the state in determining the amount of 

funds for the implementation of soil protective measures and their distribution it should be guided 

by criteria of obtaining maximum environmental effects. 

1.4. International financial benchmarking of sustainable competitiveness of agriculture in the 

context of European integration of Ukraine. The concept of the «Global Sustainable 

Competitiveness Index of agriculture» (GSCI) was introduced into scientific circulation. As a result 

of evaluation and classification of 30 European countries according to the GSCI, it was found that 

nine countries (ascending: Belarus, Ukraine, Lithuania, Bulgaria, Romania, Latvia, Estonia, Poland 

and Serbia) are characterized by a very low level (absolute outsiders); seven countries (Greece, 
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Hungary, Ireland, Portugal, Croatia, Czech Republic and Slovenia) – by low level (outsiders); six 

countries (Luxembourg, United Kingdom, Spain, Germany, Denmark and France) – by 

average/medium level (middle peasants); and eight countries (Cyprus, Austria, Slovakia, Belgium, 

Finland, Sweden, Italy and Netherlands) – by high level of sustainable competitiveness (leaders). 

Significant differentiation of countries in terms of the GSCI of agriculture (the difference between 

the absolute leader and the outsider was 4.95 times) is associated with various factors, in particular 

with financial support of agricultural production. For example, the research reveals a high direct 

correlation relationship (r = 0.784) between the operating costs per 1 ha and the yield of wheat 

grain in the EU countries. So, a significant increase in sustainable competitiveness of Ukrainian 

agriculture requires improved financial support for agricultural production to the EU level, taking 

into account national and regional characteristics. 

The mission of financial support for the formation of sustainable competitiveness of 

agricultural enterprises in Ukraine in the context of European integration can be defined as 

improving the competitiveness of land resources usage to bring the key parameters of land use 

efficiency to the modern level in the advanced EU countries through sustainable intensification of 

land use on the innovation basis, provided at least, reproduction of potential soil fertility. The 

potential of the soil for sustainable intensification of agriculture in the regions and zones of Ukraine 

is estimated, for the first time. The conceptual basis of financial support for sustainable 

intensification is the sequential increase in the amount of operating (production) expenses per unit 

of land area and the optimization of their composition and structure. The results of the analysis of 

dynamics of the size of operating (production) expenses (in US dollar terms) of the plant growing 

industry in general, as well as in major crops, in the context of individual elements per 1 ha of land 

in agricultural enterprises of Ukraine indicate a general upward trend. Obviously, this trend, as well 

as the trend with a relatively high growth rate of productivity of the analyzed crops, will continue in 

the future. Comparing the average yield of main crops in Ukraine with other developed countries 

we have much lower rates, but domestic advanced enterprise reached its level not inferior to the 

leading countries of the world. All this testifies to the real possibility of achieving the strategic 

objectives of formation sustainable competitiveness of agricultural enterprises (an average of almost 

a twofold increase in productivity by 2030, while at the same time at least simple reproduction of 

potential soil fertility), but we must make much more effort and financial resources. The obtained 

results can be used to make managerial decisions on financing of sustainable intensification of 

agriculture at the national and regional level. However, at the farm level, more research is needed. 

 

Chapter 2. Methodological basis of financial support for the formation of sustainable 

competitiveness of land use of agricultural enterprises 

2.1. Methodological concept of financial regulation of the formation of sustainable 

competitiveness of land use of agricultural enterprises. According to the developed holistic 

methodological concept of financial regulation of the formation of sustainable competitiveness of 

land use of agricultural enterprises (Fig. 3), the complex solution of the problem is possible by 

program-target method, which, in particular, involves: (i) improvement of the financial policy of the 

state by improving the systems of state support of agrarian sector, credit support and development 

of insurance, taxation of agricultural enterprises; (ii) the development, adoption and implementation 

of the National Program of Soil Protection of Ukraine and its adequate financial support. 

The strategic direction of the formation and development of long-term lending should be 

considered a loan secured by land plots and/or the lease rights on them, in particular through the 

creation of the State Land (Mortgage) Bank. For the first time, we proposed to expand the list of 

functions and activities of the State Land (Mortgage) Bank and/or its structural and regional offices, 

in particular in the context of the green banking, carbon crediting in the agriculture, creating equal 

competitive conditions and setting fair prices for agricultural land at the start of the market, as well 

as organization and functioning the State Financial Fund for land degradation neutrality and soil 

fertility reproduction. 

One of the innovative components in the system of financial support may be (i) payments for 
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soil ecosystem services and/or (ii) compensation of financial losses from the damage due to 

reduction in the value of these services. 

 
Fig. 3. Methodological framework for financial regulation of the formation of sustainable 

competitiveness of land use of agricultural enterprises in Ukraine 

 Note.                  direct connection (relationship);   feedback. 
Source: built by the author. 

In the context of climate change in the direction of warming, it could be helpful to make the 

following arrangements: (i) preferential interest rates for eco-loans for projects involving the 

reduction of greenhouse gas emissions; (ii) differentiation of interest rates for eco-loans on the 

principle: the greater will be the amount of CO2-eq. reduction (and/or carbon sequestration in soil), 

the smaller will be the rate for the client; (iii) purchase and/or creation of sustained demand for 

carbon credits for support climate smart agriculture in Ukraine 

The financial platform of the holistic conception of sustainable soil management in Ukrainian 

agriculture should be an eco-socio-economical approach that would consolidate key aspects of 

sustainable development, sustainable finance with concepts of agricultural industry poly- 

functionality. According to this approach: firstly, usage of soils to meet the present- day needs 

should not jeopardize oncoming prospectives for our future generations to meet their own natural 

needs; secondly, natural potential capacities of soil should be considered in terms of their ability to 

withstand anthropogenic stresses thereon, while ensuring recovery of this potential, along with 

normal ecosystem functioning; thirdly, ecologically safe and effective use of soil resources has to 

ensure ecological balance upkeep, preserving agricultural landscapes and creating the conditions for 

decent life and well- being of rural population. Implementing this approach involves a merge- 

together of environmental, societal and economical components of agricultural sphere development 
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for the benefit of people, businesses, government and society. Main components of the financial-

economic mechanism of sustainable soil management in agriculture include: financial incentives 

and sanctions; the price submechanism; the financies-and-credit submechanism; the taxation 

submechanism; the insurance submechanism and the submechanism of investment support. 

2.2. Methodology for assessing sustainable competitiveness of land use of agricultural 

enterprises. The comprehensive methodology for assessing sustainable competitiveness of land use 

of agricultural enterprises was proposed. The methodological framework for assessing include: 

methodological provisions; general and special principles for evaluating the sustainable 

competitiveness; criteria and multi-level hierarchical system of indicators for assessing. 

Competitive advantages arise when an enterprise achieves better than average performance in an 

industry or market segment that exceeds its competitors. Competitiveness subindex indicates 

availability (if its value exceeds one) or absence (if its value is less than one) competitive 

advantages, as well as the degree of their manifestation in comparison with the corresponding 

indicators of competitors and/or industry average data. The criteria follow from special principles 

and accordingly provide for maximization of technological, financial, marketing, environmental, 

social competitiveness. General criteria are specified through developed subcriteria, which, in turn, 

are reflected in subindexes.  

The obtained results with use the developed methodology for assessing the sustainable 

competitiveness of land use of agricultural enterprises are comparable in space and time, negate the 

action of inflation, deflationary, price and time factors, make it possible to assess the level of 

sustainable competitiveness of land use and resource potential in general. They can be used in the 

development and implementation of strategic goals of the state agrarian, environmental, social 

and/or financial policies – ensuring the sustainable development of agricultural production, rural 

development, optimization and greening of agricultural land use. The economic significance 

consists in the fact that the proposed system of indicators is an analytical tool for (і) analyzing a set 

of interrelated economic, environmental and social processes and phenomena that characterize the 

sustainable competitiveness of land use of agricultural enterprises; (іі) evaluation of the achieved 

level of sustainable competitiveness and its forecasting in the future; (іii) identifying reserves to 

improve sustainable competitiveness; (іv) formation a strategy of the implementing of effective 

financial policies (in terms of governmental financial support). This system of financial and non-

financial indicators should not be considered as the final system, as they can be supplemented by 

others or reduced, taking into account the research objectives, situational features, the specific 

functioning of individual enterprises, and the available information support. 

2.3. Methodology for monetary estimation of losses due to soil degradation at agricultural 

enterprises. In order to financial regulation (in particular: monetization of soil ecosystem services 

and damage from their loss, development of carbon crediting and insurance for soil fertility), we 

developed a methodology for monetary estimation of losses due to soil degradation. This section 

considers (i) the general comprehensive methodology for monetary estimation of losses due to soil 

degradation at agricultural enterprises and (ii) the specific methodological approach for monetary 

estimation of losses from the soils’ contamination. The methodological approaches applied in this 

research (Fig. 4) consist of three mutually complementary methods (cost, income and rent), which 

tackle two different aspects of the study described in the conceptual framework. Other methods 

(including econometric modeling) are also used for the assessment and analysis of soil degradation. 

The total monetary value of ecosystem services of soil is determined in two options: with and 

without consideration of the ecosystem component. To determine the monetary value of the 

ecosystem component, the coefficient of emergence should be calculated. At the stage of 

calculations (2018) the discount rate of the National Bank of Ukraine was 17 %; the average 

weighted interest rate on domestic sovereign bonds – 18 % per annum; the average interest rate on 

long-term deposits of non-financial corporations in foreign currency – 12.7 % per annum. 

Therefore, for the calculations we used the discount rate at 15.9 %, calculated as the arithmetic 

average of these indicators. Thus, the methodological and conceptual frameworks create the 

platform for monetary assessing the damage caused by soil degradation at agricultural enterprises in 
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Ukraine. The hypothesis inherent in the methodology is that measures to combat soil degradation 

are more likely to be adopted if the actors known financial losses from inaction and the 

effectiveness of taking these measures. 

 
 

Fig. 4. Methodological framework for monetary assessing the damage caused by soil 

degradation at agricultural enterprises in Ukraine 
Source: built by the author according to the analysis and synthesis of the literature. 

A methodical approach (proposed to evaluation of internal losses from soils’ pollution) is 

based on an assumption that a basic criterion of this loss is the loss of potential profit. Such the 

complex science & methodical approach to determination of loss on micro-economical level can 

help one completely identify losses of agricultural production, caused by contamination of soils and 

strengthening one’s attention hereto, possibly, alongside upgrade of pollution- mongers’ liabilities 

for quality of soils and products obtained hereof. 

2.4. Methodology for evaluation of investment attractiveness of agricultural land use. The 

concept of «investment attractiveness of agricultural land use» is proposed to understand as the 

latent hierarchical property of economic objects, which in integrated form reflects the relative (in 

comparison with others) financial-economic feasibility (from the point of view of the capital owners 

and other stakeholders) of land investments for the production of crop products. Based on this, we 

have proposed a comprehensive methodology for evaluating of investment attractiveness of 

agricultural land use (Fig. 5). In contrast to the known approaches, we applied the extended model 

of PESTEL analysis, one feature of which is the quantitative-qualitative approach to assessment of 

these factors using the method of the expert express-evaluations. In our study, experts on average 

had a high level of professional competency (0.71). At the same time, 16.6 % of experts had a very 

high level and 83.4 % – a high level of professional competence. 

To interpret the results of the assessment of the investment attractiveness of agricultural land 

use on the basis of the Harrington’s desirability function, five levels of investment attractiveness are 

identified. 

2.5. Methodology for evaluating of the efficiency of financing of improvement soil quality and 

land reclamation projects – for sustainable competitiveness. The scientific-and-methodological 

bases for determination of economic efficiency of financing of land reclamation investment-

innovation projects are generalized (Fig. 6). Assessment of the economic efficiency of financing of 

land reclamation projects is based, in particular, on the following conceptual provisions: 

comparison of options «with a project» and «without a project», taking into account the life cycle of 

the project, comprehensive assessment of economic and environmental results, including effects on 

soils and water resources. 
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Fig. 5. Methodological framework for evaluating of the investment attractiveness of 

agricultural land use  
Source: built by the author according to the analysis and synthesis of the literature. 

 

Chapter 3. Financial problems of the formation of sustainable competitiveness of land use of 

agricultural enterprises 

3.1. Current state and problems of formation of sustainable competitiveness of land use of 

agricultural enterprises in conditions of scarcity of financial resources. Agricultural enterprises of 

Ukraine (especially small and medium) over the past few years have been working under conditions 

of a constant shortage of financial resources. This section sheds some light on the following 

questions: were the agricultural enterprises competitive under the conditions of scarcity of financial 

resources? How has the scarcity of financial resources affected on the formation of sustainable 

competitiveness at different levels of management? In what sphere of sustainable development 

(economic, environmental and social), enterprises are investing more money under conditions of 

deficit of financial resources? So, it is tested the methodical approach to rating evaluation of the 

sustainable competitiveness of land use of agricultural enterprises in regions. Based on the obtained 

rating assessments it was carried out segmentation of regions, where conventionally four types were 

allocated: very low, low, medium and high level of competitiveness. The rating estimation of 

competitiveness of land use may have practical value during the rating management of financial-

economic systems at different levels, because it can be applied at all stages of the management 

process, being both instrument for analysis and strategic financial planning. The results of cluster 

analysis can be applied to the cluster organization of competitive production, its financial provision, 
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substantiation of zonal and regional specialization and its concentration. One of the instruments for 

financial support of clusters can be the implementation of joint investment projects by enterprises 

from these clusters at the expense (partly) of the State Regional Development Fund or other sources 

of financing. 

 
Fig. 6. Methodological framework for evaluating of the efficiency of financing of improvement 

soil quality and land reclamation projects 
Source: built by the author according to the analysis and synthesis of the literature. 

The significant differentiation (Table 1) may indicate that there are reserves for improving the 

competitiveness of enterprises. The results of the grouping of agricultural enterprises of Ukraine by 

the integrated Sustainable Competitiveness Index (SCI) showed that in the group of leading 

enterprises its average value was 2.272, so their indicators were 2.3 times better than the average, 

and in the group of outsiders – 56.0 % worse. This is primarily due to the financial competitiveness 

that has the greatest scope for variation.  

Table 1 

Distribution of agricultural enterprises of Ukraine by the level of sustainable competitiveness 

of land uses, 2016 

Competitiveness 

indexes 

Very low  

(to 0.500) 

Low  

(0.501–1.000) 

Medium  

(1.001–1.500) 

High  

(1.501–2.000) 

Very high  

(over 2.000) 

number % number % number % number % number % 

ITC 627 11.2 3171 56.7 1495 26.7 254 4.5 50 0.9 

IFC 1032 18.4 2472 44.2 1318 23.6 471 8.4 304 5.4 

IMC 741 13.2 2857 51.1 1620 28.9 316 5.7 63 1.1 

IEcolC 290 5.2 3820 68.2 1338 23.9 123 2.2 26 0.5 

ISC 1258 22.5 2356 42.1 1243 22.2 468 8.3 272 4.9 

SCI 231 4.1 3541 63.3 1613 28.8 192 3.4 20 0.4 

Note. ITC – technological competitiveness index; IFC – financial competitiveness index; IMC – 

marketing competitiveness index; IEcolC – ecological competitiveness index; ISC – social competitiveness 

index. 

Source: author’s calculations based on the data of the form No. 50-s.g. 
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Similar studies conducted on the example of winter wheat, maize and sunflower showed that 

the average indicators of the TOP-100 leaders of the national market, which achieved significant 

competitive advantages not only in the commodity market but also in the land rent markets through 

rational land use and cost leadership, can serve as a (і) strategic benchmark for increasing 

competitiveness, and (іі) exemplars in the modeling and/or forecasting of the competitiveness of 

agricultural enterprises. For example, the TOP-100 enterprises performed on the winter wheat grain 

market 78.0 % better than average. These agricultural enterprises can successfully win the 

competition not only on the national but also on the European agrarian market. 

The results of assessing the sustainable competitiveness of land uses of agricultural 

enterprises can be used at the micro-level by managers in decision-making and at macro- and meso-

level by specialists of state and regional government bodies during making decisions on the 

distribution and provision of state financial support. One of the criteria for awarding such support 

may be a prerequisite for achieving environmental and social competitiveness, and other options for 

formulating requirements and criteria. 

3.2. Zonal features of formation and reserves of increasing the sustainable competitiveness of 

land use of agricultural enterprises. The section presents empirical evidence on the zonal features 

of the formation (Fig. 7), and reserves of increasing the sustainable competitiveness of land use of 

agricultural enterprises in Ukraine. From a financial point of view, these reserves can be combined 

into two groups: (i) reserves, the practical implementation of which does not require the attraction 

of additional financial resources, but requires a more rational use of them; (ii) reserves, the practical 

implementation of which requires the attraction of additional financial resources. 

            
winter wheat       maize 

 

            
                       sunflower               in total 

Fig. 7. Graphic-analytical models of sustainable competitiveness of agricultural enterprises in 

the context of soil-and-climatic zones of Ukraine, 2016 
Source: built by the author based on own calculations. 

As a result of discriminant analysis (Table 2) it was developed, for the first time, a mathematical 
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model of classification of enterprises for each group, depending on the level of competitiveness: 

Group І: y = –9.614 + 7.624x1 + 0.291x4 + 3.616x11 + 12.025x15 + 1.124x18 

Group ІІ: y = –13.376 + 12.820x1 + 2.312x4 + 5.685x11 + 13.273x15 + 2.853x18 

Group ІІІ: y = –29.723 + 19.982x1 + 4.934x4 + 8.167x11 + 15.170x15 + 5.428x18 

Group ІV: y = –57.863 + 26.878x1 + 8.894x4 + 10.417x11 + 17.856x15 + 8.820x18 

Group V: y = –122.768 + 26.147x1 + 13.023x4 + 21.380x11 + 20.886x15 + 15.876x18 

Approbation of the obtained model of discriminant analysis on the example of the actual 

empirical data of the defined business entities in the different soil-climatic zones secured estimates 

of the forecast credibility. The use of the discriminant model secures performing a real (actual) 

assessment of the sustainable competitiveness on the base of the chosen subindexes and/or making 

forecast of the potential SCI level. The discriminant model can be also used for an operative 

assessment of the SCI values of those agricultural enterprises, which are not included in the studied 

groups, as well as for determination of the expected level of competitiveness, e.g. for a new-

established entity of agricultural business and/or during business-planning. 

