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Abstract: A theoretical generalization of the essence of close in meaning concepts "disproportion" and 

"asymmetry" is realized in the article.  

The evaluation of asymmetries in rural development of Chernivtsi region is performed. 

Based on the analysis performed it was proved the importance of developing programs of asymmetries 

alignment in rural development of Chernivtsi region based on existing reproductive potential and existing needs 

of the rural population that is possible through the cooperation of entities engaged in economic activities in 

rural areas, local authorities, the peasants themselves and their own initiatives by creating a network of partner 

organizations. 
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Introduction. The rapid rise of globalization is the most important feature of the world in the 

third millennium. In the course of these changes there is the formation and intensification of the 

system of cross-border economic ties. The deepening of cross-border cooperation opens new 

opportunities for the revitalization of rural areas and obtaining synergistic effect from interlacing 

reproductive potential of rural areas and subjects that are located there. Considering the dynamics of 

external environment, there is a need for researching new factors, forms, conditions and parameters of 

imbalances overcome for rural development in the integration and convergence that affect the 

economic security of the state. 

Material and methods. Research purpose is complex assessment of asymmetries in rural 

development of Chernivtsi region and search for new forms of participants' interaction and cross-

border cooperation that is possible through the cooperation of entities engaged in economic activities 

in rural areas, local authorities and farmers own initiatives by forming a network of partner 

organizations. 

Method (methodology). Specific research methodology is a set of methods and techniques of 

systematization and summarizing existing scientific views on selected issues, research of specific 

characteristics of the task and justification of conceptual foundations for achieving the goal of the study. 

Results and discussion. Cross-border cooperation has a complex structure, where each area is 

tangent to the problems of rural development. 

In this area, the problem of rural development of Ukraine rises increasingly. Rural 

Development is an uneven, asynchronous and disproportionate process. The asymmetry is the 

distinctive feature of rural development. The concept of "asymmetry" that characterizes the 

phenomenon of absence or violation of symmetry is close in meaning to the concept of 

"disproportion". The definition of the essence of the concept of "disproportion" means incompatibility, 

inconsistency of parts, lack of proportionality in the whole object and separate divisions of the 

economy. The term "irregularity" also is in close synonymous connection with the term "asymmetry" 

and can be supplemented with "unrhythmicity" "inequality". Often, this concept can be considered in 

problems of uneven placement of human resources and unevenness of economic development. 

When looking for ways to address the question of overcoming disproportions of rural 

development appropriate to use the term "asymmetry" because it means lack of harmony in the 

system, and the rural area is open socio-economic system, the main function of which is to maximize 

the production of goods and services to meet growing needs not only their territory, but also other 
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economic and social systems. 

"Asymmetry" in the best way fits to the current conditions of rural development and more 

completely highlights the essence of the various socio-economic processes and their dynamics in rural 

areas under the influence of various factors that have some features. Asymmetry is typical for of any 

social or economic system that is shown in the imbalance, disequilibrium, inconsistency between 

elements of the system. That situation occurs for rural areas of Chernivtsi region and Ukraine as a whole. 

It should be noted that the asymmetry of rural development is a common and widespread 

phenomenon. Asymmetry of rural development is caused by both differently directed effects of the 

material factors and the clash of interests of agricultural participants. Excessive centralization, over-

regulation of the business environment and lack of support of small business forms are the main 

causes of rural development asymmetry. The problem of asymmetric distribution of advantages and 

benefits needs taking collective action in rural areas aimed at more equitable distribution effect.  

The intensity and success of cross-border cooperation depends on overcoming imbalances and 

asymmetries of rural development, that is, on the level of rural areas development. The level of 

development and functioning of rural areas depends on overcoming the imbalances and asymmetries in 

these territories and efficiency of their reproductive potential. Reproductive potential of rural areas is a 

difficult and complex characteristic of their development. It integrates important aspects of management in 

terms of European integration. Clear and unambiguous understanding of the structure of the reproductive 

potential of rural areas has not yet been formed.  

This is conditioned by the fact that research on this issue was made within individual 

expressions of the reproductive potential of rural areas. We consider that the optimal structure of the 

reproductive potential of rural areas should have a minimum number of components, but at the same 

time, they must fully perform specified functions. Our model of the reproductive potential of rural 

areas consists of three components related to the use of resources, facilities and depends on the level of 

management, technology and expertise. In this regard, the development of rural management aims to 

obtain a synergistic effect of interlacing reproductive potential of rural areas and their subjects, 

strengthening horizontal links on the principles and mechanisms of direct interaction. The main 

elements of the reproductive potential of rural areas are: the reproduction of labor; reproduction of raw 

material resources; reproduction of the means of production; reproduction of the financial capital; 

reproduction of the economic affairs (Fig. 1).  

 

 
Figure 1. Reproductive potential of rural areas 

Source: author's elaboration 

 

In our opinion, it should be eight criteria for the harmonious development of rural areas including 

reproducibility, balance, equability, consistency, handling, openness, dynamism and safety. However, 

experience shows that in violation of the normal course of economic processes in the country without 

government interference, growth disparities and asymmetry of socio-economic development of rural areas 

are observed (Belei, S., 2015). 

According to V. Kolchkov socio-economic asymmetry is stable in space and time deviation of 

conditions and results of socio-economic development of territories relatively to the system of 

established social standards and levels of economic development that prevent sustainable economic 

growth of the country and its regions, disturb the harmony in society, increase probability of crisis, 

hamper socio-economic transformation in the country (Kolchkov, V., 2012).  

According to these statements we will consider the asymmetry of rural development of 

Chernivtsi region as the level of controversy for the initial (caused by uneven spatial concentration of 
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resources) and the resulting (caused by different levels of effort applied) social, economic and 

environmental parameters of rural Bukovina during the period that violate normal course of economic 

processes and impede sustainable development, creating problematic areas. The diagnostic of rural 

development asymmetries of Chernivtsi region should begin with the assessment of indicators 

characterizing the development preconditions that will define an objective level of asymmetries caused 

by the initial conditions of functioning in the region (table 1.) 

 

Table 1. The prerequisites of the asymmetries of rural development of Chernivtsi region 

 
Group prerequisites Components of rural development 

Economic Social Еecological 

Natural and geographic *** * ** 

Historical and cultural ** *** * 

Demographically and labor *** *** ** 

Industrial and infrastructure *** *** *** 

The level of influence of factors on the occurrence of asymmetries in the 

development of rural territories: * - low; * * strong; *** - significant 
Source: author's elaboration 

  

To assess the economic preconditions for rural development we will analyze rural natural 

resource potential of Chernivtsi region (mineral water, land, forests, fauna, natural and recreational 

resources). The structure of the natural resources of Chernivtsi region is presented in Table 2.  

 

Table 2. The structure of natural resource potential of Chernivtsi region, % 

 
Potential resources Ukraine Chernivtsi region 

Integral potential resources 100 100 

including 

mineral 28,3 5,2 

water 13,1 18,3 

land 44,4 50,0 

forest 4,2 12,6 

faunal 0,5 0,2 

natural and recreational 9,5 13,7 

Source: author’s data processing (Zhuk I., 2018) 

 

The region is rich in natural resources. The region’s mineral base consists for 80% of raw 

materials for production of building materials. Forests represent great importance in economic and 

social development of the region, they are the source of wood products and non-woody plants 

products. The total forest area is 257.9 thousand hectares. Forests consists mainly of spruce, beech, fir 

and oak. It is possible to harvest berries, mushrooms, medicinal and industrial plants, wild fruits, meat 

of wild animals. Due to the fact that land is one the most important means of production, therefore the 

estimation of resource potential of of Chernivtsi region will start from land resources.  

The level of agricultural land availability in Chernivtsi region is low (Table 3). The area of 

agricultural land per one inhabitant of the village is three times lower (0.9 hectare) compared to an 

average in Ukraine (2.7 hectares). The level of arable lands availability is even worse. On average one 

rural inhabitant in the country is provided with 2.03 hectares of arable land, and in the Chernivtsi 

region - only with 0.62 hectare, that is 3.3 times less. It should be noted that the situation is somewhat 

better compared to the Carpathian region as a whole.  

This situation has developed historically in the region: a large proportion of forests and 

mountains in the areas (Table 3); traditionally big rural families with a lot of children. However it 

should be indicated that the level of asymmetry per average regional data (per unit area) is much 

higher than the than the average per inhabitant. Diagnostic results show that according to the level of 

natural resources availability, regional asymmetries are small. 
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Table 3. Availability of agricultural land on 01.01.2018 

 
Region Accounts per capita, hectares Per rural resident, hectares  The plowed, 

% agricultural land arable land agricultural land arable land 

Ukraine 0,85 0,63 2,7 2,03 60,4 

Carpathian region 0,34 0,28 0,91 0,56 30,6 

Chernivtsi region 0,57 0,37 0,90 0,62 41,9 

Source: author’s own processing (Sarchynska, T., 2018). 

 

The main indicators which can detect asymmetry of rural development are the volume of 

agricultural production, income of the participants and others. 

In 2017, agricultural producers received 4.3 billion of gross agricultural output (in constant 

prices of 2010), which is 8.9% less than in 2016. The indices of agricultural production of the Western 

region and of Ukraine as a whole are presented in Figure 2. 77.9% of the total volume of agricultural 

production was made by households. A high proportion of households is the unique characteristic of 

only the western regions of the country. 

 

 
Figure 2: Indices of agricultural products (in percent to 1990) 

Source: author’s data processing (Zhuk I., 2018) 

 

This indicator was 44.9 in Ukraine as a whole the largest one was in Zakarpattia (92.4%). In 

2017, 76.8% of households of Chernivtsi region were crop producers and 79.7% - livestock producers.  

According to the results of the research in 2017 farmers received 2.6 billion UAH of gross crop 

production, which is 12.5% less than in the previous year. Output of plant production (in value terms) 

decreased by 33.0% in agricultural enterprises and by 3.5% in households. In 2017 as a result of the 

decrease in production of grain products, sugar beets, canola, soybeans and potatoes gross crop 

production was less for 412.0 mln UAH compared to 2016. 

In 2017 gross output in the livestock industry amounted to 1.7 bln UAH, which is 2.4% less 

than in 2016, including in agricultural enterprises – for 4.6% and in households – for 1.8% less than 

the previous year. The most significant was the reduction of livestock and poultry for feeding volume 

that resulted in decrease of 26.8 mln UAH of gross animal products.  

The productivity level of the land using is one of the main economic indicators that 

characterize the efficiency of agricultural production. In 2017 it was produced 951.2 thousand of gross 

agricultural output (in constant prices of 2010) per 100 hectares of land against 1035.6 thousand UAH 

in 2016. It was produced 4712 UAH of gross agricultural output per capita of the region (in 2016 - 

5714 UAH). Chernivtsi region ranked twelfth place on grain yield among all the regions of Ukraine 

and third place - among the regions of the Carpathian Economic Region (Table 4).  

We can note that agriculture of Chernivtsi region has been characterized by the following 

major trends in 2017: 
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Table 4. The yields of major crops in 2017 

(all categories of farms; centners per 1 hectare) 
The yields of major crops Ukraine Zakarpatska Ivano-Frankivska Lvivska Chernivetska 

Crops 41,1 37,5 45,1 45,5 44,9 

Wheat (winter and spring) 38,8 34,6 44,4 46,4 47,1 

Corn 57,1 42,4 57,3 61,5 47,7 

Sunflower  21,6 17,6 22,4 25,4 20,0 

Potatoes  161,4 160,2 458,5 171,7 173,0 

Vegetables  206,1 211,3 162,7 192,4 183,0 

Fruits and berries 104,5 101,6 55,3 79,6 112,6 

Source: author’s data processing (Prokopenko, O., 2018) 

 

 agricultural output in value terms (at constant  prices of 2010) decreased by 8.9% as 

compared to 2016; 

 reducing in grain production by 21.8%, soybeans - by 34.9%, rape - 2.1 times, potatoes 

- by 5.0%, however, the fruit production increased by 4.3%; 

 reducing of meat production (live weight) - by 2.2%, milk - by 1.8%, eggs - by 4.2%; 

 compared with 1 January 2017 it was recorded a decrease of cattle by 8.0% (including 

cows - by 4.8%), pigs - by 3.7%, sheep and goats - by 3.9%, but the poultry production 

increased by 0.2%; 

 the level of agricultural production’s profitability  of large and medium-sized 

agroformations has increased from 25.2% in 2016 up to 35.6% in 2017; 

 average prices of sales of agricultural products by agricultural enterprises in comparison 

with has increased by 1.5 times 2016; 

 the average monthly wages of agricultural workers increased by 29.0% compared to the 

previous year, but were 16.8% lower than the average for the economy of the region. 

Nominal income increased by 22.1% in 2017 as compared to 2016 in Chernivtsi region. On 

average in Ukraine, the nominal income of the population increased by 15.0% in 2017. According to 

this indicator Chernivtsi region took 6th place (in 2016 - 20 place) among the regions of Ukraine. 

The real disposable income, determined by excluding the effect of prices, decreased by 14.4% 

compared to 2016 (by 14.3% in 2017). The average real disposable income decreased by 22.2% across 

Ukraine. Chernivtsi region took the second place (in 2016 - 21 places) among the regions of Ukraine. 

Disposable income per person increased by 27.1% in 2017 compared to 2016. 

The main cause of the crisis is violation of the balance of reproduction and renewal of fixed 

assets, leading to a deterioration of other macroeconomic indicators (delay in production, decline in 

average wage growth, rising proportion of the population with incomes below the subsistence level 

minimum,  increase in youth unemployment, the reduction of the aggregate demand for consumer 

goods and consumer services) and loss of motivation among rural population. A characteristic feature 

of the rural labor market is the persistence of a long negative trend in the growth of both open and 

hidden unemployment among the rural population. 

Thus, the results of diagnosing the economic preconditions for the development of rural areas 

allow us to conclude that the regions of the Western region of Ukraine are relatively uniform in terms 

of the input parameters for ensuring economic development. Therefore, it should be noted that 

asymmetries in the development of rural areas of the Chernivtsi region are due to a number of other 

reasons, namely: 

- underutilization of the advantages of the division of labor, the specialization of 

cooperation and the combination of production; 

- underutilization of the advantages of market forms of territorial organization of 

production; 

- inability of local authorities to implement reforms at the regional level; 

- discrepancy, lack of balance between stimulation of territories; 

- inexistence of equalizing mechanisms to overcome economic and social inequalities; 



The Scientific Journal of Cahul State University “Bogdan Petriceicu Hasdeu”  

Economic and Engineering Studies  
№. 1 (5), 2019  

http://jees.usch.md/                                                                                 e-mail: journal.ees@usch.md 

  

9 

 

- imperfection of the mechanism of budgetary regulation of regional development. 