Table 2 

Results of discriminant analysis by the value of SCI of agricultural enterprises of Ukraine, 2016 

Indicators 
Wilks 

Lambda 

Partial 

Lambda 

F-remove 

(4.558) 

p-

level 
Toler 

1-Toler 

(R-Sqr) 

Competitiveness subindex by the 

conditional yield (х1)  
0.320 0.732 510.966 0.000 0.918 0.082 

Competitiveness subindex by the gross 

value added per 1 ha (х4) 
0.264 0.885 181.243 0.000 0.773 0.227 

Competitiveness subindex by the relative 

share of the market (х11) 
0.254 0.921 119.750 0.000 0.670 0.330 

Competitiveness subindex by the 

coefficient of compliance with the structure 

of sown areas (х15) 

0.240 0.974 36.922 0.000 0.932 0.068 

Competitiveness subindex by the labor 

costs with tax-deductions per 1 ha (х18) 
0.329 0.711 566.368 0.000 0.891 0.109 

Note. Variables in the model: 5; grouping: SCI (5 groups); Wilks Lambda: 0.023397; approximate F 

(20.185) = 508.73 p < 0.0000.  

Source: author’s calculations based on the data of the form No. 50-s.g. 

The results of econometric modeling confirmed the hypothesis that there is a relationship 

between the subindexes value and the SCI level of agricultural enterprises, whereas the largest 

positive impact on the SCI is made by the subindex of competitiveness by the yield (Table 3).  

Table 3 

Parameters of the econometric model of dependence of the SCI of agricultural enterprises  

of Ukraine from the main subindexes, 2016 (n = 5597) 
Statistical characteristics Indicators and their meaning 

Multiple linear regression 

model 
y = 0.199 + 0.338x1 + 0.143x4 + 0.136x11 + 0.079x15 + 0.131x18 

Coefficient of multiple 

correlation (R) 
R = 0.964 (very high correlation) 

Coefficient of multiple 

determination (R2) 
R2 = 0.930 (statistically significant, because significance F < 0.05) 

Elasticity coefficients (E) E1 = 0.319; E4 = 0.141; E11 = 0.138; E15 = 0.059; E18 = 0.124 

Share of the factor in total 

variation (С), % 
С1 = 32.5; С4 = 22.3; С11 = 16.3; С15 = 0.2; С18 = 21.8 

Durbin-Watson test (DW)* 
DWfact = 1.913; di = 1.892, du = 1.900 – by 1 % level of significance; 

DWfact > du 

Fisher’s F-criterion Ffact = 14843; Ftabl = 2.21 – by 95 % level of probability; Ffact > Ftabl 

Student’s t-criterion tfact = 1029.7; ttabl = 1.96 – by 95 % level of probability; tfact > ttabl 

Note. * The critical value of DW is taken for 2000 observations. 

Source: author’s calculations based on the data of the form No. 50-s.g. 
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The strategic direction of improving the competitiveness of agricultural enterprises involves 

gradually increasing the internal reserves through rising of the average indexes of the outsiders (i.e. 

non-competitive enterprises) approaching the leaders, and the leaders – moving towards the TOP-100 

of the best (Table 4). The degree of reach and opportunity of employment of the mentioned reserves is 

argued by the fact that 53.9 %, i.e. 3019 agricultural enterprises, can achieve a higher level of 

sustainable competitiveness under the available competitive potential without attraction of extra 

financial resources due to improving the level of management and/or rational use of their resources. 

The practical implementation of reserves in other enterprises requires additional financial resources. 

Table 4 

Forecast of increasing of the sustainable competitiveness of agricultural enterprises of 

Ukraine due to the use of internal reserves in the medium-term prospect (until 2025)  

Vari-

ables 

Average values of variables by 

groups of enterprises, coeff. 

Difference of average 

values between: 
Regre-

ssors, 

coef. 

Reserve of growth (or 

competitive 

advantage), coef. 

outsiders leaders 
TOP-100 

leaders 

leaders and 

outsiders 

TOP-100 

and leaders 

outsiders 

to leaders 

leaders to 

TOP-100 

x1 0.749 1.303 1.859 0.554 0.556 0.338 0.187 0.188 

x4 0.678 1.403 2.279 0.725 0.876 0.143 0.104 0.125 

x11 0.748 1.314 1.979 0.566 0.665 0.136 0.077 0.090 

x15 0.522 0.539 0.560 0.017 0.021 0.079 0.001 0.002 

x18 0.637 1.453 2.154 0.816 0.701 0.131 0.107 0.092 

y 0.749 1.241 1.876 0.492 0.635 - 0.476 0.497 

Source: author’s calculations based on the econometric model (Table 3). 

Similar studies conducted on the example of winter wheat, maize and sunflower. It is 

determined (on the example of 15 agricultural enterprises in Chuhuiiv district of Kharkiv region) 

the management was relatively efficient only at 40 % of the enterprises in the studied district, while 

the others possessed reserves to increase the SCI due to improved management and/or better use of 

the available resources without attraction of additional ones. The similar situation is particular for 

all agricultural enterprises of Ukraine, arguing a real chance to reach the expected indexes in the 

future (until 2025), in particular by pulling up the worse enterprises to better ones. 

3.3. Trends and opportunities of financial support for the formation of sustainable 

competitiveness of land use of agricultural enterprises. The current state of own sources of financial 

support for the formation of sustainable competitiveness of land use in many agricultural enterprises 

in Ukraine is generally unsatisfactory; therefore, there is a need for external financing the agrarian 

sector in the form, first of all, of lending, financial leasing and investing appears. The largest share 

in the structure of financial resources of enterprises is accounts receivables (88.1–98.1 %).  

Table 5 

Current state and dynamics of the composition and structure of sources of financial resources 

of agricultural enterprises of Ukraine  

Indicators 
Years 

2010 2011 2012 2013 2014 2015 2016 2017 2018 

Composition of sources of financial resources, bln UAH 

Total sources of financial resources 156.4 199.0 257.3 241.3 329.9 572.9 611.8 693.1 760.3 

Including: cash revenue from sales 99.9 127.0 162.6 161.1 213.9 362.3 403.7 454.4 525.1 

   short-term banking credits 8.2 12.2 15.7 22.3 27.6 27.9 29.1 46.9 54.9 

   current accounts payable 43.8 55.5 72.6 50.6 72.1 137.0 172.1 186.8 176.1 

   budgetary funds (state support) 4.6 4.3 6.5 7.3 16.2 45.8 7.0 5.0 4.3 

Structure of sources of financial resources, % 

Cash revenue from sales 63.9 63.8 63.2 66.8 64.8 63.2 66.0 65.6 69.1 

Short-term banking credits 5.2 6.1 6.1 9.3 8.4 4.9 4.7 6.8 7.2 

Current accounts payable 28.0 27.9 28.2 21.0 21.9 23.9 28.1 27.0 23.2 

Budgetary funds (state support) 2.9 2.2 2.5 3.0 4.9 8.0 1.1 0.7 0.6 

Source: formed and calculated by the author according to the data of the State Statistics Service of 

Ukraine and National Bank of Ukraine. 
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In the structure of sources of financial resources during 2010–2018 (Table 5), the leading 

positions were held by income (63.2–69.1 %), current accounts payable (21.0–28.1 %), and short-

term banking credits (4.7–9.3 %). So, in addition to income, an important role in the formation of 

sources of financial resources was played by accounts payable. The sum of accounts receivables in 

2010 was 13.9 % higher than the current accounts payable; and in 2018, accounts receivable were 

85.1 % higher than the current accounts payable of agricultural enterprises. This may threaten 

financial stability and competitiveness of the enterprises and requires the attraction of additional 

sources of financing. The dynamics of the nominal amount of own sources of financial resources 

was characterized mainly by positive trends, but their real volume (taking into account the 

inflationary-devaluation processes), if increased, was much slower (Table 6). 

Table 6 

Current state and dynamics of formation of own sources of financial support for agricultural 

enterprises in Ukraine (in US dollar terms) 

Indicators 
Year 

2010 2011 2012 2013 2014 2015 2016 2017 2018 

Financial results before taxation, 

mln USD 2181.4 3180.1 3359.6 1878.9 1807.9 4668.0 3527.3 2579.2 2469.5 

Enterprises which got profit 

before taxation  

percentage to total number 69.8 83.4 78.5 80.3 84.8 89.0 88.4 86.8 86.7 

financial result, mln USD 2790.0 3797.4 4214.0 3285.6 4351.9 5840.2 4023.0 3345.3 3434.6 

Enterprises which got loss before 

taxation 

percentage to total number 30.2 16.6 21.5 19.7 15.2 11.0 11.6 13.2 13.3 

financial result, mln USD 608.6 617.3 854.4 1406.7 2544.0 1172.2 495.8 766.2 965.1 

Net profit (loss), mln USD 2173.0 3170.3 3345.2 1868.0 1801.0 4664.2 3515.3 2566.8 2458.8 

Enterprises which got net profit 

percentage to total number 69.6 83.5 78.6 80.3 84.7 88.9 88.4 86.7 86.7 

financial result, mln USD 2782.7 3787.0 4201.5 3277.4 4345.5 5836.4 4011.6 3333.7 3424.1 

Enterprises which got dead loss  

percentage to total number 30.4 16.5 21.4 19.7 15.3 11.1 11.6 13.3 13.3 

financial result, mln USD 609.7 616.7 856.3 1409.4 2544.5 1172.2 496.3 766.9 965.3 

Source: author’s calculations based on the data of State Statistics Service of Ukraine using the official 

exchange rate of Ukrainian Hryvnia to USD set on by the National Bank of Ukraine (NBU). 

Table 7 

Current state and dynamics of volumes of bank crediting of agricultural enterprises in Ukraine 

Indicators 
Years 

2010 2011 2012 2013 2014 2015 2016 2017 2018 

Number of agricultural enterprises that 

attracted credits 2238 2668 2603 3142 2267 2567 2801 3011 N/d 

Volume of attracted credits, bln UAH 26.5 34.1 36.5 43.5 55.3 48.4 55.4 59.7 67.7 

   including: to 1 year 8.6 13.3 16.5 23.8 25.0 22.1 24.5 18.0 24.6 

   from 1 to 5 years 14.7 17.2 16.1 15.5 25.3 20.4 19.8 23.0 30.2 

   over 5 years 3.2 3.6 3.9 4.2 5.1 6.0 11.1 18.7 12.9 

Average volume of attracted credits per 

one agricultural enterprise, mln UAH 11,9 12,8 14,0 13,9 24,4 18,9 19.8 19.8 N/d 

Discount rate of the NBU, % 9.5 7.8 7.8 7.0 9.5 30.0 16.5 12.5 17.0 

Weighted average rate, % 25.0 19.0 16.3 14.3 17.9 20.2 22.0 16.3 17.7 

Volume of attracted soft credits, bln UAH 1.4 4.1 1.3 1.1 1.4 5.7 6.8 6.6 9.2 

Number of agricultural enterprises that 

attracted soft credits 59 301 N/d N/d N/d 347 448 509 719 

Note. N/d – no data. 

Source: formed and calculated by the author according to the data of the NBU and Ministry of 

Agrarian Policy and Food of Ukraine. 
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During 2010–2018 agricultural enterprises of Ukraine used mainly medium- and short-term 

loans (their share varied in the range: 35.7–55.4 % and 30.2–54.7 % respectively). The absence of 

cheap long-term external financing is one of the factors that hamper the formation of sustainable 

competitiveness of land use of agricultural enterprises. The volume of soft loans remains very small 

(only 13.6 % of the total in 2018). Even smaller is the number of enterprises that received soft loans 

(Table 7). Unlike domestic investments, the volume of foreign capital investments in agrarian sector 

did not have a clear trend, and in 2018 their amount (578.6 mln USD) was 13.5 % less than in 2010 

(Table 8). Agricultural enterprises did not actually make capital investments in the protection of 

land and reproduction of soil fertility. The state also withdrew from this issue. This leads to soil 

degradation, the solution of which requires justification of strategic priorities of financial support 

for the formation of sustainable competitiveness of land use. 

Table 8 

Current state and dynamics of the capital investments and direct foreign investments  

(equity capital) in agrarian sector in Ukraine 

Indicators 
Years 

2010 2011 2012 2013 2014 2015 2016 2017 2018 

Total investment in Ukrainian 

economy, bln UAH 180.6 241.3 273.3 249.9 219.4 273.1 359.2 448.5 578.7 

including: agrarian sector 10.8 16.1 18.6 18.2 18.4 29.3 49.7 63.4 65.1 

% to total investment 6.0 6.7 6.8 7.3 8.4 10.7 13.9 14.1 11.2 

Direct foreign investments in 

Ukrainian economy, bln USD 39.8 45.4 48.2 51.7 53.7 38.4 32.1 31.2 31.6 

including: agrarian sector, mln USD 669.2 719.5 725.3 717.8 776.9 617.0 502.2 586.2 578.6 

% to total investment 1.68 1.59 1.50 1.39 1.45 1.61 1.56 1.88 1.83 

Total capital investment and current 

costs for environmental protection, bln 

UAH 

13.1 18.5 20.5 20.4 21.9 24.6 32.5 31.5 34.4 

including: agrarian sector, mln UAH 96.1 147.1 200.1 544.2 172.1 192.4 118.4 125.3 76.0 

% to total investment 0.73 0.80 0.98 2.67 0.78 0.78 0.36 0.40 0.22 

Source: formed and calculated by the author according to the data of the State Statistics Service of Ukraine. 

3.4. Monetary estimation of losses due to soil degradation at agricultural enterprises. The 

study showed that the average annual damage from the loss of soil ecosystem services in Ukraine 

over the past 50 years amounted to 145 USD/ha, including over the past 25 years – 49 USD/ha, 

which is 25.6 and 8.7 % of the income from the sale of crop production, respectively (Table 9). 

Table 9 

Monetary assessment of damage from the reduction in the value of ecosystem services of the 

arable soil layer (30 cm) of agricultural land of enterprises in the context of soil-and-climatic 

zones according to the results of various stage of agrochemical pasportisation, USD/ha 

Regions and soil-

and-climatic zones  

Average annual damage from the loss of ecosystem services: In % to income from 

the sale of crop 

production provisioning regulating total 

for 50 

years 

for 25 

years 

for 50 

years 

for 25 

years 

for 50 

years 

for 25 

years 

for 50 

years 

for 25 

years 

Ukraine -95 -24 -50 -25 -145 -49 25.6 8.7 

Steppe -95 -28 -53 -31 -148 -59 29.7 11.8 

Forest-steppe -123 -23 -62 -45 -185 -68 29.7 10.9 

Polissya (Forest) 0 0 0 -29 0 -29 0.0 5.0 

Source: author’s calculations based on data of the State Institution «Soils Protection Institute of 

Ukraine» and data of the form No. 50-s.g. 

Calculations show that the amount of damage from a decrease in the normative monetary 

valuation of land per 1 ha of degraded area varies in a wide range (120–504 USD) with an average 

value in Ukraine at the level of 280 USD (Table 10). This, in turn, led to budget losses due to the 

shortfall in land tax (988.2 mln UAH) and single tax (1214.0 mln UAH). In the complete absence of 
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degradation processes, the market (expert) monetary valuation of agricultural land in Ukraine on 

average could be higher by 415 USD/ha of total area.  

Table 10 

Monetary assessment of damage from the reduction in the value of agricultural lands due to 

land degradation in the regions of Ukraine and in the context of soil-and-climatic zones 

Regions and soil-

and-climatic zones 

Damage from a decrease in the normative 

monetary valuation of agricultural land 

due to degradation: 

Damage from a decrease in the market 

(expert) monetary value of agricultural 

land due to degradation: 
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Crimea -504 -280 -510.4 N/d N/d N/d 

Vinnytsia -169 -58 -115.9 -895 -305 -614.9 

Volyn -118 -41 -42.8 -178 -61 -64.2 

Dnipropetrovsk -308 -135 -339.6 -1243 -546 -1370.5 

Donetsk -379 -325 -665.4 -1242 -1067 -2181.6 

Zhytomyr -125 -7 -10.9 -1068 -62 -93.6 

Zakarpattia -264 -23 -10.4 -1485 -129 -58.3 

Zaporizhzhia -385 -208 -465.8 -1149 -619 -1388.6 

Ivano-Frankivsk -420 -89 -56.1 -1731 -367 -231.4 

Kyiv -185 -18 -29.3 -782 -74 -123.6 

Kirovohrad -272 -147 -298.5 -1583 -855 -1736.2 

Luhansk -212 -153 -291.2 -1191 -855 -1632.7 

Lviv -201 -83 -105.2 -609 -252 -317.7 

Mykolaiv  -345 -166 -332.5 -1911 -917 -1840.2 

Odesa -306 -143 -371.7 -1249 -584 -1514.5 

Poltava -142 -34 -72.9 -1067 -254 -550.0 

Rivne  -278 -96 -89.1 -1444 -500 -462.4 

Sumy -127 -23 -38.7 -942 -169 -286.3 

Ternopil -190 -44 -46.2 -479 -111 -116.2 

Kharkiv -156 -64 -155.0 -823 -339 -817.3 

Kherson -232 -81 -159.3 -656 -228 -449.9 

Khmelnytskyi -269 -108 -169.0 -1484 -595 -932.9 

Cherkasy -149 -34 -48.8 -834 -188 -272.4 

Chernivtsi -290 -77 -35.9 -717 -189 -88.7 

Chernihiv -120 -5 -9.7 -908 -35 -73.2 

Ukraine -280 -108 -4470.2 -1080 -415 -17217.5 

Steppe -337 -183 -3505.5 -1164 -633 -12114.3 

Forest-steppe -172 -47 -686.0 -955 -263 -3802.3 

Polissya (Forest) -180 -35 -278.7 -841 -165 -1300.9 

Note. N/d – no data. The area of degraded lands by regions is conventionally accepted in the volume 

of one of the most common types of degradation – soil erosion. 

Source: author’s calculations based on data of the State Institution «Soils Protection Institute of 

Ukraine» and data of the form No. 50-s.g. 

It is established that the amount of average annual economic-and-environmental damage due 

to soil degradation at agricultural enterprises in Ukraine is about 24 bln USD. The composition and 

structure of this damage consists of the following components: (i) financial losses (loss of income 

(revenue) from sales) due to harvest shortfall – 1315.0 mln USD (5.5 %); (ii) damage from the 

reduction in the value of soil ecosystem services – 970.2 mln USD (4.1 %); (iii) damage from the 

reduction in the normative monetary valuation of agricultural land – 4470.2 mln USD (18.6 %); 

(iv) damage from the reduction in the expert monetary value of agricultural land – 17217.5 mln 

USD (71.8 %). Only about 5.5 % of the total damage due to soil degradation is suffered by land 

users (agricultural enterprises), and the remaining share (94.5 %) is suffered by consumers of 
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ecosystem services, the state, and owners of land shares, outside agricultural enterprises. The results 

of the monetary assessment of aggregate loss, caused by soil degradation, create a platform for 

making managerial, financial and political decisions on sustainable soil management. 