Objective changes in economic development that occur under the influence of globalization 

processes open new opportunities for equalizing the asymmetries in the development of rural areas and 

activating economic activity by mobilizing their reproductive potential.  

The state policy in the sphere of development of cross-border cooperation in the context of 

rural development should be aimed at the organization of an effective system of preparation and 

implementation of cross-border projects that would facilitate the accelerated introduction of 

innovations and the development of multifunctional rural areas. 

Taking into account the aforementioned, the overall strategy for the development of rural 

areas should be clearly structured and have a step-by-step character (Fig.3). In accordance with the 

strategy for the development of the rural areas of Euroregion "Upper Prut", the main activities of the 

Euroregion "Upper Prut" in the context of the development of rural areas are: unity of the region, 

strengthening of the region, promoting the development of rural areas, protecting the environment. 

 

 
 

Figure 3. General scheme of the strategy of development of rural territories  

of the Euroregion "Upper Prut" 
Source: author's elaboration 

 

New forms of cross-border cooperation, localized elements in the system of economic 

structures should be the instruments of such cooperation, since an inefficient rural development 

management system only deepens the existing destructive processes in these territories (Belei, S., 

Zubarieva, О., 2015). Motives for new forms of interaction between actors and the reproduction 

potential of rural areas are: 

 joining and combining of available human and financial resources from the public and 

private sectors to obtain tangible economic benefits from their use; 

 association of members of rural communities around collective projects and multisectoral 

actions in order to achieve a synergistic effect and to level the competitiveness of rural 

areas; 

 strengthening of cooperation and mutual dialogue among various participants in rural 

development, that often do not have experience of joint activities, the elimination of 

possible interpersonal conflicts, decision-making and the achievement of agreement 

through discussion and consultation; 

 support for the process of adaptation to changes in the agrarian sector (for example, changes 

in the quality standards of agro-industrial products or channels of commodity circulation), 

in the environment, in the quality of life through diversification of the rural economy. 

So, the elimination of disparities in the development of rural areas is possible through the 

cooperation of the entities that are engaged in economic activities in the countryside, local authorities 

and the initiatives of the peasants themselves through the formation of partner organizations network. 

Existence of transboundary clusters in the system of agroindustrial complex is the synthesis of 

functions of rural areas in their traditional understanding and new functions related to the territory 

geographically close to the borders, a combination of the objectives of the development of the 

agroindustrial complex and foreign economic problems.  
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Local partnership is a new form of interaction. Local partnership (first appeared in the mid-

1980s, in the Anglo-Saxon countries as the idea of the joint work of many actors, aimed at the 

development of local communities). The network of cooperation is created on the basis of the interests 

of stakeholders, clients, workers, rural population, partner institutions and local communities. 

To choose the optimal form of local partnership, it is necessary to take into account political, 

economic, legal, financial, demographic, cultural, technical and organizational aspects. Institutions, 

various kinds of organizations, entrepreneurs and, of course, local government can represent 

participants of the local partnership for the development of rural areas. 

The most known forms of functioning of local partnerships are the following: the model of 

local partnership, worked out by the US Department of Labor (local economic revitalization), the 

model of the program "Leader +" (local action groups). This model is probably the most relevant 

today, because its goal is to support joint projects in rural regions that initiate active participation at 

the local level (Engel J. 1994). The aim of the program is to support and orientate actors in rural areas 

for long-term use of the potential of the territories, as well as the introduction of integrated, high-

quality and multiplier strategies for the sustainable development of rural areas. The priority areas for 

the implementation of the Leader + program include: support for territorially oriented integrated 

development strategies and the foundations of community involvement and integration (in particular, 

local producers); support for joint work between rural regions: regional, interregional and international 

cooperation, consolidation of all rural areas (Brussels, 2010). 

At the same time, social partnership is the result of an active factor in the equalization of 

asymmetries in the development of rural areas in which different social groups, strata and classes with 

their own specific interests create their own organizations through which they form a stable social 

community and ensure the social and economic stability of rural areas. The subjects of social 

partnership, as well as subjects of social and labor relations, are the following: employees, labor 

collectives, trade unions; employers and their associations; state and local self-government bodies as 

well as their representatives and jointly established bodies for regulating social and labor relations. 

Socio-economic partnership in the agrarian sphere is a form of interaction between agricultural 

producers, landowners and the rural community in order to realize the interests of the parties and 

support rural development on the basis of equality, mutual respect and mutual benefit. 

In modern conditions, a number of functions, which are often difficult to fulfill, fall on the 

state. The integration of state regulation with the opportunities of the private sector is the way out of 

this situation and can be considered as partnership between them. These relations manifest themselves 

in various models designed to satisfy the corresponding social needs. The system of the triune public-

private partnership between the authorities, business and the rural community should be based on the 

use of international standards of social responsibility, which provide for the observance of the 

principles of social responsibility and aimed at protecting the environment, saving resources 

economically. This will establish clear requirements for business, authority and society and thereby 

eliminate the existing disadvantages of today's so-called cooperation in the countryside. 

Conclusions. The current realities of European integration processes strengthen the role of 

cross-border cooperation and open new opportunities for the development of rural areas. The 

convergence of the rural areas economy of the Euroregion "Upper Prut" simultaneously acts as a 

catalyst and an indicator of the development of European integration of Ukraine. 

However, the current state of rural areas development of the Chernivtsi region is a process of 

uneven, asynchronous and disproportionate changes. The analysis of the development of rural areas 

showed an uneven development. The main disproportions in the development of rural areas of the 

Chernivtsi region are the following: monofunctional character of development; inefficient agriculture; 

negative impact on soil fertility, insufficient application of organic and mineral fertilizers; low income 

of the rural population; absence of conditions for the development of alternative business lines and 

their further diversification in rural areas; lack of an adequate mechanism for implementing financial 

support for the development of rural areas; Lack of economic interest to live and work in rural areas, 

motivation for work, unemployment, labor migration, poverty. Asymmetric development of rural areas 

of the Chernivtsi region makes it difficult to use the border as a stimulating rather than inhibiting 

factor of cross-border convergence. 
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It should be noted that Chernivtsi region has the opportunity to equalize the asymmetries in 

the development of rural areas, which are provided by a unique natural resource potential, features of 

land resources as a natural basis, human, scientific and technical potential. However, practice shows 

that if the normal course of economic processes is violated, without government intervention, there is 

an increase in disproportions and a socio-economic asymmetry in the development of rural areas. The 

conducted studies prove the necessity of developing a regional policy aimed at reducing asymmetries 

in the development of rural areas and searching for new forms of interaction between participants in 

cross-border cooperation. 

Elimination of disparities in rural development is possible through the cooperation of entities 

that are engaged in rural economic activities, local authorities and the initiatives of the peasants 

themselves, through the formation of a network of partner organizations. Partnership between the 

authorities, business and the rural community should be based on the use of international standards of 

social responsibility that will establish clear requirements for the activities of business, government 

and society and thereby equalize existing asymmetries in the development of rural areas. 
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Abstract. The article reveals the importance of land for the agricultural sector, as well as the state of 

weather and climatic conditions and their influence on the cultivation of agricultural crops. At the same time, it 

is reasonably emphasized that natural factors represent key factors affecting the economic viability of 

enterprises. The agricultural sector is more dependent on the climatic conditions than other industries and has a 

pronounced seasonal nature. It is noted that a significant part of the country’s territory is located in the zone of 

unsustainable farming. The stability of crop yields is decreasing from north to south of the country. That is why 

the southern zone of the country, including ATU Gagauzia, is located in the epicenter of unsustainable 

agriculture. This is evidenced by the indicators of yields of cultivated crops in various regions of the country. 