3.5. Econometric modeling the impact of soil erosion on the financial results of agricultural 

enterprises. The obtained results confirm the hypothesis that the increase in the area of eroded 

arable land has a negative effect on the financial results (gross output of crop production and 

revenue from its sale). For example, in the Kharkiv region (Fig. 8) the increase in the share of 

eroded arable land in its total area by 1 percentage point caused a decrease in income (revenue) 

from the sale of crop production by 2.23 USD/hectare of arable land, while with an increase in 

expenses by 1 USD/hectare of arable land, the revenue increased by 0.96 USD/hectare of arable 

land. The obtained mathematical models are statistically significant (Table 11). 
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Fig. 8. Linear (a) and quadratic (b) models of the dependence of income (revenue) from sales 

of crop production per 1 hectare of arable land (Y, USD) from the share of eroded arable land 

(X1, %) and production costs in crop industry per 1 hectare of arable land (X2, USD) using the 

example of agricultural enterprises of districts of Kharkiv region, 2010–2016 
Source: built by the author on the basis of his own research according to the data of the form No. 50-

s.g. and data of the State Service of Ukraine for Geodesy, Cartography & Cadastre. 

The quadratic models indicate a nonlinear (polynomial) dependence of the volume of 

financial results from the financial support for production, which is the result of the economic law 

of diminishing returns, while the higher the level of erosion of arable land, the more necessary to 

invest money to obtain the same amount of products.  

Table 11 

Parameters of econometric models of dependence of the income (revenue) from sales of crop 

production per 1 hectare of arable land from the share of eroded arable land and production 

costs in crop industry per 1 hectare of arable land using the example of agricultural 

enterprises of districts of Kharkiv region, 2010–2016 

Statistical characteristics 
Indicators and their meanings (n = 189) 

Linear model Quadratic model 

Coefficient of multiple 

correlation (R) 
R = 0.716 (high correlation) R = 0.735 (high correlation) 

Coefficient of multiple 

determination (R2) 

R2 = 0.513 (statistically significant 

because significance F < 0.05) 

R2 = 0.540 (statistically significant 

because significance F < 0.05) 

Fisher’s F-criterion 
Ffact  = 98.0; Ftabl = 2.18 – at 95% 

probability level; Ffact  > Ftabl 

Ffact  = 42.93; Ftabl = 5.18 – at 95% 

probability level; Ffact  > Ftabl 

Student’s t-criterion 
tfact = 20.1; ttabl = 1.97 – at 95% 

probability level; tfact > ttabl 

tfact = 21.8; ttabl = 1.97 – at 95% 

probability level; tfact > ttabl 

Standard error of estimation 112.2 109.9 

Source: author’s calculations. 
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At the same time, agricultural enterprises do not always invest more in those regions where 

more eroded arable land is concentrated, since a moderate backward correlation link was identified 

between them (r = -0.350). 

3.6. Sustainable management of soil in danger of wind erosion: stakeholder engagement to 

search for project financing. This section presents the results of the (i) identification the best option 

for restoring and protecting soil productivity on the land with risk of wind erosion, and 

(ii) identifying and classifying stakeholders, and determination the possibilities for engagement with 

and between stakeholders within the context of financing of implementing measures that can help 

tackle or allow adaptation to the challenges of land degradation in Ukraine using the example of the 

use of land in danger of wind erosion in the Shatsky district, Volyn region. In respect to the scale of 

the intervention examined in this part of work, where the project area of 5 hectares is very small, the 

running this project is not cost effective enough. There could, however, be considerable benefits of 

scaling up the intervention as there would be little or no additional costs at the regional and national 

levels, and many opportunities for savings (per local area/community engaged) on the stakeholder 

engagement at the local level. There are currently considerable barriers to accessing the funding 

necessary to run this project, in the form presented here or scaled up, from the State, and it is also 

unlikely that private funding can be obtained. Other potential sources of funding may be accessible 

and their criteria would inform the final project design. 

There are a number of ways to develop the work in order to improve the feasibility of the 

project and chances of securing funding: (і) there are other areas in the Volyn region that face 

similar wind erosion issues to the project area. Involving these other local communities in the 

project will increase cost effectiveness, as well as the possibility of attracting investment; (іі) the 

project could provide a greater emphasis on the development of green agritourism enterprises with 

the local populations. Incorporating the potential scope to develop this sector in the region can 

deliver wider financial and environmental benefits. This could result in a widening of the potential 

funding streams available to deliver the project; (ііі) collaboration with international partners facing 

similar and related issues (e.g. EU countries) may allow the development of a larger trans-national 

project that can attract funding from different sources to those currently available at the national level. 

 

Chapter 4. Strategic priorities of financial support for the formation of sustainable 

competitiveness of land use of agricultural enterprises 

4.1. Formation of sustainable competitiveness of agricultural enterprises on lands of different 

quality under the conditions of various financial support of their activities. This section presents the 

empirical results of assessing the impact of financial (solvency level, financial support) and non-

financial factors (soil fertility, soil quality, land quality and climatic conditions) on the sustainable 

competitiveness of agricultural enterprises in Ukraine. As we expected, a significant level of 

differentiation of enterprises in terms of solvency was revealed (Table 12). The first two groups of 

enterprises (645 units) were completely insolvent, which negatively affected their level of 

competitiveness, especially financial. These enterprises do not cover fixed costs and are forced to 

turn to external sources of financing. 

Table 12 

Formation of sustainable competitiveness of land uses of agricultural enterprises of Ukraine 

depending from the level of their solvency, 2016 

Groups of enterprises by 

the solvency ratio, coef. 

Number of 

enterprises, units 

Solvency 

ratio 

Competitiveness indexes 

ITC IFC IMC IEcolC ISC SCI 

I To 0.0 367 -4.769 0.902 0.389 0.584 0.871 0.890 0,727 

II 0.001–0.999 278 0.536 0.907 0.529 0.681 0.934 1.372 0,885 

III 1.0–2.999 1114 2.071 0.914 0.746 0.832 0.883 1.241 0,923 

IV 3.0–4.999 1247 3.955 0.884 0.902 0.921 0.864 1.024 0,919 

V 5.0–7.999 1202 6.317 0.851 1.049 0.965 0.846 0.844 0,911 

VI 8.0 and up 1389 17.948 0.875 1.337 1.012 0.889 0.590 0,941 

On average 5597 6.818 0.883 0.958 0.901 0.874 0.929 0.909 

Source: author’s calculations based on the data of the form No. 50-s.g. 
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The third group of enterprises can carry out at least simple reproduction of labor, fixed and 

working capital at the expense of their own financial resources. The sixth group includes enterprises 

with a very high level of solvency, but even in this group the average level of sustainable 

competitiveness was not achieved. This is primarily due to the low level of social competitiveness, 

although the financial competitiveness in this group was the highest. Consequently, the enterprises 

of this group, with sufficient amount of financial resources, use them to meet their own financial 

needs, saving on staff costs. At the level of the data on the totality of agricultural enterprises of 

Ukraine, the relationship between solvency level and financial competitiveness index is most 

clearly identified (r = 0.388). 

The results of grouping and quantitative estimation by means of econometric models of 

different types demonstrate a positive and statistically significant impact of land quality and 

financial support on formation of competitiveness of agricultural enterprises. The obtained results 

confirm the hypothesis about a positive relation between land quality and the level of 

competitiveness of agricultural enterprises. However, the degree of impact of land quality 

significantly differs in different soil-climatic conditions. In contrast to the region with insufficient 

moisture (Kharkiv region), in the zone of sufficient moisture (Volyn and Chernihiv regions), 

improvement of land quality in absolute and relative terms caused a greater impact in the analyzed 

subindex of competitiveness than the increase of financial support for production. For example, in 

Volyn region the impact of land quality and financial support of production on formation of the 

subindex of competitiveness by the yield is described by the linear and quadratic functions (Fig. 9) 

mostly with the very high coefficient of multiple correlation and determination (Table 13). The 

increase of the current normative monetary valuation and production expenses by 1 thsd. USD/ha 

causes the increase of the subindex of competitiveness by the yield of winter wheat grain by 1.016 

and 0.427 respectively. The quadratic models visually demonstrate that an increase of the size of 

expenses per hectare leads to a slowdown in the rates of growth of the resultative feature (dependent 

variable), effected by the law of diminishing returns. Moreover, under poor financial support of 

production, it is impossible to reach competitiveness even in case of high land quality.  

У = -0,0533+1,0158x4+0,4265х5

0,3
0,5

0,7
0,9

1,1

Х4

0,0
0 ,2

0 ,4
0 ,6

0 ,8
1 ,0

Х
5

0,2

0,4

0,6

0,8

1,0

1,2

1,4

1,6

У
 > 1,4 

 < 1,3 

 < 1,1 

 < 0,9 

 < 0,7 

 < 0,5 

 < 0,3 

 

У = -0,9242+3,7553x4+0,7165х5-1,9761x4
2-0,0462x4х5-0,4133х5

2

0,3
0,5

0,7
0,9

1,1

Х 4

0,0
0 ,2

0 ,4
0 ,6

0 ,8
1 ,0

Х
5

0,0

0,2

0,4

0,6

0,8

1,0

1,2

1,4

У

 > 1 

 < 0,9 

 < 0,7 

 < 0,5 

 < 0,3 

 < 0,1 

 

 
а) b) 

Fig. 9. Linear (a) and quadratic (b) models of the dependence of the subindex of 

competitiveness by the yield of winter wheat grain (Y, coefficient) from the normative 

monetary value of arable land (X4, thsd. USD/ha) and financial support for its production (X5, 

thsd. USD/ha of harvested area) on the example of agricultural enterprises of the districts of 

Volyn region, 2010–2016 
Source: built by the author based on own calculations on the data of the form No. 50-s.g. and data of 

the State Service of Ukraine for Geodesy, Cartography & Cadastre. 

Consolidation of the research results determined some regional peculiarities of formation of 

the competitiveness of agricultural enterprises on the lands of different quality. 
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Table 13 

Parameters of econometric models of dependence of the subindex of competitiveness by the 

yield of winter wheat grain from the normative monetary value of arable land and financial 

support for its production on the example of agricultural enterprises of the districts of Volyn 

region, 2010–2016 (n = 93) 

Statistical characteristics 
Indicators and their meanings 

Linear model Quadratic model 

Coefficient of multiple 

correlation (R) 
R = 0.899 (high correlation) R = 0.932 (very high correlation) 

Coefficient of multiple 

determination (R2) 

R2 = 0.808 (statistically significant 

because significance F < 0.05) 

R2 = 0.869 (statistically significant 

because significance F < 0.05) 

Fisher’s F-criterion 
Ffact = 189.1; Ftabl = 2.90 – at 95 % 

probability level; Ffact > Ftabl  

Ffact = 115.2; Ftabl = 5.87 – at 95 % 

probability level; Ffact > Ftabl 

Student’s t-criterion 
tfact = 44.4; ttabl = 1.98 – at 95 % 

probability level; tfact > ttabl 

tfact = 67.5; ttabl = 1.98 – at 95 % 

probability level; tfact > ttabl 

Standard error of estimation 0.137 0.115  

Source: author’s calculations. 

For instance, in Kharkiv region, the primary reserves for improvement of competitiveness should be 

related with the increase of the level of financial support, whereas in Volyn and Chernihiv regions, 

such reserves are intended for improvement of land quality. The obtained data on the quantitative 

dependence of some indexes and subindexes of the competitiveness of agricultural enterprises from the 

indexes of land quality and financial support provide the opportunity for the business entities to shape 

their financial strategy of development, to calculate the expected indexes of competitiveness, to take 

measures concerning regulation of quality parameters of land and sustainable soil management. The 

developed econometric models can be used for (i) estimation and forecasting of the level of sustainable 

competitiveness of agricultural enterprises depending on the parameters of soil, land quality and 

financial support of production; (ii) determining the effect of measures to improve the quality of land 

(including an increase of content of humus in soil) and financial support on the competitiveness of 

agricultural enterprises; (iii) determining the impact of land degradation (quality deterioration) on 

competitiveness of enterprises; (iv) identification of reserves to improve sustainable competitiveness.  

Table 14 

Formation of sustainable competitiveness of land use of agricultural enterprises of Ukraine 

depending from the financial support for production (by the operating (production) expenses 

per 1 ha of agricultural land), 2016 
Groups of enterpri-

ses by the operating 

expenses per 1 ha of 

agricultural land, 

thsd. UAH 

Number of 

enterprises 

in the 

group,  

units 

Share 

of 

compe-

titive, 

% 

Average 

operating 

expenses per 1 ha 

of agricultural 

land, thsd. UAH 

Competitiveness indexes 

SCI 
ITC IFC IMC IEcolC ISC 

I To 5.0 338 0.9 4.0 0.388 0.601 0.416 0.793 0.708 0.581 

II 5.01–6.0 333 4.2 5.5 0.513 0.819 0.571 0.786 0.750 0.688 

III 6.01–7.0 448 4.9 6.5 0.562 0.793 0.632 0.783 0.767 0.707 

IV 7.01–8.0 453 7.1 7.5 0.642 0.857 0.718 0.774 0.774 0.753 

V 8.01–9.0 489 12.7 8.5 0.709 0.916 0.784 0.802 0.791 0.800 

VI 9.01–10.0 479 18.6 9.5 0.775 0.936 0.843 0.817 0.821 0.839 

VII 10.01–11.0 445 27.4 10.5 0.840 1.017 0.931 0.844 0.874 0.901 

VIII 11.01–12.0 417 29.3 11.5 0.902 0.997 0.977 0.857 0.903 0.927 

IX 12.01–13.0 337 42.1 12.5 0.971 1.033 1.001 0.882 0.959 0.969 

X 13.01–14.5 456 51.1 13.7 1.057 1.061 1.094 0.922 0.970 1.021 

XI 14.51–16.0 377 56.2 15.3 1.131 1.082 1.140 0.932 1.027 1.062 

XІІ 16.01–18.0 348 64.1 16.9 1.214 1.038 1.140 0.970 1.145 1.102 

XІІІ 18.01–22.0 356 76.7 19.8 1.352 1.133 1.219 1.078 1.224 1.201 

XIV Over 22.0 321 84.7 27.2 1.527 1.169 1.247 1.106 1.509 1.312 

Source: author’s calculations based on the data of the form No. 50-s.g. 
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The study of the impact of financial support for production on the formation of sustainable 

competitiveness of land use (Table 14) showed that with increasing financial support, the share of 

competitive business entities in the established groups is growing and competitiveness indexes are 

increasing. For example, if in the group of enterprises with expenses up to 5 thsd. UAH/ha there 

were almost no competitive entities (only 0.9 %), then in enterprises with a high level of financial 

support (more than 22 thsd. UAH/ha), 84.7 % were competitive. The minimum costs at which 

enterprises, as a rule, achieved competitiveness were 13 thsd. UAH/ha, however, business entities 

that spent more than 20 thsd. UAH/ha could not only compete, but also successfully win the 

competition. Similar patterns were obtained for winter wheat grain, maize grain and sunflower. 

4.2. Fiscal regulation of formation of sustainable competitiveness of land use of agricultural 

enterprises and rural development. We consider the current state, trends and prospects of the 

system of taxation of agricultural enterprises in Ukraine. The differentiated approach (depending on 

the size of agricultural enterprises by the area of agricultural land) to taxation of agrarian enterprises 

is proposed. In contrast to the current approach, according to which the indexation coefficient of the 

normative monetary value of agricultural lands will be 1.0 by 2023, we propose to index it annually 

taking into account the level of inflation (consumer price index). Since the norms of rental income 

for the new normative monetary value of agricultural land was determined in 2016, as of 

01.01.2020, the monetary value should be indexed by a coefficient of 1.300. Thus, the forecast 

amount of the single tax of the fourth group and the land tax should increase by 30 %.  

For the first time, an attempt was made to substantiate the proposals of improvement of the 

taxation system in the context of soil fertility reproduction in Ukraine: (i) in the case of ensuring a 

positive balance of humus in the soil in the year that precedes the tax (reporting) period for tax 

payment, its rate per hectare of agricultural land is 0.1 % of their normative monetary value; (ii) in 

the case of ensuring an equilibrium balance of humus in the soil in the year that precedes the tax 

(reporting) period for tax payment, its rate per hectare of agricultural land is 0.5 % of their 

normative monetary value; (iii) in the case of ensuring a deficit balance of humus in the soil in the 

year that precedes the tax (reporting) period for tax payment, its rate per hectare of agricultural land 

is 1 % of their normative monetary value. Taxpayers must be legal entities that are owners and/or 

land users (tenants) of agricultural land that carry out commodity agricultural production and 

farming at the location of the land plot. Agricultural enterprises and farms producing organic (eco-

friendly) agricultural products are exempted from land tax. We offer 50 % of the funds from this tax 

to be sent to the State Financial Fund for land degradation neutrality and soil fertility reproduction 

with followed their subsequent targeted use for financing (full and/or partial reimbursement of cost) 

measures of soil conservation of strategic nature, which the producers themselves cannot carry out, 

and which have a long lasting effect; 50 % of the funds should be used to financially encourage 

landowners and land users to greening land use. 

The goal of the fiscal policy is to promote sustainable development of agrosphere and increase 

revenues to the budget at different levels. On average in Ukraine the land capacity of workplace was 

50.1 ha; it is much higher than in Europe. From the positions of employment of the rural population, 

the lower land capacity of workplace, the better. However, by the labor productivity, as well as 

productivity of land, Ukraine stays behind, which negatively affects the development of rural areas. 

Therefore, improving productivity of land and labor is the basis for a significant increase in the real 

wages of workers, which in turn is an important potential source of financing for the agricultural 

sector. The basis of strategy of development of rural areas of Ukraine it is proposed to put a number 

of strategic measures, which will help (i) to increase average real monthly wage at least to an 

average level in the economy (at the first stage) and to ensure rational consumption norms and 

consuming food at public catering establishments at European level (at the second stage); (іi) to 

increase revenues to the budget at different levels, primarily local budgets in rural areas by 

improving the taxation system of agricultural enterprises in the context of adapting to climate change 

and achieving land degradation neutrality. It is proposed to amend the Tax Code of Ukraine by 

introducing a tax (fee) for the development of rural areas as a local fee, which funds are credited at 

the local budget and used for their intended purpose for the development of social infrastructure of 
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the settlement. The payers of the collection are owners, land users and tenants of agricultural land, 

which lead commodity agricultural production and farming at the location of the land. The basis for 

calculating the tax is the normative monetary valuation of agricultural land, taking into account the 

coefficient of indexation. We propose to differentiate the collection rates from 0.0 % for micro (up 

to 10 ha) and fractional forms of agribusiness (10–100 ha), 0.55 % (164 UAH/ha) for small forms 

of agribusiness (100–500 ha), 0.70 % (209 UAH/ha) – for medium-sized agricultural enterprises 

(500–3000 ha) to 0.85 % (254 UAH/ha) – for large agricultural enterprises (3000–10000 ha) and 

1.0 % (298 UAH/ha) – for agro-industrial companies (over 10000 ha).  

4.3. Formation of strategic priorities of financial support for sustainable soil management. 

Under conditions of limited financial resources, there is a need to identify the top priorities of 

sustainable soil management. For this purpose, we proposed using a matrix data analysis (Table 15). 

Table 15 

Matrix of pairwise comparisons of the priorities of financial support for sustainable soil 

management, determined on the basis of expert assessments 

Priorities of financial support for 

sustainable soil management 

Suspending the 

humus- content 

decrease and 

achievement its 

deficit- free 

balance 

Enriching 

the soils 

with 

nutrient 

substances 

Protection 

of soils 

from 

erosion 

Ameliora-

tion of 

acidic and 

solonets 

soils 

Global 

priorities 

Suspending the humus- content decrease  

and achievement its deficit- free balance 
1.000 5.000 3.000 6.000 0.556 

Enriching the soils with nutrient substances 0.200 1.000 0.250 2.000 0.101 

Protection of soils from erosion 0.333 4.000 1.000 4.000 0.274 

Amelioration of acid and solonets soils 0.167 0.500 0.250 1.000 0.069 

Source: author’s calculations. 

The most important priority of financial support for sustainable soil management is to 

suspend the decrease of the content of humus and achieve its deficit-free balance (global priority – 

0.556); the second position is occupied by the protection of soils from erosion (priority – 0.274); 

third place – enrichment of soils with nutrients substances (priority – 0.101); fourth place – 

amelioration of acid and solonets soils (priority – 0.069). The developed matrix of pairwise 

comparisons can be used as a mathematical tool for managerial decisions. We worked out the 

strategic priorities of development of low carbon agricultural land use, aimed to adapt to climate 

change and reduce emissions of greenhouse gases. 

 
Fig. 10. Pareto curve of priorities of financial support according to the results of ABC analysis 

of reserves to improve the quality of implementation of the principles of sustainable soil 

management in agricultural enterprises of Ukraine 
Source: developed by the author based on the results of the survey of experts. 
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In the context of identification of priorities of financial support for practical implementation 

of the proposed conception of sustainable soil management this section also addresses the empirical 

expert evaluation of the relative importance (significance) of the principles of sustainable soil 

management, as well as the level of compliance with these principles in agricultural enterprises of 

Ukraine. For the convenience of situational analysis and decision-making on financial support, we 

proposed using a special matrix, as well as the ABC analysis method (Fig. 10). 

So, we argue that suspension of humus content reduction and achievement of enhance soil 

organic matter content is a strategic (global) priority of financial support. Practical application of 

ABC analysis is possible at any agricultural enterprise and allows obtaining valuable information 

for planning, organizing and controlling financial support for sustainable soil management. 

4.4. Conceptualization of sustainable management of soil organic carbon as a strategic 

(global) priority of financial support. Monetary assessment of soil organic carbon (SOC) stocks in 

Ukrainian soils indicates that its value is in the range of 14.4–103.7 thousand USD/ha. The total 

average annual damage from the loss of SOC in Ukraine over the past 50 years amounted to 

985.6 mln USD. To solve this problem through program-targeted financing and carbon crediting, 

we developed the holistic conception of financial support for sustainable management of SOC in the 

context of climate change (Fig. 11). 

 
Fig. 11. Logical-semantic model of the holistic conception of financial support for sustainable 

management of SOC in the context of climate change 
 Note.                   direct connection (relationship);   feedback. 

Source: built by the author according to the analysis and synthesis of the literature. 
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The forecast assessment of the financial resources, needed to carry out the concept, is 

associated with the cost of realizing the development potential of low carbon land use (Table 16). 

Table 16 

Macroeconomic assessment of the need of financial resource for development potential of low 

carbon land use in Ukraine for the period until 2030 

Measures 

Projected scope of 

measures 

The estimated cost of the 

measures, mln USD  

units for year all USD/ha for year all 

The annual measures – the running (current) costs 

Achieving a non-deficit balance of humus- content in 

the soil: 
- - 72.2 1380.2 

- use of traditional of organic fertilizers (2.0 t/ha) mln t 38.8 20.1 388.0 

- use of non-tradable part of crop (5.4 t/ha) mln t 101.5 10.8 203.0 

- extraction and use of sapropel (2.4 t/ha) mln t 46.0 40.8 782.0 

- extraction and use of peat (0.02 t/ha) mln t 0.29 0.5 7.2 

Disposable measures – the investment costs 

Expanding the area of application of no-till 

technology 
mln ha 0.5 5.0 64.0 32.0 320.0 

Optimization of structure of land use: - - - 55.5 7.25 72.5 

- remove from cultivation of low productivity and 

degraded soils 
mln ha 0.5 5.0 0.5 0.25 2.5 

 from them: for further use in pastures mln ha 0.4 4.0 5.0 2.0 20.0 

  for further use in forestation mln ha 0.1 1.0 50.0 5.0 50.0 

Total investment costs - - - - 39.25 392.5 

Transaction costs (30 % of investment costs) - - - - 11.8 118.0 

Total investment costs with transaction costs - - - - 51.05 510.5 

Source: author’s calculations. 

It was identified and quantified the impact of the balance of organic carbon in the soil on the 

formation of sustainable competitiveness of agricultural enterprises. It was found that one third 

(33.0 %) of the studied 5597 agricultural enterprises of Ukraine had a deficit balance of humus (on 

average -0.273 t/ha), the rest (67.0 %) had a positive balance of humus, in particular 15.9 % of 

business entities provided a balance of humus more than 1 t/ha (an average of 1.608 t/ha). This 

group of enterprises reached an average level of sustainable competitiveness (SCI = 1.296) and was 

a good example of the formation of competitiveness on the basis of rational land use. These 

enterprises may qualify for carbon credits. 

4.5. Financial cost-benefit analysis of use of liquid organic fertilizers, bio humus and mineral 

fertilizers. Estimated financial benefit (cost savings or substitution effect) from the use of organic 

fertilizers from different farms instead of Nitroamofoska varies according to the pessimistic variant 

from 12.61 UAH/kg NPK to 17.43 UAH/kg NPK, or from 37.83 UAH to 113.30 UAH per 1 t of 

organic fertilizer and to the optimistic variant – from 17.00 UAH/kg NPK to 19.45 UAH/kg NPK, 

or from 51.00 UAH to 126.43 UAH per 1 t of organic fertilizer. From a financial point of view, the 

use of organic fertilizers of pig farm is economically justified because it allows saving significant 

costs compared to using Nitroamofoska. 

A similar conclusion can be drawn from the comparative analysis coefficients of payback of 

costs on organic pig fertilizer compared with bio humus «Humivit» and mineral fertilizers for 

example oats for green fodder (Table 17). 

The calculation results strongly suggest that the use of organic fertilizers of pig farm from the 

financial point of view is more effective than the use of NPK fertilizer as it allows saving 

significant financial resources. The element of novelty is that with using the author’s scientific-and-

methodical approach it was conducted the estimation of economic effectiveness and financial cost-

benefit analysis of the use of liquid organic fertilizer of pig farm for the impact on effective and 

potential soil fertility. 
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Table 17 

Coefficients of payback of costs on organic pig fertilizer compared with bio humus «Humivit» 

and mineral fertilizers on example of oats for green fodder 

Variant 

Coefficients of 

payback of costs on 

fertilizers by crop, c/kg 

NPK 

Coefficients of payback 

of costs on fertilizers by 

additional income 

Coefficients of payback 

of costs on fertilizers by 

additional conditional 

profit 

Pes. variant Opt. variant Pes. variant Opt. variant Pes. variant Opt. variant 

1) Without fertilizers (control) - - - - - - 

2) Nitroamofoska, N24P24K24 6.9 6.9 0.448 0.448 -0.552 -0.552 

3) Ammonium nitrate, N24 17.6 17.6 0.851 0.851 -0.149 -0.149 

4) Carbamide, N24 17.2 17.2 0.000 0.000 -1.000 -1.000 

5) Bio humus «Humivit» 1.1 1.1 0.080 0.080 -0.920 -0.920 

6) Sample № 1 101.7 114.2 2.162 2.428 1.162 1.428 

7) Sample № 2 68.7 78.5 5.516 6.310 4.516 5.310 

8) Sample № 3 93.9 107.4 7.824 8.950 6.824 7.950 

9) Sample № 4 99.9 114.2 8.082 9.246 7.082 8.246 

10) Sample № 5 141.1 158.5 6.297 7.071 5.297 6.071 

11) Sample № 6 55.1 63.1 4.344 4.969 3.344 3.969 

12) Sample № 7 41.4 47.4 0.864 0.988 -0.136 -0.012 

13) Sample № 8 24.9 28.5 0.000 0.000 -1.000 -1.000 

14) Sample № 9 42.7 48.9 0.000 0.000 -1.000 -1.000 

15) Sample № 10 146.2 164.2 8.415 9.449 7.415 8.449 

Source: author’s calculations. 

4.6. Potential sources of measures financing for sustainable soil management. Financing of 

activities to solve the challenge of sustainable soil management is proposed to perform by the state 

and local budgets, funds of land users and landowners and other sources, provided by law 

(Table 18). 

Table 18 

Projected need for financial resources for implementation the National Program of Soil 

Protection of Ukraine according to funding sources 

Funding sources 

Projected need for financial resources, mln UAH 

2021–2025 2026–2030  2021–2030  

Total 
Average 

per year 
Total 

Average 

per year 
Total 

Average 

per year 

Budget funds (State and local budgets) 5570.6 1114.1 5528.6 1105.7 11099.2 1109.9 

Funds of land users and landowners and 

other sources 
240701.9 48140.4 351326.9 70265.4 592028.8 59202.9 

   including without mineral fertilizers 20701.9 4140.4 21326.9 4265.4 42028.8 4202.9 

Total 246272.5 49254.5 356855.5 71371.1 603128.0 60312.8 

   including without mineral fertilizers 26272.5 5254.5 26855.5 5371.1 53128.0 5312.8 

Source: author’s calculations. 

Potential sources of measures financing for sustainable soil management in the Ukrainian 

agricultural sector are substantiated by the different options (Table 19). 

Depending on variant of the budget funding of measures on reproduction of soil fertility in 

agriculture will be selected, it will be formed appropriate relationship between different sources of 

funding priorities soil protective measures. Together with these proposed options it allows to 

generate sufficient annual amount of funds for the implementation of priority measures on the 

reproduction of soil fertility. The main source of financing for the proposed measures for 

sustainable soil management is the own funds of landowners and land users. An important 

component of financial support for sustainable soil management should be reinvestment of 

additional income and profits (obtained in the first stage), in the measures for reproduce of soil 

fertility in the following stages. Additional potential sources of funding of priorities of sustainable 

soil management in agriculture of Ukraine could be: funds received as compensation for losses of 
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agricultural and forestry production; funds collected due to violation of land protection legislation 

and financial losses from soil degradation; funds of international financial institutions; carbon 

credits; funds coming from environmental taxes; state financial support, in particular for farms, in 

the case of «greening» of the appropriate payments. For example, it was found that 

2858 agricultural enterprises of Ukraine, who had a positive balance of SOC (on average 

0.240 t/ha), may potentially attract 9.6 USD/ha of carbon credits annually until 2025, and 

12.0 USD/ha of carbon credits annually until 2030. The rest 894 agricultural enterprises, who had a 

positive balance of SOC (on average 0.933 t/ha), may potentially attract 37.3 USD/ha of carbon 

credits annually until 2025, and 46.7 USD/ha of carbon credits annually until 2030. 

Table 19 

Potential sources of funding soil protective measures envisaged by the National Program of 

Soil Protection of Ukraine  

Variants of potential funding sources 

Indicators 

The 

estimated 

annual 

revenues, 

mln UAH 

The average 

annual 

budget 

requirement 

for the 

Program, 

mln UAH 

The level of the 

possible 

financing for 

the activities of 

the Program at 

the expense of 

the budget, % 

Specific 

weight funds to 

be directed to 

finance 

Programs 

through 

budget, %  

Targeting of part of the funds (30 %) of the 

single tax that is instead FAT 
813.9 805.0 101.5 98.9 

Introduction duty on soil protection in the 

amount of 0.5% from the normative monetary 

assessment of agricultural land 

2474.8 805.0 307.4 32.5 

Targeting of part of the funds (30 %) from the 

land tax, provided the increase of its stake to 

1 % of normative monetary assessment of 

arable land 

703.5 805.0 87.4 100.0 

Concomitant use of variants № 1 and 3 1517.4 805.0 188.5 53.1 

Concomitant use of variants № 1 and 2 3288.7 805.0 408.5 24.5 

Concomitant use of variants № 2 and 3 3178.3 805.0 394.8 25.3 

Concomitant use of variants № 1, 2 and 3 3992.2 805.0 495.9 20.2 

Source: author’s calculations. 

For financial incentives for soil protection (in particular, the development of low carbon land 

use), it is necessary: (і) to include in the relevant programs of state financial support for agricultural 

enterprises a mandatory requirement to applicants for its receipt regarding ensure the sustainable 

use of soil resources, that is, one in which the content of organic carbon in soil is at least not 

reduced; (іі) to consolidate the requirement for agricultural enterprises of corporate type for 

compulsory residence on the territory of business of the owners or at least the hired managers of 

these enterprises; (ііі) to introduce the principle of cross-liability, which provides for the provision 

of state financial support to only those agricultural producers, that meet the requirements of 

sustainable development, namely having a level of environmental and social competitiveness 

indexes of at least not less than one. 

The main results of the study of financial support of rational land use and protection of soil 

fertility were used in preparation of the project Laws of Ukraine, particularly «On introduction of 

amendments to some legislative acts concerning improvement of the mechanism of soil protection 

and economic stimulation of recovery of their fertility». According to our financial calculations, the 

forecasted required funding for the implementation of the draft of this legislative act is 1576.55 mln 

UAH in 2020, 1576.30 mln UAH in 2021; 1716.30 mln UAH in 2022. 

 

Chapter 5. Efficiency of financial support for the formation of sustainable competitiveness of 

land use at different levels 

5.1. Forecast of financial support for sustainable intensification of land use based on the 



35 

transfer of soil protection innovations in agricultural enterprises. The research reveals a high direct 

correlation relationship between the financial support per 1 ha and the yield of winter wheat grain 

(r = 0.746), maize grain (r = 0.751), and average direct correlation relation with conditional yield 

(r = 0.687) and yield of sunflower (r = 0.676). In turn, in all cases the dependence between the 

mentioned values is mathematically described by a parabola of the second order, which confirms 

our hypothesis about the effect of the economic law of diminishing returns (Fig. 12). For example, 

for the maize, parameters of equation demonstrate that an increase of the operating expenses per 

1 ha of harvested area by 1 thsd. caused the yield increased by 5.82 c/ha, whereas the rate of its 

growth was getting slower by 0.071 c. The variation of the yield of maize depends by 56.4 % on the 

fluctuation of the financial support per 1 ha.  

 
conditional yield (conventional grain units) 

 
winter wheat grain 

 

 
maize grain 

 
sunflower 

Fig. 12. Graphs of the dependence of the yield crops from the operating (production) expenses 

per 1 ha in agricultural enterprises of Ukraine, 2016 
Source: built by the author based on the data of the form No. 50-s.g.  

Since expenses have not reached the optimum level, it is proposed to increase them to optimal 

values while optimizing their structure. In order to quantify the impact of financial support in the 

context of specific cost elements (in terms of priorities (dominants) of increasing financial support) 

on crop productivity, we have developed multivariate econometric models and Cobb-Douglas 

production function (for example, Tables 20 and 21 show the results for maize and wheat, 

respectively). 

The financial-economic interpretation of the constructed Cobb-Douglas production function 

indicates that with increasing (per 1 ha) on 1 % of operating (production) expenses for: (1) seeds – 

winter wheat yield increased by 0.016 %; (2) mineral fertilizers – by 0.201 %; (3) fuel – by 

0.045 %; (4) payment for services and work of outside organizations – by 0.047 %; (5) rest of the 

material expenses – by 0.078 %; (6) wages – by 0.046 %; (7) amortization – by 0.029 %; (8) rest of 

the direct and total production expenses – by 0.072 %. 

The all coefficients of elasticity for winter wheat, maize and sunflower indicate the effect of 

the law of diminishing returns, which again confirms our hypothesis. The study showed that 49.9 % 

of the surveyed agricultural enterprises had reserves of increasing the yield of winter wheat grain 

without incurring additional costs, provided that they worked at least at an average level of 
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efficiency. It was found that 72.3 % of these enterprises in terms of SCI were uncompetitive. If they 

use the identified reserves for increasing wheat productivity by an average of 6.6 c/ha, then the 

number of competitive enterprises will increase to 43.6 % of the total. 

Table 20 

Parameters of the econometric model of dependence of the yield of maize grain from the 

financial support of its production in agricultural enterprises of Ukraine, 2016 (n = 3236) 
Statistical characteristics Indicators and their meaning 

Multiple linear regression 

model 

y = 17.380 + 5.328x1 + 2.949x2 + 2.407x3 + 3.353x4 + 

+ 2.865x5 + 4.639x6 + 3.498x7 + 3.206x8 

Coefficient of multiple 

correlation (R) 
R = 0.734 (high correlation) 

Coefficient of multiple 

determination (R2) 
R2 = 0.539 (statistically significant, because significance F < 0.05) 

Elasticity coefficients (E) 
E1 = 0.169; E2 = 0.119; E3 = 0.057; E4 = 0.071; E5 = 0.088; E6 = 0.055; 

E7 = 0.040; E8 = 0.126 

Share of the factor in total 

variation (С), % 
С1 = 12.3; С2 = 9.3; С3 = 3.1; С4 = 8.3; С5 = 7.0; С6 = 3.0; С7 = 2.5; С8 = 8.3 

Durbin-Watson test (DW)* 
DWfact= 1.904; di = 1.889, du = 1.903 – by 1 % level of significance; 

DWfact > du  

Fisher’s F-criterion Ffact = 471.3; Ftabl = 1.94 – by 95 % level of significance; Ffact > Ftabl  

Student’s t-criterion tfact = 90.4; ttabl = 1.96 – by 95 % level of significance; tfact > ttabl 

Note. *The critical value of DW is taken for 2000 observations.  

Source: author’s calculations based on the data of the form No. 50-s.g. 