There are presented the yields of grain crops, sunflower and fruits in the whole country and in the regions for 

2009-2017. Comparative yields of grain crops and fruits on average in the southern zone of the republic and 

ATU Gagauzia, located in the epicenter of high-risk farming, are also given. The material is presented in tables 

and graphs. There was conducted an analysis of the instability of the yield of these crops for the analysed 

period. 

Keywords: land, yield, instability, regions, grain crops, sunflower, fruits.       
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Introduction. In the Republic of Moldova, soil is the main type of natural resources, the most 

important criterion for determining the productivity of the main factor of production in rural areas. The 

efficiency of land use largely depends on soil fertility, their rational and purposeful use, protection 

from adverse natural and anthropogenic impacts, scientifically based amelioration and chemicalization 

of agriculture [1, p.233]. 

The results of agricultural production are significantly influenced by the fertility of the land, 

the temperature of the air and the soil, the amount of precipitation, sunny days and other natural 

conditions. In favourable years, in this respect, the yield and the volume of gross output increase, in 

unfavourable years, they are significantly reduced. Consequently, depending on the quality of the land 

and the weather, the farms receive different quantities of products for equal expenses of labour and 

funds, all other conditions being the same. In this regard, the analysis of production efficiency should 

be made taking into account the quality of the land for a long period of time: 3-5 years or more. This 

will allow objectively identifying trends and patterns of development, to a certain extent, smoothing 

the influence of weather conditions on the result of production [2, p.30]. 

Analysis of recent research and publications. Issues of stability and steady growth in the 

production of grain and other types of products in the economic literature are considered from different 

perspectives. In particular, A.Rasskazova and R.Zhdanova in their publications introduce the concept of 

economic efficiency of sustainable land use [3, p.23-25]. S.Siptits examines the problems of combining 

the efficiency and sustainability of functioning agro-food systems [4, p.56-59], and I.Romanenko and 

N.Evdokimova - sustainability and efficiency of the location of crop production in the territory, which 

ensures a high degree of use of the bioclimatic potential of the territory [5, c.60-63]. 

Among Moldovan authors it is worth mentioning the works of doctors habilitat of economic 

sciences A. Stratan, V. Doga and E. Timofti, who in their studies developed and proposed their 
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variants of the economic mechanism for increasing the efficiency of production of grain, sunflower, 

fruits and grapes based on the rational use of land [6, 7, 8]. The studies of doctors of economic 

sciences L. Todorich and T. Dudoglo are of great importance, they aimed respectively at studying the 

problems of the sustainability of agricultural production [9] and assessing the level of stability in the 

productivity of the regions' lands [10]. 

  Research results. The indicators of agricultural efficiency are experiencing the special and 

direct impact of the natural quality of land resources and the climatic conditions of the territories. The 

Republic of Moldova is distinguished by a variety of natural features with pronounced zonality. The 

climate is moderately continental, characterized by relatively short moderately warm winters and long 

hot summers. Positive climate factors are the abundance of light and heat, the long duration of the 

warm period and relatively mild winters, the negative factors are droughts and the great variability of 

weather, especially in spring. The duration of the warm period (with a positive average daily 

temperature) averages 260-270 days in the north, 270-285 days in the central part and 280-290 days in 

the south of the republic. The duration of the cold period (with temperatures below 0°C) is on average 

95-105 days in the north, 80-95 days in the central and 75-85 days in the southern regions. The 

Republic of Moldova is in the zone of insufficient moisture. The average annual rainfall is about 380-

550 mm. The height of the place, the shape of the relief, the presence of reservoir, woodlands and river 

valleys have a great influence on the distribution of precipitation. The amount of precipitation 

decreases from northwest to southeast. The highest amounts of annual precipitation (500–550 mm) are 

observed in the northwest of the republic (Briceni and Edinet districts). In the southern and south-

eastern parts of the republic, as well as in the valleys of the Prut and Dniester rivers, the annual 

precipitation mostly constitutes 400-450 mm. The minimum precipitation (up to 400 mm) is observed 

in the south of the republic - in ATU Gagauzia, Taraclia and Cahul regions [11, p. 54]. 

Thus, natural factors are a key factor affecting the economic viability of enterprises. The 

agricultural sector is more dependent on the climatic conditions than other industries and has a 

pronounced seasonal nature. Table 1 presents the indicators of yields of grain crops in the Republic of 

Moldova by region for the last 9 years. It clearly confirms the dependence of land productivity on 

natural factors. For example, in an exceptionally unfavourable year 2012, the yield of grain per hectare 

of sowing area was 12.7 q/ha, and in the favourable year 2017, it was more than 2.7 times higher. In 

this regard, the industry is experiencing a high instability of crop production. During this period, the 

coefficient of variation reached almost 30%, which relates grain production to an unstable industry. 

 

Table 1. Indicators of grain yield by regions of the country for 2009-2017 (q /ha) 
 

Year 
Republic of 

Moldova 
North Centre South ATU Gagauzia 

2009 19,5 23,2 17,1 17,9 15,3 

2010 22,6 26,4 20,4 20,6 19,2 

2011 25,8 28 23 25,8 22,9 

2012 14,7 20,3 11,3 10,9 10,2 

2013 31,5 33,1 32,6 30 28,3 

2014 34,9 42,2 30,7 31,1 28,2 

2015 25,9 27,0 24,5 26,0 24,7 

2016 35,7 36,8 34,6 36,0 33,3 

2017 40,0 41,1 35,8 42,3 37,5 

Average 27,8 30,9 25,6 26,7 24,4 

Standard deviation 8,3 7,8 8,5 9,5 8,6 

Coefficient of 

variation, % 

29,8 25,2 33,1 35,6 35,3 

Source: Statistical Yearbook of the Republic of Moldova 2010-2018 

 

In addition, it should be noted that a significant part of the country’s territory is 

located in the zone of unsustainable agriculture. The stability of the crop yield is decreasing 
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from north to south of the country. That is why the southern zone of the country, including 

ATU Gagauzia, is located in the epicenter of unsustainable agriculture. This is evidenced by 

indicators of yield of grain crops in various regions. Thus, the coefficient of yield variation in 

the central and southern zones is respectively 1.3 and 1.4 times higher than in the northern. 

In dry years, low yield of grain crops cause a sharp drop in product profitability, and 

this in turn affects the sustainability of the enterprise and its economic viability. In this regard, 

one of the important tasks of land users is to ensure a higher stability of land resource 

productivity, using for this purpose agronomic, organizational, economic and other 

instruments. Indicators of grain crops yield in the regions of the Republic of Moldova are 

presented in Figure 1, and their dynamics - in Figure 2. 

The data in Figure 1 shows that the agricultural enterprises in the central and southern 

zones, as well as in ATU Gagauzia, on average for the 9 years, had grain crops yields lower 

than in the northern zone. This circumstance confirms more favorable conditions for the 

cultivation of grain crops in the northern zone.  