 

Table 21 

Cobb-Douglas production function of the yield of winter wheat grain from the financial 

support of its production in agricultural enterprises of Ukraine, 2016 (n = 2963) 
Statistical characteristics Indicators and their meaning 

Cobb-Douglas production 

function 
y = 39.103 · x1

0.016 · x2
0.201 · x3

0.045 · x4
0.047 · x5

0.078 · x6
0.046 · x7

0.029 · x8
0.072 

Coefficient of multiple 

correlation (R) 
R = 0.703 (high correlation) 

Coefficient of multiple 

determination (R2) 
R2 = 0.495 (statistically significant, because significance F < 0.05) 

Durbin-Watson test 

(DW)* 

DWfact = 1.904; di = 1.889, du = 1.903 – by 1 % level of significance; 

DWfact > du 

Fisher’s F-criterion Ffact = 361.3; Ftabl = 1.94 – by 95 % level of significance; Ffact > Ftabl 

Student’s t-criterion tfact = 75.7; ttabl = 1.96 – by 95 % level of significance; tfact > ttabl 

Note. *The critical value of DW is taken for 2000 observations.  

Source: author’s calculations based on the data of the form No. 50-s.g. 

The action of law of diminishing returns as a significant problem of increasing the level of 

financial support, which leads to a decrease in the return on additional expenses and ultimately 

limits the amount of profit. In Ukraine, its neutralization can be associated with subsidies only for 

family farms, but for medium and large-sized enterprises, the main direction is the introduction of 

innovations. Based on the results of the survey, financial-economic factors that hinder the 

implementation of innovations, were supplemented with institutional ones, leading among them is a 

sociocultural psychological type of owners and managers of agribusiness. The insufficient level of 

interaction of scientific institutions with enterprises was ascertained, the directions of activating this 

cooperation were identified. 

According to the forecast, the growth of the size of operating expenses for crop industry per 

1 ha of arable land in 2020–2025 could be 37.4 % for the realistic option, and 2.0 times for the 

optimistic option. According to the optimistic scenario the predictive values of need of short-term 

credits for crop industry per 1 ha of arable land for 2020–2025 will increase by 3.9 times, in 

realistic scenario – by 2.0 times, and in pessimistic scenario – by 37.4 % (Table 22). 
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Table 22 

Forecast of the size of operating (production) expenses of the plant growing industry in the 

context of individual elements, and need for credit resources per 1 ha of arable land in 

agricultural enterprises of Ukraine (inertial scenario), thsd. UAH 

Indexes 
Forecast  

mathematical model 
R2 

Years 

2020 2021 2022 2023 2024 2025 

Option 1 – Optimistic 

Operating expenses – 

total 

у = 0.1986t2 –

 0.1729t + 3.2251 
0.979 25.354 29.749 34.541 39.730 45.317 51.300 

Including expenses for: 

on wages and tax-

deductions for social 

events 

у = 0.3621e0.1059t  0.717 1.161 1.290 1.434 1.595 1.773 1.971 

  seeds and planting 

material 

у = 0.0163t2 + 

0.0285t + 0.3329 
0.979 2.619 3.022 3.458 3.927 4.428 4.962 

  mineral fertilizers 
у = 0.0582t2 – 

0.1946t + 0.7184 
0.934 5.620 6.764 8.024 9.401 10.894 12.504 

  organic fertilizers у = 0.0239e0.0843t  0.215 0.060 0.066 0.071 0.078 0.085 0.092 

  fuel and lubricants 
у = 0.0082t2 + 

0.0683t + 0.3303 
0.943 2.074 2.331 2.604 2.894 3.200 3.522 

  electricity 
у = 0.0012t2 – 

0.0008t + 0.0331 
0.969 0.170 0.196 0.226 0.257 0.291 0.328 

  fuel and energy у = 0.0264t0.5553  0.916 0.100 0.105 0.110 0.114 0.119 0.123 

  spare parts and repair 
у = 0.0202t2 – 

0.058t + 0.2361 
0.969 2.042 2.449 2.896 3.383 3.911 4.479 

  payment for services 

and work of outside 

organizations, other 

material costs** 

у = 0.0443t2 – 

0.0532t + 0.526 
0.990 4.692 5.449 6.262 7.126 8.044 9.012 

  amortization of fixed 

assets 

у = 0.0081t2 + 

0.0049t + 0.1707 
0.982 1.205 1.396 1.603 1.827 2.067 2.323 

  other operating 

expenses 

у = 0.0511t2 – 

0.1051t + 0.5837 
0.985 5.611 6.681 7.853 9.128 10.505 11.984 

   of them rent for the 

land 

у = 0.0348t2 – 

0.08t + 0.3841 
0.978 3.715 4.435 5.225 6.085 7.014 8.013 

Option 2 – Realistic* 

Operating expenses – 

total 
у = 1.416t + 0.8419 0.924 18.951 20.367 21.783 23.199 24.615 26.031 

Forecast of need for credit resources for different scenarios 

Optimistic scenario  6.403 9.382 12.758 16.531 20.702 25.269 

Realistic scenario 1.648 1.934 2.245 2.582 2.946 3.335 

Pessimistic scenario  1.232 1.324 1.416 1.508 1.600 1.692 

Notes. * The maximum option for linear approximation based on the results of preliminary modeling 

in three options, taking into account the standard deviation with a confidence interval of 95 % is taken for the 

realistic scenario. ** This element of operating (production) expenses is adjusted downward by an average of 

14.3 % to bring it into line with the total expenses. 

Source: author’s calculations based on the data of the form No. 50-s.g. 

Similar multivariate forecasts of financial support and forecast of need for credit resources are 

made for three types of analyzed agricultural products. According to the inertial scenario the 

predictive amount of bank credits for agriculture for 2020–2025 will increase by 31.2 %, which 

corresponds to the growth rate of the need for credit resources for crop production under the inertial 

scenario, but does not meet the innovative scenario. So, there is a need for additional sources of 

funding (Table 23). 

So, the growth of the total amount of own sources in 2020–2025 could be 48.9 % (their share 

may grow from 85.5 % in 2020 to 87.2 % in 2025), and external sources – 28.9 % (their share may 



38 

decrease from 14.5 % in 2020 to 12.8 % in 2025). The total amount of own and external sources per 

1 ha of agricultural land can reach 42.2 thsd. UAH in 2025, which is 46.0 % more than in 2020. The 

predictive total amount of investment sources for 2020–2025 will increase by 36.3 %. At the same 

time, foreign investment and environmental investment may decrease if the existing trend 

continues. Financial leasing also remains an unstable source. 

Table 23 

Forecast of the size of the main sources of financial resources of agricultural enterprises of 

Ukraine (inertial scenario), bln UAH 

Indexes 
Forecast 

mathematical model 
R2 

Years 

2020 2021 2022 2023 2024 2025 

Own sources of financial support 

Net profit  у = 9.01t + 3.006 0.533 102.1 111.1 120.1 129.1 138.2 147.2 

Undistributed profit у = 40.85t – 41.344 0.906 408.0 448.9 489.7 530.6 571.5 612.3 

Total amount of own sources 510.1 560.0 609.8 659.7 709.7 759.5 

Share of own sources, % 85.5 86.0 86.4 86.7 87.0 87.2 

External sources of financial support 

Bank credits у = 4.74t + 23.764 0.936 75.9 80.6 85.4 90.1 94.8 99.6 

State (public) support у = 5.1207t0.2943 0.007 10.37 10.64 10.89 11.13 11.36 11.58 

Total amount of own sources 86.3 91.2 96.3 101.2 106.2 111.2 

Share of own of own sources, % 14.5 14.0 13.6 13.3 13.0 12.8 

Total amount of own and external sources 596.4 651.2 706.1 760.9 815.9 870.7 

 including: per 1 ha of agricultural land, thsd. UAH 28.9 31.6 34.2 36.9 39.6 42.2 

Investment resources 

Capital investments у = 7.21t – 3.856 0.852 75.4 82.6 89.8 97.0 104.2 111.5 

Direct foreign 

investments, mln USD 
у = 753.4t -0.105 0.287 585.7 580.4 575.6 571.1 567.0 563.1 

Capital investment and 

current costs for environ-

mental protection, mln 

UAH 

у = 164.78t -0.035 0.002 151.5 151.1 150.6 150.2 149.9 149.5 

Financial leasing у = 5.1474t0.1479 0.101 7.34 7.43 7.52 7.61 7.68 7.76 

Total amount of investment sources 98.8 106.0 113.1 120.3 127.5 134.7 

 including: per 1 ha of agricultural land, thsd. UAH 4.79 5.14 5.49 5.83 6.18 6.53 

Source: author’s calculations. 

The main directions for improving financial support should be at least two of the following: 

(i) increasing the volume of own sources of financial resources and rational allocation of them; 

(ii) attraction of external sources, first of all agrarian receipts and bank loans. For example, the idea 

of increasing the size of expenditures per hectare to the level of the next (best group) is proposed to 

be the basis for the concept of financial support for sustainable intensification. This approach is 

effective provided that the deficit is financed from own sources. At the same time, the calculation 

results showed that it was not advisable to attract a loan at 17.7 % per annum to cover (finance) the 

deficit of funds, since the effect of financial leverage is less than 1 (Tables 24). Therefore, it is 

necessary to reduce the cost of attracted capital, in particular, interest rates on bank loans. The 

creation and functioning of the State Land (Mortgage) Bank would contribute to solving this issue. 

5.2. Impact of the land concentration on the forming of financial results of agricultural 

enterprises. The assessment of the current state, trends and forecast of land concentration in 

agricultural enterprises of Ukraine was made, and the effect of the level of land concentration on the 

financial competitiveness of agroholdings was investigated. In addition to the previously discussed 

indicators of financial competitiveness, it was chosen EBITDA (earnings before interest, taxes, 

deterioration and amortization) per hectare of agricultural land, which (like the newly created value) 

reflects (i) the profitability of cultivated land, and (ii) the concentration of financial resources of the 

enterprise, which are available to owners, creditors and other investors. 

The average land size of agricultural enterprises in Ukraine is one of the largest in Europe. 
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The level of concentration of agricultural land is increasing in dynamics. Two Ukrainian 

agroholdings (with land banks more than 600 thsd. ha) are included in the TOP-20 largest 

companies by the volumes of land bank in the world. The TOP-100 agroholdings control 6.4 mln ha 

in total, or about 31 % of the total agricultural land used by Ukrainian agricultural enterprises. At 

the regional level and/or specific administrative districts monopolization of the market land rent is 

much higher. Therefore, one of the directions of the agrarian policy was proposed to be directed at 

preventing the monopolization of the land rental market through scientifically based restriction of 

the level of concentration of agricultural land.  

Table 24 

Calculation of the effect of financial leverage in the context of improving financial support of 

formation of sustainable competitiveness of agricultural enterprises on maize grain market 

Groups of 

enterprises by 

the yield, c/ha 

Actual data (2016) Project data (2020) 

Number  

of enter-

prises in 

the group, 

units 

Average 

production 

expenses,  

thsd. 

UAH/ha 

Average 

yield,  

c/ha 

Average 

produc-

tion 

expen-

ses,  

thsd. 

UAH/ 

ha 

Avera-

ge yield, 

c/ha 

Deficit 

of 

funds, 

thsd. 

UAH/ 

ha 

Average 

produc-

tion 

expenses, 

(including

% for loan) 

thsd. 

UAH/ha 

Additional 

profit 

(including 

% for 

loan), thsd. 

UAH/ha 

Effect 

of 

finan-

cial 

leve-

rage, % 

I To 25 322 5.4 19.1 7.8 30.3 2.40 8.2 1.07 0.716 

II 25.1–35 323 7.8 30.3 10.3 40.7 2.50 10.7 0.67 0.604 

III 35.1–45 323 10.3 40.7 11.7 50.6 1.40 11.9 1.79 0.879 

IV 45.1–55 383 11.7 50.6 13.5 60.4 1.80 13.8 1.29 0.802 

V 55.1–65 382 13.5 60.4 14.8 69.8 1.30 15.0 1.74 0.883 

VI 65.1–75 387 14.8 69.8 15.9 79.9 1.10 16.1 2.22 0.919 

VII 75.1–85 352 15.9 79.9 17.2 90.7 1.30 17.4 2.23 0.906 

VIII 85.1–95 321 17.2 90.7 18.6 101.6 1.40 18.8 2.14 0.896 

IX 95.1–110 248 18.6 101.6 22.9 124.9 4.30 23.7 3.04 0.800 

X Over 110 195 22.9 124.9 28.7 124.9 5.80 29.7 3.29 0.762 

incl. over 150 30 28.7 154.0 28.7 124.9 - - - - 

Source: author’s calculations based on the data of the form No. 50-s.g.  

The increase of the level of land concentration in agroholdings (on the example of the most 

efficient plant production companies) has a generally positive effect on their financial 

competitiveness (by the EBITDA per hectare), but the correlation coefficient is low (r = 0.187). The 

analysis of the impact of the level of land concentration on the financial competitiveness (by the 

income per hectare of land) in general set of agricultural enterprises in Ukraine showed that that 

small, medium and large enterprises can be competitive. The increase of level concentration of 

agricultural land has a generally positive influence only up to a certain limit (about 30 thsd. ha), 

after which financial competitiveness was reduced. On the example of the grouped data, the 

increase of level concentration of agricultural land has a generally negative effect on the price 

competitiveness, the correlation coefficient (r = - 0.469) indicates a moderate inverse correlation 

relationship between the studied parameters. However, the increase of level concentration of 

agricultural land has a generally positive effect on the financial competitiveness of enterprises by 

the income per hectare (r = 0.518), and by the newly created value per hectare (r = 0.680), since 

there is a direct average correlation between these parameters. 

In the context of the future financial policy it is necessary to support agricultural enterprises 

that meet the criteria of a village-preserving model. One of the indicators of such conformity can be 

proposed by us the sustainable competitiveness index of enterprises. Developing and improving the 

recommendations of scientists, we offer the following differentiation of the interest rate for credit 

compensation for agribusiness entities (in % of the discount rate of the National Bank of Ukraine): 

150.0 % (but no more than the actual interest rate for the loan) for micro (family) farms, 100.0 % 

for fractional forms of agribusiness, 75.0 % for small forms of agribusiness, 50.0 % – for medium-

sized enterprises, 25.0 % – for large enterprises, and 0.0 % – for agroholdings. In addition, we 
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propose to improve the methodological support of the process of bank lending to agricultural 

enterprises, taking into account the criteria for sustainable development. Unlike existing 

approaches, it is proposed to take into account not only financial-economic, but also environmental 

and social criteria, which are reflected in the indexes of sustainable competitiveness. This applies to 

the State’s compensation of interest rates on bank loans. For medium and large agricultural 

enterprises, we offer to carry out this compensation only if they achieve ecological and social 

competitiveness, not lower than the average level. This will increase the effectiveness of bank 

lending by reducing ecological and social risks, as well as help to harmonize the interests of various 

stakeholders. 

The analysis results using DEA show that majority of enterprises in the region are low or not 

enough technically efficient. Certain improvements in overall efficiency are unstable and it is too 

early to speak about improvement trend. Data analysis shows how and in which direction inefficient 

enterprises need to improve their performance. In almost every district of Kharkiv region there was 

at least one agricultural enterprise that achieved a high level of total efficiency. This indicates that 

there are significant reserves for improving competitiveness. The indicators of the most successful 

agricultural enterprises can serve as benchmarks in this regard. 

5.3. Investment attractiveness of agricultural land use and its improvement in the context of 

the introduction of the land market. The assessment and analysis of investment attractiveness of 

land use is a prerequisite for decision-making by investors (including foreign) about the investment. 

For agricultural enterprises the analysis of investment attractiveness is one of the instruments of 

attracting investments, and for the State it is the basis for the formation of investment policy. 

Summarizing the results of the PESTEL analysis, it can be noted that lately the investment 

attractiveness of the land was positively and most significantly influenced by climatic and 

technological factors, while economic and legislative factors destroyed this effect (Fig. 13). 

                          
          a          b 

Fig. 13. Actual impact (a) and forecast of the most likely changes (b) of the major factors  

of investment attractiveness of land use of agricultural enterprises of Ukraine based  

on PESTEL analysis 
Source: built by the author based on own calculations. 

The results of integrated assessment of investment attractiveness of land use of agricultural 

enterprises of the regions show that any region has not reached a very high and high level of 

investment attractiveness (Fig. 14). The results of the cluster analysis allow formulating the key 

proposals for the improvement of investment attractiveness of land uses for each of the clusters. So, 

for the first such cluster it is the reduction of the level of investment risk (rise in security investment 

activities) and improvement of the development and availability of infrastructure in the regions. For 

the second cluster, the key focus is to increase the level of investment activity in agriculture of the 

region (because for the investor it is important previous experience in the investment business) and 

improve economic soil fertility of agricultural enterprises. For the third cluster, it is necessary to 

improve the investment activity, improve the economic sustainability of agriculture and reduce 

investment risks. 
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Fig. 14. Cartogram of investment attractiveness of agricultural land use of Ukraine’s regions 

Source: built by the author based on own calculations. 

The obtained results can be used by managers at different levels of management for making 

investment decisions (micro level) and increasing investment attractiveness of land use through the 

elimination, prevention and/or mitigation of negative factors, improvement of legislation and 

policies at meso and macro level.  

One of the key opportunities to increase the investment attractiveness is a market 

capitalization of agricultural land. However, if significant progress is not achieved in improving 

production efficiency and improving financial institutions, then the probable price of one hectare of 

agricultural land in the event of the lifting of the moratorium in 2021 in Ukraine could be 11113–

66271 UAH (Tables 25). If current trends continue, even in 2025 it will not be possible to achieve a 

high level of expert monetary valuation of agricultural land. 

Table 25 

Forecast of the potential price (expert monetary value) of agricultural land of agricultural 

enterprises of Ukraine by the method of capitalization of rent 
Forecast mathematical model of monetary value by 

the coefficient of capitalization at the level of the 

actual interest rate on deposits 
R2 

Forecast expert monetary value, 

UAH/ha by the years 

2020 2021 2022 2023 2024 2025 

In national currency  y = 1408.5t + 458 0.836 15949 17358 18766 20174 21583 22991 

In foreign currency y = 6502.5t – 11759 0.719 59769 66271 72774 79276 85779 92281 

In average y = 1541.7t + 662.5 0.842 17621 19163 20705 22246 23788 25330 

Discount rate of NBU, % y = 613.82t + 3747.3 0.353 10499 11113 11727 12341 12955 13568 

Source: author’s research. 

Achieving a high price (expert monetary value) is possible only under certain conditions: 

firstly, a significant increase in the return of a hectare of domestic land resources; secondly, the 

improvement of the domestic financial system in the direction of lowering and stabilizing interest 

rates and bringing them closer to the level of European countries (2–4 %), because now the 

insufficient level of development of financial institutions in Ukraine through relatively high interest 

rates on deposits has a negative impact on the potential market valuation of agricultural land. We 

are deeply convinced that Ukraine needs a phased introduction of a civilized circulation of 

agricultural lands, therefore, one of the promising directions for the evolutionary development of 

this market segment may be the implementation of pilot projects for the sale of land at auctions in 
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certain regions. For this, an economic experiment to introduce a land market in one of the regions 

should be carried out as an example, and then, depending on the results of the experiment, 

appropriate management decisions should be made. 