 

 
Fig.1. Indicators of grain crops yield in the regions of the Republic of Moldova for 2009-2017 

Source: developed based on the Table 1 

 

Figure 2 shows that during the analysed period, the yield of grain per unit area had a 

pronounced upward trend. If in the southern zone as a whole, this indicator increased on 

average over a year in accordance with the trend equation by more than 2.7 q/ha, in ATU 

Gagauzia - by 2.5 q/ha. In the northern and central zones, the increase in yield was 2.0 q/ha 

and 2.3 q/ha, respectively. 

A brief analysis of indicators of sunflower production in the regions of the country 

(Table 2) confirms higher yield stability than the cultivation of grain crops (the coefficient of 

variation was 22.1%). However, as can be seen from the table in the southern regions, the 

average annual sustainability exceeds 30%, which also confirms the higher natural 

vulnerability compared with the indicators of the northern and central zones. 
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Fig.2. Dynamics of grain crops yield in ATU Gagauzia and the southern zone  

of the Republic of Moldova for 2009-2017 
Source: developed based on the Table 1 

 
Table 2. Sunflower yield by regions of the country for 2009-2017 (q /ha) 

 

Year 
Republic of 

Moldova 
North Centre South ATU Gagauzia 

2009 13,0 16,2 11 10,2 9,6 

2010 16,7 17 14,2 15 14,5 

2011 15,8 18,1 14,1 14 14,4 

2012 10,6 13,6 8,2 8,6 7,7 

2013 20,9 23,7 19,9 18,6 17,2 

2014 18,8 21,2 16,1 18,2 16,9 

2015 15,9 15,8 14,0 16,9 16,6 

2016 20,1 18,8 19,4 22,0 21,1 

2017 22,2 22,0 19,6 23,8 23,3 

Average 17,1 18,5 15,2 16,4 15,7 

Standard deviation 3,8 3,3 4,0 5,0 4,9 

Coefficient of 

variation, % 

22,1 17,7 26,6 30,7 31,5 

Source: Statistical Yearbook of the Republic of Moldova 2010-2018           

 

The average sunflower crop yields for 9 years in the regions also confirm higher rates 

in the northern zone. Thus, in the agricultural enterprises of Briceni, Edinet and other areas of 

the northern zone, the yield of sunflower seeds per unit area was higher than in the central and 

southern farms and ATU Gagauzia by 21.7%, 12.8% and 17.8% respectively (Table 2 and 

Fig.3). Comparative indicators of the dynamics of the yield of sunflower in the northern and 

southern zones (Fig. 4) show that the enterprises of the southern zone are increasing the 

growth rates of land productivity and over the past 3 years even exceeded the values of the 

northern zone. On average, for 9 years the farms of the southern zone ensured an average 

annual increase of yield by 1.5 q/ha, which is 3 times higher than in the northern zone. 
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          Fig.3. Indicators of sunflower yield in the regions of the Republic of Moldova for 2009-2017 

Source: developed based on the Table 2 

 

 
Fig.4. Dynamics of sunflower yield in the northern and southern zones of the Republic of Moldova for 

2009-2017 
Source: developed based on the Table 2 

 

As the analysis of fruit production in the Republic of Moldova shows, the yield of 

orchards can be quite comparable both in the southern and in other regions of the country 

(Table 3 and Figure 5). This is evidenced by the experience of gardeners of ATU Gagauzia, 

who in harsh conditions of unsustainable farming achieved the average annual yield 12.5% 

higher than in the central zone and more than 1/3 than in the southern zone. 

Indicators of the dynamics of fruit yields for 2009–2017 show that, on average, the 

yield of fruit increased by 5.5 q/ha in the southern zone, and by more than 11 q/ha in ATU 

Gagauzia (Fig. 6). It is important to pay attention to the indicators achieved in ATU Gagauzia 

for the last 4 years, when the achieved average yield was equal to the indicators of the 

northern zone - 85 q/ha (Table 3). 
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Table 3. Fruit yield indicators by regions of the country for 2009-2017 (q/ha) 

Year 
Republic of 

Moldova 
North Centre South ATU Gagauzia 

2009 38,1 53,3 27,6 14,8 2,1 

2010 38,9 46,6 26 34,9 23,4 

2011 47,8 61,5 36,1 22,9 24,9 

2012 48,6 64,1 35,9 23,3 38,5 

2013 69,2 77,3 64,5 49,3 58,4 

2014 60,4 93,1 59,3 41,2 81,5 

2015 48,2 66,7 49,0 48,9 77,1 

2016 57,5 70,1 66,8 65,9 122,2 

2017 69,7 110,1 66,1 55,9 57,4 

Average 52,3 71,4 47,9 39,7 53,9 

Standard deviation 11,8 19,8 16,8 17,0 36,6 

Coefficient of 

variation, % 

22,1 27,7 35,2 42,9 67,8 

Source: Statistical Yearbook of the Republic of Moldova 2010-2018   

   

 
Fig.5. Fruits yield indicators in the regions of the Republic of Moldova for 2009-2017 

Source: developed based on the Table 3 

 

 
Fig. 6. Dynamics of fruits yield in ATU Gagauzia and the southern zone  of the Republic of Moldova 

for 2009-2017 
 Source: developed based on the Table 3 
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Conclusions. In the practice of agriculture in developed countries, high-intensity 

technologies for crop production are widely used. The introduction of optimal doses of 

organic and mineral fertilizers, the acquisition of high-yielding varieties and hybrids, modern 

products for crop protection, the saturation of the industry with high-performance equipment 

that efficiently performs technological operations and significantly reduces losses during 

harvest, require ever-increasing amounts of capital investments per unit of land area. 

Nevertheless, the reality shows that the current state of land use in the republic has 

considerable reserves for increasing the returns of the main means of production. The existing 

low saturation of the industry with material and financial resources, the availability of labour 

force in the countryside can, with proper organization of production, competent use of 

scientific achievements and best practices, and with increased technical discipline, increase 

the impact of land resources used by 25-40%. And these are huge reserves. 
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Summary.The main problems of the economic availability of food to the population of the West 

Kazakhstan region are considered. The wages, pensions and benefits in the region over a ten-year period are 

analyzed. It was revealed that the main source of income is income from labor activity, whose share in the 

income structure is gradually decreasing, and the state, in order to increase real disposable incomes of the 

population, increases social transfers. The distribution of the self-employed population in the districts of the 

region is shown. It has been determined that in the districts of the region agricultural production provides 

employment for both hired workers and the self-employed population. It has been determined that the self-

employed population in the rural areas of the region is engaged mainly in the management of personal farms. 

The structure of agricultural production by categories of farms has been analyzed and it has been determined 

that over 50% of the industry’s products are provided by households. The volumes of production of the main 

types of agricultural products in the region per capita are considered. It was determined that measures aimed at 

increasing the demand for agricultural products as food and raw materials for the food industry should be 

carried out by stimulating the development of agriculture itself in the region.  

Keywords: income, income structure, self-employed population, economic affordability of food, 

agriculture, households, production, consumption, cooperation of households 
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UDC: 338.43:334.72(574) 

 

Introduction. In the Republic of Kazakhstan, one of the priorities of the state economic policy 

is the national agri-food market, which is responsible for providing the population of the country with 

high-quality food. This is evidenced by the fact that food security is incorporated into national security 

as an element of economic security. Ensuring food security means that the state undertakes to ensure 

the physical and economic availability of safe and high-quality food products to the population, 

sufficient to meet the physiological standards of consumption and demographic growth [1,2]. The 

national agri-food market, as a system, includes regional agri-food markets. And if the national market 

is responsible for food security, then the regional market is responsible for the food self-sufficiency of 

the region [3]. The present state of development of the economies of the regions of the Republic of 

Kazakhstan are different. Also, the levels of production and consumption of basic types of food and 

the potential of their agriculture are different in terms of compliance with obtaining the necessary 

quantity of agricultural products, raw materials and food [4, Ch. eight]. In this regard, in order to 

develop recommendations on the formation of conditions for increasing the incomes of the rural 

population, studies were conducted on the existing income levels, their structure, the production of 

basic agricultural products and the consumption of basic food products by the population of the region. 

Materials and research methods. In the economic literature, methodological approaches to 

assessing the current state and development of the agri-food market are based on the main goal and in 

two aspects: relative to the territory and to each individual person. Thus, in relation to each individual, 

food supply is necessary for the formation of a physically and intellectually developed person, 
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improvement of well-being and the eradication of poverty in the reform of social infrastructure. With 

reference to a separate state, this is ensuring the food security of the country. 

In assessing the level of food security of the population, a system of indicators is used that 

characterize not only the production or consumption of the main types of food, but also the potential of 

the country's agriculture in terms of compliance with obtaining the required amount of agricultural 

products, raw materials and food [5,6]. 

Two basic groups of indicators were used as initial information for the analysis of the 

economic affordability of foodstuffs: monetary incomes of the population, production of main 

agricultural products and consumption of the most important food products in a separate region of the 

Statistics Committee of the Ministry of National Economy of the Republic of Kazakhstan and its 

territorial bodies [7]. 

To provide a comprehensive study in the work used such analysis methods as summary, 

grouping, comparison, ranking, visualization of statistical data, the application program VS Excel [8, 

9]. Materials and research methods. In the economic literature, methodological approaches to 

assessing the current state and development of the agri-food market are based on the main goal and in 

two aspects: relative to the territory and to each individual person. Thus, in relation to each individual, 

food supply is necessary for the formation of a physically and intellectually developed person, 

improvement of well-being and the eradication of poverty in the reform of social infrastructure. With 

reference to a separate state, this is ensuring the food security of the country. 

In assessing the level of food security of the population, a system of indicators is used that 

characterize not only the production or consumption of the main types of food, but also the potential of 

the country's agriculture in terms of compliance with obtaining the required amount of agricultural 

products, raw materials and food [5,6]. 

Two basic groups of indicators were used as initial information for the analysis of the 

economic affordability of foodstuffs: monetary incomes of the population, production of main 

agricultural products and consumption of the most important food products in a separate region of the 

Statistics Committee of the Ministry of National Economy of the Republic of Kazakhstan and its 

territorial bodies [7]. 

To provide a comprehensive study in the work used such analysis methods as summary, 

grouping, comparison, ranking, visualization of statistical data, the application program VS Excel [8, 9]. 

Results and its discussion. Analysis of official statistics shows that in the republic's GRP for 

2008-2017. the share of products of the West Kazakhstan region is decreasing. So, if in 2008 the 

region provided 5.1% of the gross output of the republic, then in 2017 - only 4.3%. In the period under 

review, the highest value of the indicator - 5.6% was in 2012, the smallest - 4.2% in 2015, in 2018 it 

was 4.1%. 

The share of agricultural production in the republican GDP also declined from 3.9% in 2008 to 

3.4% in 2017, and in 2018 to 3.9%. 

The economic availability of food means that the population of the country has the opportunity 

to purchase food in accordance with the minimum standards of food at the prevailing prices and 

incomes of various groups of the population. We have analyzed the dynamics of real disposable 

money incomes of the population, real wages, the real size of the assigned monthly pensions and 

benefits in the West Kazakhstan region over a ten-year period - 2008-2018. Results and its discussion. 

Analysis of official statistics shows that in the republic's GRP for 2008-2017. the share of products of 

the West Kazakhstan region is decreasing. So, if in 2008 the region provided 5.1% of the gross output 

of the republic, then in 2017 - only 4.3%. In the period under review, the highest value of the indicator 

- 5.6% was in 2012, the smallest - 4.2% in 2015, in 2018 it was 4.1%. 

The share of agricultural production in the republican GDP also declined from 3.9% in 2008 to 

3.4% in 2017, and in 2018 to 3.9%. 

The economic availability of food means that the population of the country has the opportunity 

to purchase food in accordance with the minimum standards of food at the prevailing prices and 

incomes of various groups of the population. We have analyzed the dynamics of real disposable 

money incomes of the population, real wages, the real size of the assigned monthly pensions and 

benefits in the West Kazakhstan region over a ten-year period - 2008-2018. 



The Scientific Journal of Cahul State University “Bogdan Petriceicu Hasdeu”  

Economic and Engineering Studies  
№. 1 (5), 2019  

http://jees.usch.md/                                                                                 e-mail: journal.ees@usch.md 

  

21 

 

The official statistics for 2008–2017 show that during this period, with a relatively stable 

growth of the consumer price index in the region, the real disposable money income of the population, 

real wages, the actual amount of assigned monthly pensions increased, but the rates of growth were 

different over the years . 

The highest growth rate of the real average monthly wage in the years under consideration was 

in 2014. In this year relative to 2013, this indicator increased by 4.4%, the smallest growth was 

observed in 2017, when relative to 2016 its value decreased by one%. In 2018, the average monthly 

salary was 151478 tenge. The real wage index of 2017 increased by 4.4%. 

These indicators differ from the average national indicators. The real salary in the country in 

2015 compared to 2014 decreased by 2.3%; in 2016, compared to the previous year, it decreased by 

1.1%, in 2017, as compared to 2016, it decreased by 1.7%. 

In the composition of the income from labor activity is significant income from employment. 

In 2008, it accounted for 60.4% (in urban areas - 66.6%, in rural areas - 51.9%). In 2017, its share 

increased to 64.2% (in urban areas - 66.9%, in rural areas - 60.1%). At the same time, the share of 

business income is reduced from 16.6% in 2008 to 9.7% in 2017. In the third quarter of 2018, income 

from hired work accounted for 62.5% of the income, 10.4% from self-employment employment, 

23.5% - social transfers, 3.6% other cash income. 

In 2008, in urban areas, entrepreneurship provided 9.2% of income, in rural areas - 26.8%. In 

2017, the share of business income decreased to 8.0% in urban areas and 12.3% in rural areas. 

Economic theory shows that, as a rule, in a period of business decline, the state, in order to 

stimulate aggregate demand, increases transfers. Social transfers during this period increased from 

18.8% in 2008 to 21.2% in 2017; in urban areas - from 18.4% to 19.9%, in rural areas - 19.5% to 

23.1% respectively by years. The size of the real accrued pension to the population of the region in 

2013-2015.increased. But in 2016 relative to 2015, its size decreased by 4.5% and in 2017 relative to 

2016, it grew by 12.4%. 

As a result of these changes, the real income index of the population of the region decreased in 

2015 relative to 2014 by - 2.5% and increased in 2016 relative to 2015 by - 5.9% and in 2017 

compared to 2016. increased by only 2.2%. 