5.4. Predictive economic efficiency of financing of innovation-and-investment projects for 

sustainable soil management. This section presents the main financial parameters of the developed 

projects (Tables 26). The results of calculation and analysis of forecast indicators of the efficiency 

of financing these projects indicate their investment attractiveness. These indicators require 

clarification at the stage of the final feasibility study of the pre-investment stage of project. These 

research results can be used to attract potential investors, including foreign ones. 

Table 26 

Predictive need for financial resources and economic efficiency of funding of innovation-and-

investment projects for sustainable soil management 

Name of project 

Need for financial 

resources, thsd. USD 
Efficiency of financing 

total for 4 

years 

including first 

years 

NPV, thsd. 

USD 

IP,  

coef. 

DPP, 

years 

Establishment of Scientific Park “Analytical 

Center for Soils Quality” in Kharkiv region 
1234.7 652.6 716.1 1.097 3.6 

Establishing a Regional Center for 

Aeromonitoring in Kharkiv region 
1010.1 538.9 1054.1 1.956 2.0 

Development of Izymske deposit and the use of 

milled phosphorites in agriculture 
11042.4 4341.6 5236.6 1.206 3.3 

Reclamation plantage plowing of chestnut-

solonetz under non irrigated conditions* 
174.2 174.2 786.9 4.517 9.9 

Note. *The project is designed for 45 years; calculations are performed per 100 hectares. 

Source: author’s calculations. 

The results of the study indicate that the use of meliorative plantage plowing of alkaline soils 

contributes to an increase in the expert monetary valuation of land by an average of 3636.7 USD/ha 

or 3.3 times compared to the «without project» option, as well as an increase in the monetary value 

of soil ecosystem services by an average of 2543.2. USD/ha or 19.5 %. The indicators of the NPV 

(786.9 thsd. USD for 45 years) and the profitability index (4.517) also indicate the economic 

efficiency of financing and feasibility of the project implementation (Fig. 15). At the same time, 

relatively long payback periods point to the need for state financial support for such projects and/or 

to seek innovative solutions to reduce the cost of meliorative plantage plowing and increase the 

payback from it. The effectiveness of financing of project of meliorative plantage plowing will be 

much higher in irrigated conditions.  

 
Fig. 15. Cumulative net present value by the investment project of reclamation plantage 

plowing per 100 hectares 
Source: built by the author based on own calculations. 

The results of the study of potential additional financial result from the national investment 
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project of land reclamation plowing in Ukraine on an area of 400 thsd. under different scenarios 

showed that over 45 years by the probable (average) variant potential additional profit is 3600 mln 

USD, and by the pessimistic variant – 2137.5 mln USD. The need for financial resources for this 

project is 696.8 mln USD. 

5.5. Efficiency of financing of practices of sustainable soil management at the micro, meso 

and macro level. Innovative sustainable management practices, especially costly ones, can be 

funded, usually provided these practices are effective. It was estimated the efficiency of financing 

of various practices of sustainable soil management at the micro, meso and macro level, in 

particular: optimization of agrophysical properties of the seed layer of soil; innovative practices of 

sustainable plant nutrition management; use of various forms of nitrogen fertilizers depending on 

the methods of basic tillage; innovative practices of sustainable management of soil organic carbon; 

biologicals use in organic farming; reproduction of organic matter in the soil based on the cattle 

breeding development; removing of arable land from intensive cultivation; amelioration of acidic 

and saline soils in Ukraine. The organizational activities are the cheapest ones. For example, the 

expected financial effect from removing of arable land from intensive cultivation is formed by 

rational redistribution of financial resources (the same amount of funds will be applied to a smaller 

area, which will ensure the elimination of shortages of working capital and a higher concentration 

of advanced capital per hectare of land of better quality) and increasing their efficiency.  

Among the most capital-intensive ones is financing of amelioration of acidic and saline soils. 

It was found that: (і) the financing of measures to improve the status of irrigated, withdrawn from 

irrigation and alkaline soils in the area of the Steppe (on an example of maize for grain) may be 

cost-effective – conditional additional profit varies in the range of 169–6753 UAH/ha; (іі) the 

financing of liming of acid soils in the Polissya area can provide in average 183–599 UAH/ha of 

conditional additional profit, and in the area of the Forest-Steppe a little less – 178–411 UAH/ha; 

(ііі) on strongly acidic soils, the investments in liming can be paid back in four years, on medium 

acidic soils – in five years, in general in Ukraine – in six years, on slightly acidic soils the liming 

was economically ineffective.  

Analysis of undiscounted financial indicators showed the economic feasibility of financing 

the National Program of Soil Protection of Ukraine. The study of discounted indicators showed a 

sufficient level of economic efficiency of financing project activities, even without taking into 

account non-financial effect in optimistic and realistic scenarios. However, according to the 

pessimistic options, the discounted indexes are on the verge of efficiency, and without the non-

financial effect (prevented loss) the financing by private investors remains in doubt (Table 27). 

Table 27 

Projected calculation of discounted indicators of economic efficiency of financing of measures 

in agricultural enterprises provided by the National Program of Soil Protection of Ukraine 

Scenarios 
Calculation options depending on the discount rate at the 

actual interest rate: 

Efficiency of financing 

NPV, mln 

UAH 

IP,  

coef. 

DPP, 

years 

Realistic On deposits in average – 10.9 %  99939 1.029 9.7 

Pessimistic 
On deposits in national currency – 12.1 %  93950 0.967 10.3 

At the actual weighted average value – 15.9 %  77680 0.800 12.5 

Optimistic 

On deposits in foreign currency – 2.4 %  159149 1.639 6.1 

On deposits in foreign currency – 2.4 % (investments – without 

mineral fertilizers)  
203150 3.824 2.6 

Source: author’s calculations. 

It was found that with a discount rate at the level of the actual interest rate in 2018 on deposits 

in foreign currency (2.4 %), the estimated amount of NPV (159149 mln UAH) was 1.69 times 

higher than its level (93950 mln UAH), determined on the basis of the discount rate at the level of 

the interest rate on deposits in national currency (12.1 %). The smallest NPV (77680 mln UAH), as 

expected, turned out to be at the discount rate at the level of the actual weighted average value. 

These results once again emphasize the important role of a high level of development of the 

financial, in particular the banking system, since the possibilities and feasibility of financing the 
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proposed measures substantially depend on it.  

Taking into account monetary value of soil ecosystem services and agricultural land can 

change the decision in favor of financing of combating degradation, while the first two scenarios 

indicate low efficiency (Table 28).  

Table 28 

Cost of action (sustainable soil management) and inaction against of soil degradation in 

agricultural enterprises in Ukraine during the planning horizon (until 2030) according to 

different scenarios 

Scenarios  

Cost of action 

(10 years planning 

horizon), bln USD 

Cost of inaction 

(10 years planning 

horizon), bln USD 

Ratio 

1. Financial losses from spreading soil degradation 

due to harvest shortfall only 
27.603 13.150 0.476 

2. Damage from the reduction in the value of 

ecosystem services of the arable soil layer (30 cm) of 

agricultural land only 

27.603 9.703 0.351 

3. Damage from the reduction in the value of 

agricultural lands due to soil degradation only 
27.603 216.877 7.857 

4. Scenario 1 + Scenario 2 27.603 22.853 0.828 

5. The total economic value (damage caused by soil 

degradation: Scenario 1 + Scenario 2 + Scenario 3) 
27.603 239.730 8.685 

Source: author’s calculations. 

The financing of sustainable soil management practices could result in total economic-

environmental value (prevent (minimize) the damage caused by soil degradation: Scenario 1 + 

Scenario 2 + Scenario 3) of up to 239.7 bln USD until 2030. The cost of financing action against 

soil degradation is much lower than the cost of inaction. In general, 1 USD investment into 

restoration of degraded soil returns 8.7 USD. The highly effective cost-benefit ratio provides a 

powerful incentive for financing of sustainable soil management against soil degradation. 

 

CONCLUSIONS 

The work considers theoretical generalization and proposes solution to an important scientific 

problem, which consists in substantiating the theoretical and methodological foundations, the 

development of strategic priorities and practical recommendations on the financial support for the 

formation of sustainable competitiveness of land use of agricultural enterprises in Ukraine. This 

work is one of the first works where comprehensive analysis and synthesis of the trends, current 

state and opportunities of financial support for the implementation of sustainable soil management 

and sustainable intensification of production was carried out, making a contribution to the lack of 

literature on this issue. This will contribute not only to ensuring sustainable competitiveness of land 

uses of agricultural enterprises, but also achieve the land degradation neutrality and adaptation to 

climate change. The results of research made it possible to formulate the following conclusions. 

1.1. The theoretical platform of this study is based on the (i) theory of sustainable 

development, (ii) institutional theory, and (iii) theory of finance, in particular, its modern 

components: agricultural finance, sustainable finance, climate finance, and green finance. The 

domestic and/or international private and/or public finance resources, as well as bilateral and 

multilateral sources, can be linked to finance the formation of sustainable competitiveness of land 

use of agricultural enterprises. The results of theoretical analysis indicate that the most common 

and/or prospective are the following external sources for financing the formation of sustainable 

competitiveness of land use of agricultural enterprises: bank lending, agrarian receipts, financial 

leasing, cluster mechanism of financing, budget support. An important role in increasing access to 

these sources of financial resources belongs to financial technologies and banking innovation. For 

the first time, the economic substance of the sustainable competitiveness of land use of agricultural 

enterprises was determined and introduced into scientific circulation; the potential and actual level 

of competitiveness of land use of agricultural enterprises was proposed. The following components 
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(kinds) are identified in the structure of sustainable competitiveness: technological, financial, 

marketing, ecological and social. 

1.2. We have developed a modern (new) paradigm for the formation of sustainable 

competitiveness of agricultural enterprises on the basis of sustainable soil management, which 

conceptually reflects the author’s view on the solution of the problem raised. The conceptual idea is 

that the formation of sustainable competitiveness of agricultural enterprises is possible through the 

implementation of sustainable soil management, which requires adequate financial support. Since 

the formation of this competitiveness is a multi-deterministic process, then the specially 

development and implementation of a system of sustainable soil management will prevent the 

action of natural factors (causing degradation) and contribute to the gradation vector of the 

development of soils and the purposeful formation of sustainable competitive advantages that will 

ensure sustainable development for enterprises. The proposed modern paradigm consists of three 

interrelated concepts: methodological, theoretical and project-and-technological. Each of them 

includes a number of fundamental theoretical, methodological and conceptual provisions, the use of 

which creates a methodological framework for constructing a paradigm that can claim the status of 

unorthodox. The definition of the concept of «financial support for the formation of sustainable 

competitiveness of land use of agricultural enterprises» from the position of systemic, situational, 

interdisciplinary and synergistic methodological approaches is proposed. 

1.3. Structural-and-functional components of the model of the system of sustainable soil 

management in agricultural enterprises are determined. Based on the (i) conceptual framework for 

sustainable soil management and (ii) unorthodox paradigm of the formation of sustainable 

competitiveness of agricultural enterprises, for the first time, we developed the holistic conception 

of sustainable soil management in Ukrainian agriculture. It includes the following main sections: 

(i) the mission and strategic goals, (ii) the main directions (measures) of achievement of strategic 

objectives of the conception, (iii) the expected results of the implementation and (iv) estimation of 

financial resources needed to implement the conception of sustainable soil management in 

Ukrainian agriculture. The practical value of the obtained results is that their use should contribute 

to increasing the efficiency and performance of sustainable soil management, primarily at the 

national level, and achieving land degradation neutrality due to program-targeted financing.   

1.4. In terms of global competition one financial instrument for formation of sustainable 

competitiveness of land use of agricultural enterprises is benchmarking, which allows by 

application-based permanent comparison subject with the standards identifying what others are 

doing better than us, and, borrowing the best practices, outline areas of bridging the gap between 

what we have, and competitors’ achieved level. The Global Sustainable Competitiveness Index of 

agriculture is estimated for 30 European countries, for the first time. As a result of the international 

benchmarking it was defined the mission of financial support for the formation of sustainable 

competitiveness of agriculture in Ukraine in the context of European integration and strategic goals 

of increasing the effectiveness of sustainable intensification of land use in agricultural enterprises in 

the short (2025) and medium-term (2030) perspective. The novelty of this part of the study is that 

using the scientific approach to benchmarking there are defined the main directions of strategic 

management of the financial support for the formation of sustainable competitiveness of agricultural 

enterprises in the context of European integration. The use of research results can improve 

management efficiency of the financial support for the formation of sustainable competitiveness of 

land use and competitiveness of the agricultural enterprises and the sector as a whole.  

2.1. The methodological concept of financial regulation of the formation of sustainable 

competitiveness of land use of agricultural enterprises is generalized and formed. It consists of the 

following components: (i) definition of the problem, the solution of which the concept of the 

program is aimed at; (ii) analysis of the causes of the problem and the justification for the need to 

solve it by the program method; (iii) the purpose of the concept of the program and (iv) the main 

directions (measures) of achievement of objectives of the proposed methodological concept, in 

particular: (a) improving of institutional foundations of financial policy, (b) mobilization of major 

sources for financing the formation of sustainable competitiveness of land use of agricultural 
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enterprises, and (c) improving of the financial-economic mechanism of sustainable soil 

management in agriculture. The step-by-step implementation of the system of financial regulation 

of the formation of sustainable competitiveness of land use of agricultural enterprises into the 

practices opens up new opportunities for a larger volume and higher efficiency of agricultural 

production together with maintaining a high soil quality and further improvements in the social 

status of the rural population, developing of rural areas and the food security of Ukraine. 

2.2. The methodological framework for assessing sustainable competitiveness of land use of 

agricultural enterprises include: methodological provisions; general and special principles for 

evaluating the sustainable competitiveness; criteria and multi-level hierarchical system of indicators 

for assessing, that based on the author’s logical-and-semantic theoretical model of the structure of 

sustainable competitiveness. It is substantiated and described the methodology for determining the 

system of indicators of sustainable competitiveness of land use of agricultural enterprises, which 

includes subsystems of indicators of technological, financial, marketing, environmental, social 

competitiveness. At the microeconomic level (of individual agricultural enterprises), we proposed 

distinguishing five levels; at the mesoeconomic level (of individual districts or regions) – four 

levels of sustainable competitiveness. The proposed methodology is sufficient to objectively 

determine the level and perform a comprehensive analysis of the sustainable competitiveness of 

land use of agricultural enterprises.  

2.3. It is proposed and tested a comprehensive methodology and conceptual framework for 

assessing the damage caused by soil degradation. The main criterion for this damage is (i) the loss 

of income of agricultural enterprises caused by crop shortfalls due to soil degradation, (ii) the losses 

from the reduction in the value of ecosystem services of the arable soil layer (30 cm) of agricultural 

land and (iii) the damage from the reduction in the value of agricultural lands due to soil 

degradation. Land degradation due to irrational use hinders development of agricultural sector and 

rural areas. The methodology of monetary estimation of loss from soils’ contamination is analyzed. 

The basic criteria to determinate internal ecological-and-economical damage from soils’ 

contamination are losses of profit, which obtaining is the main goal of the enterprise performance in 

marketing conditions. Major constituents of internal ecological-and-economical loss incurred by an 

agrarian enterprise are: losses of profit due to obtaining less products than expected, because of 

shortage of crop-yield through contamination of soils; losses of profit due to deteriorated quality of 

agricultural produce through contamination of soils; losses of enterprise’s profits due to increase of 

product’s unit-cost through declined labour productivity, predefined by reduction of crop-yield 

productivity at the same rates of semi-fixed expenditures.  

2.4. The concept of «investment attractiveness of agricultural land use» was introduced into 

scientific circulation. With this in mind, we first proposed and tested the methodology for 

evaluation of investment attractiveness of agricultural land use, which include: PESTEL analysis of 

the factors of investment attractiveness; principles for evaluating the investment attractiveness; 

criteria and multi-level hierarchical system of indicators that based on the author’s logical-and-

semantic model of the structure of factor-symptoms and the interaction of hierarchical levels of this 

attractiveness. The application of our methodological framework makes it possible to evaluate, 

analyze and improve the investment attractiveness of agricultural land use, especially at the regional 

level. At the micro level, it requires further discussion, empirical verification, improvement and 

adaptation to specific conditions of the functioning of agricultural enterprises, as well as to the 

specific needs of decision makers at different hierarchical levels. 

2.5. As a result of the performed research, the methodological framework for evaluating the 

economic efficiency of financing of soil amelioration and land reclamation investment-and-

innovation projects are generalized and formed. The development includes basic conceptual 

provisions, key methodological approaches, principles, methods, criteria and indicators that will 

ensure the integrity and unification of the calculation of indicators of this efficiency. Proposed 

indicators should not be considered as a completed system, as they can be supplemented by others, 

taking into account the specifics of the functioning of individual enterprises, the existing 

information base and depending on the tasks. The selection of criteria and indicators of economic 
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efficiency of financing at each stage of the evaluation of the reclamation project and the methods of 

their calculation are carried out taking into account the purpose of the project implementation, the 

stage of evaluation, the scale of the assessment and the available information base. 

3.1. The obtained results confirmed the hypothesis that, even under conditions of deficit of 

financial resources, agricultural enterprises used them differently, which ensured the formation of 

various levels of sustainable competitiveness. As a result of approbation of the proposed 

methodology, a significant differentiation in the achieved level of sustainable competitiveness of 

land uses of agricultural enterprises was revealed, the basic reasons that formed these differences in 

the main segments of the agrarian market were analyzed. Very high level of sustainable 

competitiveness was reached by only 0.4 % of agricultural enterprises, high – 3.4 %, medium – 

28.8 %, the rest (67.4 %) were not competitive. Under the conditions of scarcity of financial 

resources, agricultural enterprises invested most of all in the financial-economic sphere, and least of 

all in the environmental sphere of sustainable development. For example, among the analyzed 

criteria most of all enterprises achieved a high and very high level of competitiveness by financial 

(13.8 %), and least by environmental criteria (2.7 %). The key success factors and the top priorities 

for improving competitiveness in each of the studied market segments were identified. One of them 

can be considered rational land use, which is especially relevant for agricultural enterprises 

specializing in sunflower production. 

3.2. The level of sustainable competitiveness of land uses of agricultural enterprises of the 

country in the context of three soil-and-climatic zones – the Steppe, Forest-steppe and Polissya was 

assessed, which allowed us to identify the zonal features of its formation and taking into account 

this data to determine the priorities for its increase and therefore financial support. So, to improve 

sustainable competitiveness of land use of the enterprises in the Steppe zone, first of all, it is 

necessary to finance the increase their technological competitiveness, whereas for the enterprises in 

the Forest-steppe zone, it concerns the ecological competitiveness, and for the zone of Polissya – 

the marketing one, as they are their weakest aspects. Similar were studies conducted on the example 

of winter wheat, maize and sunflower. The results of the study can be used for (i) identification of 

reserves for increasing sustainable competitiveness; (ii) estimation and forecasting the level of 

competitiveness of land use of enterprises; (iii) assessment of the relative level of effectiveness of 

the management of formation of competitiveness; (iv) making decisions on the advisability of 

increasing the level of competitiveness, as well as (v) other stakeholders (for example, investors, 

shareholders, state government and regional bodies, etc.) when making investment decisions, 

modeling potential SCI of new enterprises, designing events for improving competitiveness and 

financial support for sustainable development. 

3.3. The average annual increase of nominal volume of attracted credits for the analyzed 

period was 4.74 bln UAH (R2 = 0.936), and investments in agrarian sector were 7.20 bln UAH 

(R2 = 0.851). Mortgage lending, financial leasing, agricultural insurance and stock market has 

significant (untapped) potential in the system of financial support for the formation of sustainable 

competitiveness of land use of agricultural enterprises. Analysis of the dynamics of the volume of 

public (state) support indicates the instability of this source of financing. The results of break-even 

analysis can be used for planning and forecasting the volume of investment of funds per unit of land 

area. In addition, the results of calculating the breakeven yield (i) is an important part of analysis of 

investment risks, analysis of creditworthiness and/or agricultural insurance, and (ii) can be used to 

improve the mechanism of state support for enterprises. The territorial asymmetry in the trends and 

opportunities of financial support (in particular, amounts of bank lending and capital investments) 

for the formation of sustainable competitiveness of land use of enterprises of regions is identified. 

In the structure of sources of financing capital investments in agrarian sector, own funds of 

enterprises played a leading role (86.7 %), the share of loans was 12.9 %. Agricultural enterprises 

did not actually make capital investments in soil protection. 

3.4. It was found that because of spreading land degradation in Ukraine an area of 10 mln ha 

of agricultural enterprises in 2016 didn’t get 33.6 bln UAH of income (or 1.315 bln USD), causing 

loss of 7.5 % of the profits from the sale of crop production. These funds could be directed for the 
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development of rural areas and/or solving urgent environmental and economic problems of 

sustainable development. The damage from the (і) reduction in the value of soil ecosystem services 

is 970.2 mln USD, (ii) reduction in the normative monetary valuation of agricultural land is 

4470.2 mln USD, and (iii) reduction in the expert monetary value of agricultural land is 

17217.5 mln USD. The total average annual economic-and-environmental damage due to soil 

degradation is about 24 bln USD. The decrease in the normative monetary valuation of agricultural 

land, in turn, led to budget losses due to the shortfall in single tax of fourth group (1214.0 mln 

UAH) and land tax from agricultural land (988.2 mln UAH). Soil contamination is one of the types 

of degradation. According to our estimates, the total loss of income from sales due to crop 

productivity loss caused by soil contamination with heavy metals, pesticides and other toxicants in 

Ukraine is about 2.7 bln UAH (or 0.106 bln USD). The total amount of loss of profit due to crop 

productivity loss caused by soil contamination is about 535 mln UAH (or 20.9 mln USD). 

3.5. Expert monetary assessment of losses (loss of income (revenue) from sales) due to crop 

productivity loss from spreading soil erosion in Ukraine is 224 mln USD. Ecological damage from 

the loss of soil through deflation was found to have a total value in Volyn region of 1231–

9023 UAH/ha. For the first time the economic assessment of impact of soil erosion on the production 

of crop products in Ukraine was conducted. The obtained results favor the hypothesis of a negative 

relationship between gross crop output and the level of land erosion. The findings confirm that the 

increase in the area of eroded arable land by 1 % leads to a decrease in the gross output of crop 

production by 0.20 % per 100 hectares of agricultural land in aggregate, and in the third group of 

subjects (the share of eroded arable land in their total area is more than 50 %) – by 0.61 %, 

respectively. The main results of the study can be used for the development, substantiation and 

implementation of soil protection measures for the sustainable use of agricultural land and/or to 

inform decision-making at different levels of management concerning restoration of eroded land. 

3.6. Three options to mitigate and compensate for the losses of organic matter and nutrients 

on the affected lands are assessed for the comparative effectiveness of the financing of measures in 

the Shatsky district, Volyn region. In these sites, the research identified that the best measure 

against soil deflation as changing the economic use of lands at risk of soil erosion by wind. It 

examines the methodological aspects of project financing: identifying key stakeholders, 

determining their interests (explicit and implicit) and the possible impact of these on the project; 

project preparation and implementation; the identification of apparent or potential conflicts between 

the interests of different stakeholders, and the possibility of reconciling these interests and 

establishing constructive relationships between them; the forms of participation appropriate to each 

of the stakeholders at each stage of the project cycle; and, the possibilities for monitoring and 

evaluation processes, especially participatory methods that look to involve interested parties. The 

study also sets out a provisional budget for financing (facilitation needed, personnel and staffing 

required) and discusses the feasibility of the implementation of the engagement process of 

stakeholders for the promotion and roll out of promising options for the sustainable use of land in 

danger of wind erosion in Ukraine. 

4.1. The obtained results prove the hypothesis of a positive relationship between (i) solvency 

level and sustainable competitiveness of agricultural enterprises; (iі) financial support (investments 

of costs (expenditures) per hectare) and the indexes and subindexes of sustainable competitiveness 

of agricultural enterprises; (iiі) land quality and the level of competitiveness of agricultural 

enterprises, however, the degree of influence of land quality differs significantly in different soil-

climatic conditions. For instance, the obtained data prove that the increase of the normative 

monetary valuation by 1 thsd. USD per 1 ha contributes to the increase of the subindex of 

competitiveness by the yield (on the example of grain maize in Kharkiv, winter wheat in Volyn, and 

grain in Chernihiv regions) by 0.492, 1.016 and 1.485 respectively. Decomposition of the total 

volume of variation of the subindex of competitiveness by the yield demonstrates that the current 

normative monetary valuation of arable land explained 9.9 %, 67.7 and 47.7 % of the variation 

respectively. Unlike the area of inadequate humidification (Kharkiv region), in the zone of 

sufficient moisture supply (Volyn and Chernihiv region), in absolute and relative terms, the increase 
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in land quality had a greater impact on the subindex of competitiveness by yield, than the increase 

in financial support. At the same time, with a low financial support of production, it is almost 

impossible to achieve a zone of competitiveness even at high quality land; (iv) content of humus 

and sustainable competitiveness only in the area of sufficient moisture (in Chernihiv and Volyn 

regions), whereas in Kharkiv region, those relations were much weaker or completely absent. For 

example, the study reveals a high direct correlation relation (r = 0.735) between the subindexes of 

competitiveness by the yield of grain and content of humus in soil in Chernihiv region.  

4.2. Based on an analysis of the current state and trends of the system of fiscal regulation of 

agricultural enterprises in Ukraine, we proposed, for the first time, the main directions for 

improvement of the taxation system in the context of formation of sustainable competitiveness of 

land use of these enterprises and rural development. In particular, the differentiated approach 

(depending on the (і) size of agricultural enterprises by the area of agricultural land and (іі) balance 

of humus in the soil in the year that precedes the tax (reporting) period) to taxation of agrarian 

enterprises is proposed. In contrast to the current approach, we propose to index the normative 

monetary value of agricultural lands annually taking into account the level of inflation (consumer 

price index). In this case, the forecast amount of the single tax of the fourth group and the land tax 

should increase by 30 %. The obtained results can be used to make managerial decisions on 

improvement of the taxation system in the context of reproduction of soil fertility and rural 

development. To solve the problem of increasing the social responsibility of agrarian business, it is 

expedient to legislatively introduce a tax (fee) for the development of rural areas for the use of land 

plots as a percentage of the normative monetary valuation of agricultural lands. The implementation 

of this proposal will increase the revenue part of local budgets by 4.5 bln UAH, which will be used 

for development of rural areas. Practical introduction of these activities may contribute to the 

sustainable development of rural areas of Ukraine. 

4.3. In the context of financial support, the practical implementation of the proposed 

conception of sustainable soil management in Ukrainian agriculture, we conducted an empirical 

expert evaluation of the relative importance (significance) of the principles of sustainable soil 

management, as well as the level of adherence (compliance) of these principles in agricultural 

enterprises of Ukraine. The obtained results demonstrate the state of compliance of the principles of 

sustainable soil management in agricultural enterprises, the availability of opportunities and 

reserves for improving the situation for their implementation, and as well due to which this should 

be carried out. Thus, 77.8 % of the principles were implemented at a low level, the rest (22.2 %) – 

at a very low level, so there are significant reserves to improve the situation. For the convenience of 

analysis and making management decisions on priorities of financial support, a special matrix has 

been developed that is recommended to be used together with the hierarchy analysis method and the 

ABC analysis method. According to the results of ABC analysis, it is recommended that the 

greatest attention in sustainable soil management should be focused on adhering with the principles 

included in group «A». So, in the agricultural enterprises of Ukraine at the present stage, among the 

principles of sustainable soil management, priority No. 1 for financial support is to enhance soil 

organic matter content; the following – minimize soil erosion, prevent and mitigate soil compaction 

and improve soil water management. 

4.4. The holistic conception of financial support for sustainable management of SOC in the 

context of climate change was developed. The logical-semantic model of this conception consists of 

the following blocks: goal block, subject-object block, information-controlling block, 

organizational-and-financial block, result block. By managing organic carbon of Ukrainian soils we 

should focus on increasing the potential of cultivated land for carbon sequestration and mitigating 

the greenhouse effect. Rational use of land and the prevention of soil degradation can mitigate the 

effects of climate change and increase the level of food security not only in Ukraine but also in the 

world. Sequestration of carbon in soils can also increase the resilience of Ukrainian agriculture to 

climate change and its competitiveness. For the first time, it was determined the macroeconomic 

assessment of the need of financial resource for implementation of sustainable management of SOC 

for the period until 2030. The total average annual current costs for implementation of low carbon 
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land use in Ukrainian agriculture are equal to 1380.2 mln USD. The total investment costs with 

transaction costs for implementation of disposable measures of low carbon land use in Ukraine for 

the period until 2030 are equal to 510.5 mln USD. Practical implementation of these activities may 

contribute to the formation of economic soil fertility as a guarantee of stability and adaptation of 

Ukrainian agriculture to climate change and the sustainable competitiveness of land use. 

4.5. The financial cost-benefit analysis determined higher economic efficiency of organic 

fertilizer application of pig farm than mineral fertilizers because the cost of their nutrients is lower 

than the cost of the nutrient of fertilizers, which was 4.5–8.2 times more than the NPK prime cost in 

organic fertilizers. The results of the comparative analysis of economic effectiveness of the 

10 samples of organic pig fertilizer, bio humus «Humivit» and mineral fertilizers (Nitroamofoska, 

ammonium nitrate, carbamide) on the example of oats on the green mass show that the use of 

organic fertilizers sample number 1, 2, 3, 4, 5, 6, 10 is an economically effective, while organic 

fertilizers of sample number 7, 8, 9 are economically inefficient. By the main financial indicators of 

economic effectiveness (coefficients of payback, conditional additional profit, level of profitability) 

organic fertilizers sample number 1, 2, 3, 4, 5, 6, 10 have significant competitive advantages over 

the studied brands of mineral fertilizers and bio humus «Humivit». The use of organic pig 

fertilizers, except the sample number 8, in economic terms for the impact on potential soil fertility is 

more effective than bio humus «Humivit». The most significant economic benefits for the impact 

on potential soil fertility are samples of organic fertilizers pig number 1, 5, 10, whose application 

generates the lowest cost price of humus.  

4.6. The adoption and practical implementation of the National Program of Soil Protection of 

Ukraine is the basis for sustainable soil management at the national level. The projected total 

amount of funding of this Program (without the cost of fertilizer) on the 2021–2030 – 53.128 bln 

UAH (average – 5.313 bln) including the funds: state and local budgets – 11.099 bln (average – 

1109.9 mln UAH); by landowners and land users – 42.029 bln (average – 4202.9 mln UAH). In 

view the lack of a system of financing and/or state support for sustainable soil management in 

Ukraine, we substantiated and quantitatively evaluated the potential sources of soil protective 

measures funding by various variants: channeling of funds (30 % of the single tax replaces FAT; 

entry fee at protecting soil in the amount of 0.5 % of the normative monetary assessment of 

agricultural lands; channeling of funds (30 % of the land tax, provided the increase of its stake to 

1 % of normative monetary assessment of arable land; the simultaneous use of several ones of these 

options. A similar approach was tested at the regional level on the example of the project of 

Regional program of soil protection and reproduction of their fertility in Kharkiv region, as a result 

of which a projected need for financial resources for its implementation was developed.  

5.1. The study confirmed the hypothesis that the decisive role in the formation of the subindex 

of competitiveness by the yield belongs to the sum of operating (production) expenses per hectare. 

In order to determine the priorities (dominants) of increasing financial support of sustainable 

intensification of production and optimizing the cost structure according to the criterion of 

maximum crop yield, we have built econometric models and Cobb-Douglas production function. As 

production expenses did not attain the optimal level, so it was suggested to grow them to the 

optimal values with simultaneous optimization of their structure. The main direction of 

neutralization the effect of law of diminishing returns is the introduction of innovations. It was 

determined the status and most essential issues that hamper the transfer of innovation in sustainable 

soil management in agriculture. According to the survey, 68 % of surveyed enterprises engaged in 

crop innovation, 20 % do not exercise, and 12 % of respondents are undecided on the issue, which 

may indicate a lack of understanding of the essence of the innovation. The main reasons for refusal 

of innovative activity is the lack of financial resources – 40 % of main experts believe in this fact, a 

fifth of respondents does not see the need in implementing innovation, which is the result of 

manifestation of sociocultural psychological type. The same number of respondents does not 

conduct innovation due to low staff qualifications and significant risks associated with the 

implementation of innovative projects. The practical implementation of the optimistic scenario 

requires solving the problem of the deficit of own funds by significantly increasing the sources of 
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financial resources, in particular short-term loans by 3.8 times (innovative scenario). In this context, 

we developed a forecast of sources of financial resources for sustainable intensification of land use.  

5.2. The results of the study of impact of the level of land concentration in agricultural 

enterprises on their financial competitiveness in Ukraine indicate that small, medium and large 

enterprises can be competitive. The increase of level concentration of agricultural land has a 

generally positive influence only up to a certain limit, after which competitiveness was reduced. In 

the context of the future financial policy it is necessary to support agricultural enterprises that meet 

the criteria of a village-preserving model. One of the indicators of such conformity can be offered 

by us the sustainable competitiveness index of agricultural enterprises. The recommendations on the 

differentiation of the interest rate for credit compensation and improve the methodological support 

of the process of bank lending to agricultural enterprises was further developed. The results of 

analysis using DEA method show low level of technical efficiency for all legal forms of enterprises 

in agriculture. The calculation results demonstrate that agricultural enterprises of all legal forms 

have the potential to increase production without additional financial resources, but only by 

improving management efficiency and resource allocation. In general, larger land enterprises 

usually reach higher technical efficiency, but they are less efficient allocating their resources, that 

are traditionally the reserve for increasing the overall efficiency and competitiveness.  

5.3. Our research focuses on identifying the main political, economic, socio-cultural, 

technological, climatic and legal factors (PESTEL analysis) of investment attractiveness of land use 

of agricultural enterprises. The expert assessment of the nature and extent of their influence on 

investment attractiveness of land uses and likelihood of change in these factors in the medium term 

was carried out. The results of a comprehensive evaluation and cluster analysis of investment 

attractiveness of land use of agricultural enterprises in Ukrainian regions are presented. One of the 

main ways to increase the investment attractiveness of agricultural enterprises involves the 

reflection in the financial statements of the real level of their capitalization, primarily through the 

capitalization of agricultural land. The Bitcoin crypto-currency and blockchain technology can be 

used to capitalize of land in Ukraine. The land market can become a guarantee of sustainable 

competitiveness, but, together with great opportunities, it carries great threats and risks. It was 

found that with a capitalization ratio at the level of the actual interest rate in 2018 on deposits in 

foreign currency (2.4 %), the expert monetary estimate on average for Ukrainian agricultural 

enterprises (67225 UAH/ha) was 5 times higher than its level (13334 UAH/ha), determined on the 

basis of the capitalization coefficient at the level of the interest rate on deposits in national currency 

(12.1 %). So, the sale of these lands can begin only after the financial institutions of Ukraine move 

to a developed level, that is, deposit rates in national currency will correspond to the level of EU 

countries. Practical application of the research results will contribute to make informed investment 

decisions on the implementation of land investment. 

5.4. The scientific-and-applied approaches to the evaluation of efficiency were worked out on 

the example of a concrete investment-and-innovation project, which made it possible, for a first 

time, from the standpoint of systemic, situational and interdisciplinary approaches, to carry out a 

comprehensive assessment of the economic efficiency of financing of three short-term projects and 

one long-term project. For example, at an average profitability of 57.0 %, the static payback period 

of the land reclamation plowing project (cost 174.2 thsd. USD per 100 ha) by an additional profit is 

8.71 years, while the discounted payback period is 9.95 years, which can be considered acceptable 

both from a financial and a technological standpoint. The indicators of the NPV (786.9 thsd. USD 

for 45 years) and the profitability index (4.517) also indicate the economic efficiency of financing 

and feasibility of the project implementation. However, relatively long payback periods point to the 

need for state financial support for such projects and/or to seek innovative solutions to reduce the 

cost of meliorative plantage plowing and increase the payback from it. Other proposed projects are 

characterized by a relatively higher level of investment attractiveness, nevertheless, they require the 

attraction of external sources of financing. However, the value of IRR (16–35 %) indicates that, 

given the interest on bank loans, attracting them for financing will be appropriate for only one of the 

four projects. 
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5.5. It was determined the efficiency of financing of various innovative practices of 

sustainable soil management at the micro, meso and macro level. Majority of proposed practices 

was proven to be an economically efficient, so, they can be recommended to agribusinesses, that 

will increase efficiency and competitiveness of agricultural enterprises while simultaneous 

reproduction of soil fertility. A comprehensive approach to assessment the efficiency of program-

targeted financing of sustainable soil management at the macro level was demonstrated by example 

of the National Program of Soil Protection of Ukraine. The projected annual additional profit in 

2021–2025 can reach 24.9 bln UAH, during the 2026–2030 – 31.1 bln UAH, ie profitability 

program activities is about 51 %. Ratio payback of 1 UAH costs of Programme activities by cost 

growth yield (income) depending on the crops is 1.9–2.2 UAH. Analysis of discounted financial 

indicators showed the economic feasibility of program-targeted financing in optimistic and realistic 

scenarios (DPP less than 10 years). However, according to the pessimistic options, the discounted 

indicators are on the verge of efficiency, and without the non-financial effect (prevented loss) the 

financing by private investors remains in doubt. Cost-benefit analysis, taking into account prevent 

(minimize) the total ecological-and-economic losses can change the decision in favor of financing 

of combating degradation. 