In order to identify the factors that influenced the change in the monetary incomes of the 

region's population, we studied the structure of income. Studies have shown changes in the income 

structure of the population. In the years under consideration, the main source of income for the 

population was income from labor activity. However, their share in total revenues is reduced from 

77% in 2008 to 73.9% in 2017%. In rural areas - from 78.7% to - 72.4%, respectively, by year. 

In the West Kazakhstan region, employment affects the income and expenditure of the 

population. People carry out labor activities to meet personal and social needs, to obtain a certain 

income in order to ensure the economic affordability of food. 

Consider the employment rate for 2008-2018. population of the West Kazakhstan region. The 

study data in the framework of the years under review show fluctuations in employment in the West 

Kazakhstan region. They can be divided conditionally into three periods. In the first period - 2008-

2010.the value of the indicator decreased from 69.3% to 68.8% (by 0.5%). 

The second period - from 2011 to 2014. The highest level of employment in this period was 

recorded at 69.9% in 2012 (as compared to 2010, employment increased by 1.1%, and compared to 

2011, - by 0.4%). In subsequent years of this period, employment decreased. The third period is from 

2015 to 2017. In 2015, the smallest employment was observed in the region for the entire study period 

(2008-2017), which increased in subsequent years. The values of these indicators differ from the 

average employment indicators in the republic. In the republic in 2008-2017 the minimum level of 

employment - 66.1% was observed in 2009 and 2015, the maximum employment of the population 

during this period - 68% was recorded in 2013. 

In the West Kazakhstan region, over 48% of the region’s population, including those of 

working age, live in rural areas. The entire urban population is concentrated in the city of Uralsk - the 

regional center and the city of Aksai - the center of the Burlin district. 

Employment in the districts of West Kazakhstan Oblast during the study period was different. 

So, in 2008, employment above the average regional level was in Burlinsky and the smallest - in the 
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Bukeiardinsky districts. In 2017, the largest employment was provided by the Burlinsky district 

(77.8%), and the smallest - by the Kaztalovsky district (71.2%). Employment in the regional center - 

Uralsk was below the regional average (64.5%). 

As shown by our studies of the structure of the employed population by employment status, it 

is most preferable in the region to have the status of an employee. This makes it possible to work 

under a contract of employment, providing for payment (remuneration) in the form of wages, salary, 

bonuses, allowances, etc., or in kind. However, in 2017, in the region, 36.9% of the employed had the 

status of self-employed population. In all districts of the region, with the exception of Burlinsky 

district, their share is higher (Fig. 1). 

 

 
Note: Compiled according to the Statistics Committee of the Ministry of National Economy of 

the Republic of Kazakhstan. www.stat.gov.kz 

Figure 1 - Distribution of the self-employed population in the districts of the West Kazakhstan region 

 

Akzhayy, Bokeiorda, Zhangalinsky, Zhanibek, Kaztalovsky, Karatobinsky, Syrymsky, 

Taskalinsky, Terektinsky, Chingirlau districts are characterized by relatively favorable natural 

conditions for agricultural production. There are no cities here, other sectors of the economy are not 

developed, therefore agricultural production provides employment for the population. It provides 

employment for both employees and self-employed people. For the self-employed population, the 

sphere of employment is their personal households, which provide more than 50% of the industry’s 

products (Table 1). 

 

Table 1. Structure of gross agricultural output of the West Kazakhstan region by categories of farms in 

2013-2017,% 

 
 2013 2014  2015 2016  2017  

Grossissue - total 

including: 

100,0 100,0 100,0 100,0 100,0 

Agriculturalenterprises 5,9 6,1 5,7 8,0 9,0 

individual entrepreneurs and peasant 

orfarms  

28,6 32,1 30,5 36,7 37,1 

households 65,5 61,8 63,8 55,3 53,9 

Note: Compiled according to the Statistics Committee of the Ministry of National Economy of the 

Republic of Kazakhstan. www.stat.gov.kz 

 
It should be noted that the share of production of private households in the total volume of 

agricultural production in the region is decreasing. So, if in 2013, the share of household households 

accounted for about 52.7% of gross agricultural output: 78% in livestock production, 27% in crop 

production, and 53.9% in 2017. But, as studies show, in personal subsidiary farms there are significant 

http://www.stat.gov.kz/
http://www.stat.gov.kz/
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amounts of shadow turnover of cash and informal employment. This is due to the imperfection of tax 

legislation, small-scale production, underdeveloped trade and logistics infrastructure, which leads to 

an increase in the number of small players in the market and an unreasonable increase in the cost of 

products [10]. 

One of the most important tasks that the agricultural and food market and agriculture of the 

West Kazakhstan region should solve is self-sufficiency of the population of the region with the main 

types of agricultural products as food and raw materials for food products. However, this question is 

determined by the combination of natural conditions in regions of the region (provision with heat, 

moisture and soil fertility) for various branches of agriculture and land supply - the area of agricultural 

land per capita of the region. The specific feature of the combination of these factors in the region is 

reflected in the production per capita of the region of grain, potato, meat and milk (Table 2). 

 

Table 2. Production of certain types of agricultural products in the West Kazakhstan region per capita 

 
 2008  2015 2016  2017  2017  %  

2008  2016  

Grainandlegumes 1194,0 150,6 484,7 572,1 47,9 118,0 

Potatoes 80,4 109,2 114,1 90,9 113,1 79,7 

Vegetables 63,8 96,4 99,7 81,0 127,0 81,2 

Gourds 28,6 43,5 44,3 36,3 126,9 81,9 

Meat 59,2 61,9 63,5 67,2 113,5 105,8 

Milk 375,7 357,4 356,2 359,4 95,7 100,9 

Eggs 172,4 237 240,5 251,7 146,0 104,7 

Note: Compiled according to the Statistics Committee of the Ministry of National Economy of the 

Republic of Kazakhstan. www.stat.gov.kz 

 

The data obtained indicate that the agriculture of the region in 2017 compared to 2008 

increased production per capita: potatoes - by 13.1%, vegetables - by 27%, melons - by 27% and 

reduced grain production - by 52 ,one%. 

Of livestock production, meat production increased by 13.5%, milk production decreased by 

4.3%. The production of eggs has increased most significantly in the region - by 46%. 

At the same time, in 2017, relative to 2016, the volume of potato production decreased by 

20.3%, vegetables - by 18.8%, melons - by 18.1%. Livestock production increased slightly: meat - by 

5.8%, milk - by 0.9%. Egg production increased by 4.7%. 

It should be noted that the main producers of potatoes, vegetables and melons in the region are 

low-power households, which, in the absence of financial support from outside, as well as their 

cooperation in 2017, could not increase their production volumes. 

In order to identify the factors of increasing effective demand for food, we examined the 

dynamics of the average monthly wage by type of economic activity in the region. Studies have shown 

that in 2017, more than 60% of those employed in the regional housekeeper had a salary lower than 

the average monthly nominal wage. So in agriculture, where 22.7% of the employed worked, wages 

made up 49.6% of the average monthly indicator in the region. Another popular activity in rural areas 

is trade, where wages are equal to 76.6% of the monthly average, in education 56.1%, and in health 

care 72.3% of the average monthly nominal wages. 

Changes in household incomes have influenced the consumption of basic foodstuffs by the 

region’s population. The current level of consumption was higher than the 2008 level for all major 

types of food, with the exception of milk and dairy products, the consumption of which decreased by 

2.2%. The consumption of meat and meat products increased by 38%, eggs - by 46%, potatoes - by 

11.9%, bread and bread products - by 5%, fruits and berries, vegetables and melons - by 85.7%. 