Potential consumers of the research results are institutions of different levels of public 

administration and management of agro-industrial production, in particular, the Ministry for 

Development of Economy, Trade and Agriculture of Ukraine, the Ministry of Finance of Ukraine, 

the State Service of Ukraine for Geodesy, Cartography and Cadastre, the State Agency for Water 

Resources of Ukraine, agrarian enterprises by making political and/or management decisions on the 

(i) financial (in particular, fiscal) regulation of the formation of sustainable competitiveness of land 

use of agricultural enterprises and (ii) feasibility of financing of soil protection measures and 

reclamation of innovative-investment projects, scientific institutions and institutions of higher 

education of agrarian profile. The application of the results will increase the economic feasibility 

and effectiveness of the decision-making at different levels of management and sustainable 

competitiveness of land use of agricultural enterprises.  

It is clear that in the framework of one work it is impossible to cover all aspects of the 

problem raised. Therefore, in the future, such research areas may be promising: development and 

implementation of mechanism of environmental insurance; institutionalization and implementation 

of carbon lending; institutionalization and implementation of financial instruments to introduction 

sustainable soil management into practice. 

 

 

AUTHOR’S CONTRIBUTION AND PRACTICAL VALUE 

 

Scientific novelty of the obtained results. This study constitutes a first attempt to close the 

research gap in the literature and to promote research on the financial support for the formation of 

sustainable competitiveness of land use of agricultural enterprises. The main provisions of the 

habilitation thesis, which determine its scientific novelty, are specified in the following provisions: 

For the first time: 

- the methodological concept of financial regulation of the formation of sustainable 

competitiveness of land use of agricultural enterprises is developed and justified; it was proposed to 

expand the list of functions and activities of the State Land (Mortgage) Bank and/or its structural 

and regional offices; as well to create the State Financial Fund for land degradation neutrality and 

soil fertility reproduction; 

- it was developed the comprehensive methodology for assessing sustainable competitiveness 

of land use of agricultural enterprises, the approbation of which proved its practical applicability 

and allowed to identify and analyze the current state and problems of formation of sustainable 

competitiveness of land use of these enterprises in conditions of scarcity of financial resources; 

- it was developed the methodology for monetary estimation of losses due to soil degradation 

at agricultural enterprises, the approbation of which proved its practical applicability and allowed to 
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estimate and analyze losses due to soil degradation and impact of soil erosion on the financial 

results of these enterprises; 

- it was developed the methodology for evaluation of investment attractiveness of agricultural 

land use, the approbation of which proved its practical applicability and allowed to estimate and 

cluster analysis the current state of investment attractiveness of land use, factors of its formation 

and its improvement in the context of the introduction of the land market; 

- it was developed the methodology for evaluation of the efficiency of financing of 

improvement soil quality and land reclamation projects, the approbation of which proved its 

practical applicability and allowed to perform a financial cost-benefit analysis of use of liquid 

organic fertilizers, bio humus and mineral fertilizers, and to estimate the economic efficiency of 

financing of innovation-and-investment projects and practices of sustainable soil management at the 

micro, meso and macro level; 

- introduced into scientific circulation and determined the economic substance of the 

following concepts: «sustainable competitiveness of land use of agricultural enterprises», «financial 

support for the formation of sustainable competitiveness of land use of agricultural enterprises», 

«Global Sustainable Competitiveness Index of agriculture», «investment attractiveness of 

agricultural land use»; 

- strategic priorities of financial support and potential sources of measures financing for 

sustainable soil management is proposed and justified; it was proposed recommendations for 

improvement of fiscal regulation of formation of sustainable competitiveness of land use of 

agricultural enterprises and rural development; 

- a multi-factor linear econometric models of the dependence of SCI from the main subindixes 

were developed, the testing of which allowed us to quantify the SCI growth reserves of Ukrainian 

agricultural enterprises by improving the level of management and/or use of resources and to 

develop a forecast for increasing the sustainable competitiveness of enterprises in the medium-term 

prospect (until 2025); 

- one- and two-factor linear and nonlinear (quadratic) econometric models were developed, 

which made it possible to carry out quantitative assessment of the impact of land quality and 

financial support on the formation of sustainable competitiveness of agricultural enterprises in 

various soil-climatic zones of Ukraine; 

- it was developed the holistic conception of financial support for sustainable management of 

SOC in the context of climate change, which consists of the following blocks: goal block, subject-

object block, information-controlling block, organizational-and-financial block, result block; 

Improved: 

- theoretical concept of financial support for the formation of sustainable competitiveness of 

land use of agricultural enterprises; 

- methodological approaches to study of financial support for the formation of sustainable 

competitiveness of land use of agricultural enterprises; 

- conception of sustainable soil management in Ukrainian agriculture as a prerequisite for 

program-targeted financing; 

- methodology for international financial benchmarking of sustainable competitiveness of 

agriculture; 

- the recommendations on the improving of the financial-economic mechanism of sustainable 

soil management in agriculture; 

Was further developed: 

- identification of trends and opportunities of financial support for the formation of 

sustainable competitiveness of land use of agricultural enterprises, which allowed, for the first time, 

to develop a forecast of financial support for sustainable intensification of land use based on the 

transfer of soil protection innovations in agricultural enterprises;  

- assessment of impact of the land concentration on the forming of financial results and 

financial competitiveness of agricultural enterprises; 

- the provision on the formation of sustainable competitiveness of agricultural enterprises on 
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lands of different quality, taking into account the level of financial support of production; 

- the provision on the objectivity of the economic law of diminishing returns while increasing 

the size of financial support per unit of land area, and recommendations for overcoming his actions 

in agriculture; 

- the recommendations on the differentiation (depending on the size of enterprises by the area 

of agricultural land) of the interest rate for credit compensation and improve the methodological 

support of the process of bank lending to agricultural enterprises. 

Practical importance of the obtained results is argued by the fact that principal theoretical 

and methodic fundamentals of the dissertation are presented in the form of methodic and practical 

recommendations on financial support of formation of sustainable competitiveness of land use of 

agrarian enterprises. The obtained results will provide the scientific ground for practical support of 

the appropriate level of sustainable competitiveness. The main proposals of the author of the 

dissertation are practically used at different managerial levels: 

– at the state level: Scientific-methodic recommendations on formation of competitiveness of 

agrarian enterprises, structured proposals on financial support of balanced use of soil resources and 

recovery of soil fertility with argumentation of actions and calculations of costs for their 

implementation to secure long-term competitiveness of agrarian sector have been introduced by the 

Ministry of Agrarian Policy and Food of Ukraine while correcting the measures and amounts of 

their financing within the State target program of Ukrainian village development until 2015, as well 

as considered in shaping of the Strategy of development of agrarian sector of the economy of 

Ukraine until 2020. The proposals on regulation of competitive relations at the market of land lease 

and normative-legal regulation of soil protection and support of its fertility were considered while 

finalizing the corresponding project laws (certificate No. 37-20-15/17681 of November 19, 2014).  

Results of the research on achievement of a neutral level of land degradation, economic 

regulation, and normative-legal support of protection and rational land use, introduction of the 

fundamentals of sustainable land use to smooth climate changes and adaptation to them meet the 

priorities, goals and tasks of the state policy in the corresponding field and will be used by the 

Ministry of Ecology and Natural Resources of Ukraine while implementing the state policy on the 

fight against land degradation and desertification, policy in the field of climate change until 2030, 

strategies of the state ecological policy of Ukraine until 2030 (letter No. 01-07-621 of August 22, 

2019). 

Results of the research on rational use of soil resources, economic support of protection and 

recovery of soil fertility are considered and used by the NSC «ISSAR» while developing (with 

participation of the author of the dissertation) the «Strategy of balanced use, recovery and 

management of soil resources of Ukraine», «Complex of anti-degradation measures on irrigated 

lands of Ukraine» (approved by the Section of arable farming and mechanization of the Scientific-

technical board of the Ministry of Agrarian Policy and Food, protocol No. 3 of April 24, 2012); 

«Agrochemical supply of arable farming in Ukraine until 2020 (conceptual fundamentals)» 

(approved by the Section of arable farming and mechanization of the Scientific-expert council of 

the Ministry of Agrarian Policy and Food, protocol No. 3 of September 16, 2013), project of the 

«National program of soil protection of Ukraine» (introduced at the Ministry of Ecology and 

Natural Resources of Ukraine, letter of September 17, 2015, No. 5/1-8/11438-15), project of the 

State target program «Large-scale examination of the soil layer of Ukraine», «Concepts of organic 

production of agricultural products in Ukraine», «Concepts of organic arable farming (soil-

agrochemical supply)», «Concepts of achievement of the neutral level of land (soil) degradation in 

Ukraine», which are passed to the Ministry of Agrarian Policy and Food and the Ministry of 

Ecology and Natural Resources for implementation. Some works on legislative support of rational 

land use and protection of soil fertility were used in preparation of the project Laws of Ukraine 

and/or proposals to them, particularly «On protection of soil and its fertility», «On the turnover of 

agricultural land plots», «On introduction of amendments to some legislative acts of Ukraine 

concerning sustainable use of agricultural lands», «On peculiarities of the legal regime of land of 

the NAAS of Ukraine», «On introduction of amendments to some legislative acts concerning 
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improvement of the mechanism of soil protection and economic stimulation of recovery of their 

fertility», while preparing proposals of NSC «ISSAR» to the plan of measures on accomplishment 

of the National plan of actions concerning the fight against land degradation and desertification, as 

well as 16 reporting notes, proposals and analytical materials, which were submitted to the bodies 

of state and regional management for consideration and introduction (certificate No. 1-04/870 of 

September 21, 2018). 

– at the level of public organizations: Results of the research, related with organizational-

economic regulation of the rational use of lands and recovery of soil fertility are introduced by the 

Public organization «Ukrainian community of soil scientists and agrochemists», particularly used 

while preparing analytical notes, information materials, project of the regional program of soil 

protection and proposal on improvement of the regulatory supply of soil protection in agrarian 

sector of Ukraine, which are submitted to the bodies of the state (Department of arable farming and 

technical policy in AIC of the Ministry of Agrarian Policy and Food, Public council at the Ministry 

of Agrarian Policy and Food) and regional managerial levels of agro-industrial production 

(departments of agro-industrial development of Volyn and Kharkiv regional state administrations) 

for consideration and introduction (certificate No. 12-02/32 of October 30, 2018). 

Recommendations for improvement of financial support for the formation of sustainable 

competitiveness of land use of agricultural enterprises are recognized as having practical value and 

are recommended by Public organization «Institute of Eastern European Research and Consulting» 

for practical use in the development of management decisions on financial and agricultural policy in 

Ukraine and proposals for financial regulation of land relations at the national and regional levels 

(certificate No. 5 of January 21, 2020). 

– at the regional level: Results of the research and recommendations on formation of 

competitiveness of agrarian enterprises and recovery of soil fertility, stimulation of ecological 

innovations transfer, economic argumentation of soil-protective technologies of production of 

competitive agricultural products, development of an economic mechanism of soil fertility 

recovery, organizational-economic and financial support of rational use of soil resources, an 

expected need for investments, forecasted volume and efficiency of production are introduced by 

the Department of agro-industrial development of Kharkiv regional state administration (certificate 

No. 11-20/02/2458 of November 6, 2014).  

The Department of agro-industrial development, ecology and natural resources of Chernihiv 

regional state administration obtained the following results of the research for introduction, 

particularly strategic directions of development of low carbohydrate agrarian land use, proposals on 

improvement of the economic mechanism of soil fertility recovery, economic argumentation of the 

transfer of soil-protective innovations, including low carbohydrate agro technologies; proposals on 

rational land use basing on sustainable soil management; methods of evaluation of competitiveness 

of agrarian enterprises and recommendations on improvement of its level; methodic fundamentals 

of evaluation of investment attractiveness of land use (certificate No. 04-10/1879 of July 10, 2018). 

Methods of evaluation of investment attractiveness of land use, results of evaluation and 

cluster analysis of sustainable competitiveness of agrarian enterprises, results of the research on 

formation of competitiveness on the lands of different quality are introduced in the activity of the 

Department of agro-industrial development of Borova district state administration in Kharkiv region 

(certificate No. 284-02 of August 21, 2019). 

– at the level of economic entities: Proposals on rational use of land and recovery of soil 

fertility, ecological-economic argumentation of agro-technologies by the criterion of reduction of 

total emissions of greenhouse gases in the process of soil treatment, as well as greening of land use 

for low carbohydrate development of crop production are introduced at some agrarian enterprises, 

namely Farming Enterprise «Vatkin» in Kharkiv district (certificate No. 14 of February 4, 2015) 

and Private Agricultural Enterprise «Barvinok» Krasnokutsk district (certificate No. 17 of February 

19, 2015) in Kharkiv region. Methods of evaluation of enterprises competitiveness and 

recommendations on improvement of its level basing on the increase of the level of production 

intensity and upgrading of the resource supply are introduced at the State Enterprise and 
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Experimental farm «Chervona khvylia» in Velykyi Burluk district in Kharkiv region (certificate 

No. 74 of September 6, 2016). The scientific-methodic approach and results of determination of 

comparative economic efficiency of organic fertilizers application at a pig-breeding farm, biohumus 

«Humivit» and mineral fertilizers are used in practical operation of Limited Liability Company 

(LLC) «Research and production Enterprise «Globynskyi svynokompleks» (certificate No. 45 of 

November 11, 2016).  

The findings on the reserves of competitiveness increase, dependence of the yield of main 

crops on the size of specific production costs, proposals on sustainable soil management and 

application of economically argued measures on improvement of land quality, as well as methods of 

evaluation of enterprises competitiveness are introduced in the activity of Agricultural LLC 

«Promin» in Kotelva district of Poltava region (certificate No. 39 of May 18, 2017). The proposals 

on balancing of economic and ecological (organization of the structure of cropping area referring to 

the scientifically argued standards, application of soil-protective technologies and low carbohydrate 

ways of soil treatment) as well as social (sufficient increase of the level of labour payment) 

components of sustainable land use, and proposed principles of sustainable soil management and 

methods of expert estimates of the degree of the principles compliance, as well as methods of 

evaluation of enterprises competitiveness are introduced in the managerial and productive activity 

of the Farming Enterprise «Strohоho» in Zmiiv district of Kharkiv region (certificate No. 22 of June 

20, 2018). The proposals on application of soil-protective technologies of crop growing, ecological-

economic expediency of application of low carbohydrate ways of soil treatment, as well as 

recommendations on sale of the products of crop production out of the season of gross harvesting 

by means of organization of its storage in arm sacks are introduced at the Agricultural LLC 

«Shyikivske» in Borova district of Kharkiv region (certificate No. 11 of March 26, 2019). The 

methods of evaluation of the economic efficiency of soils melioration and reclamation investment-

innovative projects are tested and introduced at the LLC «Agrofirm «ZORIA» in Chuhuiiv district 

of Kharkiv region (deed of September 27, 2019).  

– in organization of educational process: Main findings of the research are introduced in the 

educational process of Kharkiv National Agrarian University named after V. V. Dokuchayev while 

developing working programs, educational manuals, scientific-methodic supply and teaching of the 

course «Environmental economy», «Economy of enterprises», «Management of enterprises’ 

competitiveness», «Management of projects», «Project management» and «Project management in 

ecology», as well as in the course and diploma projecting while training students of higher 

educational establishments of the first (Bachelor) and second (Master) degree (certificate No. 01-

24/907 of June 20, 2019), as well as in the educational process of the Faculty of Ecology of 

V. N. Karazin Kharkiv National University while teaching the courses «Environmental 

management», «Ecological marketing» and «Methodology and organization of scientific research» 

(certificate No. 4301/131 of June 15, 2018). 

The author’s scientific contribution is recognized at the national level by awarding the grant 

of the President of Ukraine (resolution of the President of Ukraine No. 105/2018-rp of July 16, 

2018) and scholarship of the CMU for young scientists (Resolution of the board of the Committee 

on the state prizes of Ukraine in the field of science and technology No. 1 of May 13, 2019). 

Moreover, being a part of the writing team, the author was awarded with a Golden medal of the 

Ministry of Agrarian Policy and Food of Ukraine for a significant contribution to development of 

agrarian sector of Ukraine (2014, within the program of the fair-exhibition «Agro-2014»).  

Approbation (testing) of the obtained results. The main provisions and results of the study 

were tested at more than 50 international and Ukrainian scientific-and-practical conferences, 

seminars, round tables, and congresses [20; 70–119]. The main results of the research have also 

been tried out in other ways: 

– declared in the scientific report «Scientific fundamentals of development of the state system 

of information support of conditions and rational use of soil resources of Ukraine» (2014) and 

«Scientific support of soil resources management in the context of the European integration 

processes» (2016), which were considered and approved at the meeting of the Board of the NAAS; 
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– stated in the scientific reports at the Board of the NAAS while studying the issues of 

«Scientific fundamentals of optimization of plant nutrition in the modern systems of arable 

farming» (2018), «Protection of soil from pollution as a mechanism of regulation of environmental 

conditions» (2018), «Scientific support of the increase of efficiency of use of acid and alkaline soils 

in arable farming of Ukraine» (2019); 

– presented in the report «On conditions and tasks of scientific support of balanced use and 

management of soil resources in the context of the European integration processes» (2019) at the 

meeting of Intersectoral scientific council of the NAS of Ukraine and NAAS on the problems of 

agro-industrial complex;  

– reported by the author of the dissertation, discussed and approved by the Coordinating-

methodological board on the problems of soil science, agrochemistry, protection of soils, as well as 

by the Board of Studies of the NSC «ISSAR» and were introduced in the annual interim progress 

reports and final scientific reports of the Institute for 2013–2019;  

– tested at the methodological seminars, particularly NSC «ISSAR», and used in the 

educational process of higher educational establishments, as well as for advanced training of 

specialists of the agrarian sector of economy; 

– included in the «Handbook for saline soil management. Eurasian Soil Partnership 

implementation plan» (2017) and tried out at the international training seminar for specialists, 

organized by FAO and Global Soil Partnership.  

The recommendations «Economic support of soil fertility recovery» are approved and 

recommended for introduction by the Scientific-Technical Board of the State Institution «Soils 

Protection Institute of Ukraine» (protocol No. 1 of March 10, 2016) while upgrading the financial-

economic mechanism of recovery of soil fertility and raising the efficiency of management of its 

rational use.  
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