Consumption growth in 2007 relative to 2016, it was less significant, and decreased for 

individual products. The consumption of bread and bread products, fruits and berries, vegetables and 

melons - has not changed. Consumption of milk and dairy products increased by 0.4%, eggs - by 

http://www.stat.gov.kz/
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0.7%. The consumption of meat and meat products decreased by 1.4%, the consumption of potatoes - 

by 2.1%. 

The dynamics of per capita food consumption in the West Kazakhstan region is presented in 

table 3. 

 

Table 3. Consumption of basic food products per capita in the West Kazakhstan region 

 
 2008  2015 2016  2017  2017  %  

2008  2016  

Meatandmeatproducts 50 70 70 69 138 98,6 

Milkanddairyproducts 232 222 226 227 97,8 100,4 

Eggs 100 147 145 146 146 100,7 

Potatoes 42 48 48 47 111,9 97,9 

Fruits and berries, vegetables 

and melons 

42 80 78 78 185,7 100 

Bakeryproducts 119 125 125 125 105 100 

Note: Compiled according to the Statistics Committee of the Ministry of National Economy of the Republic of 

Kazakhstan. www.stat.gov.kz 

 

Compared to rational norms, the nutrition of the region’s population is deficient in all food 

groups, with the exception of bread products. 

There are differences in food consumption among rural and urban residents. Studies of official 

statistics show that villagers consume more bread and bread products, vegetables and melons. 

At the same time, they consume less meat and meat products, milk and dairy products, eggs, 

fruits and berries, potatoes. 

Comparison of indicators of actual consumption of the main types of foodstuffs by the 

population of the republic with scientifically-based physiological consumption norms show that, on 

average, their consumption in the republic is higher than the subsistence minimum. At the same time, 

a comparison of the current level of consumption with rational norms, approved by order of the 

Ministry of National Economy of the Republic of December 9, 2016 No. 503, shows that the nutrition 

of the country's population is deficient in virtually all foodstuffs under consideration. The shortage of 

meat and dairy products attracts attention. In the diet, the necessary, but expensive products (for 

example, meat, cheese) are replaced with less useful, but more affordable and cheaper (bread products, 

potatoes). 

Findings:  

1. Measures aimed at increasing the demand for agricultural products as food and raw 

materials for the food industry should be carried out by stimulating the development of agriculture 

itself in the region. To this end, in the West Kazakhstan region, it is necessary to implement programs 

for the development of personal subsidiary farms through their cooperation. The cooperation should be 

a source of increasing the incomes of the rural self-employed population and the profitability of 

personal subsidiary farms. 

2. It is necessary to implement a regional program to support the most vulnerable groups of 

the population whose incomes do not make it possible to purchase a set of food products necessary to 

maintain an active and healthy lifestyle. In particular, the purpose of increasing the demand for food 

could be facilitated by the provision of subsidies for catering for children, pensioners, pregnant and 

lactating women. 

3. It is necessary to develop the network trade of agricultural products through the creation of 

electronic trading platforms. This will allow co-operatives of personal subsidiary farms, small farms 

and farmers to feel like equal participants in a large market, since any manufacturer who wants can 

post information about themselves completely free of charge and will increase their incomes. 

4. Governmental investments are needed in the development of the region’s transport 

infrastructure, which will also indirectly contribute to increasing the demand for agricultural products 

as foodstuffs and raw materials for their production. 

http://www.stat.gov.kz/
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Abstract. The article explains the significance of large agricultural enterprises (corporations) and small 

forms of management (households) in ensuring the food security of Ukraine, employing rural population and 

developing rural areas, as well as the advantages of small business to corporations. It is stated that corporations 

and small agribusiness should develop in parallel, building close economic relations, which need constant 

improvement. 

The author notes that development of integration processes in the agrarian sector is one of the promising 

directions that will promote the efficiency of agricultural production. Small commodity producers are interested 

in this kind of relationship, since integration gives them guarantees regarding provision of work and marketing 

of manufactured products. While implementing the integration relations households are provided with means 

and objects of labor, seeds, planting material and feed, technological support and guarantees regarding selling 

manufactured products. 

The article describes the models of attracting households to integration relations in the agrarian sector of 

Ukraine: production contracting, mini-cluster model, cooperative model, cooperative-integrated model. 

Including small business in a cluster model of the agrarian market will create objective conditions for improving 

the efficiency of its management. Having large production facilities, agro-corporations can purchase 

agricultural products from small enterprises on the basis of contracting for further processing (freezing, drying, 

etc.) and sales. Suggested models and mechanisms of interaction between large and small agribusiness will 

increase the efficiency of organization of their activities, as well as promote the development of rural areas. 

Keywords: agricultural sector, corporations, small business, households, integration relations, 

production contracting, mini-cluster model. 

 

JEL Classification:  Q11 

UDC  338.43 (477) 

 

Introduction. In Ukraine, the organizational structure of agriculture is represented by two 

categories of agrarian producers, they are: agricultural enterprises of various organizational legal 

forms and households that carry out agricultural activity both for the purpose of providing their family 

members and city relatives with food products and agricultural commodity production and do not have 

the status of legal entity. During long period of time, small forms of economic activity (households) 

operating in the agrarian sector of the economy retain the traditional function of the landowner - the 

proprietor, the entrepreneur and the owner in one person, which means that various agricultural work 

on the agricultural land will be done in the best possible terms, with care towards the land, as well as 

to the cultivated plants and animals. 

In developed countries big business creates favourable environment for innovation which plays 

a significant role in economic development. However, small business is an integral element occupying 

a large niche in national economic system, modified with the transformation of large enterprises [1, p. 

15]. The advantages of a large agrarian business today are the following: the introduction of new 

technologies, maximum productivity in the cultivation of major crops due to the expansion of 

production, the possibility of diversification of products, and a higher economic result. 

The main body of the academic paper. Despite the fact that large agro enterprises are major 

agricultural producers in modern conditions, small business has found its place in the agrarian sector 

and continues to develop. This is partly due to a number of advantages of small production, such as: 

ease of setting up a small business, organization of own business; flexibility, ease of specialization 

change; minimum fixed costs; special friendly nature of the relationship in the team. 

mailto:u_lyudmila@ukr.net
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Households occupy a significant niche in the food supply of the country, as well as participate 

in the restoration of the labor force, raising the standard of living and welfare of the rural population 

by increasing revenues from sales of products in urban markets, developing rural areas, using small 

mechanization, which is unusual for large agricultural enterprises. In order not to lose a powerful 

producer of agrarian products and to preserve a specific rural system, it is worth creating conditions 

for further development of households. 

It is necessary to promote the development of large and small forms of agricultural production 

in unity - they should not be contrasted, but mutually support each other. Households and agricultural 

enterprises should have close economic relations that require continuous improvement. 

Small farms sell agricultural products in small quantities as raw materials to intermediaries or 

directly to processing enterprises of agrarian products in the domestic market at low prices. 

Creation of new organizational and legal structures on the basis of households will enable them 

to significantly improve the conditions for the production and marketing of manufactured products, to 

ensure concentration of production, which will allow the use of mini-machinery, reduce the cost of 

people’s labor to produce a unit of production, improve the work and life balance of the peasants, 

increase production efficiency. 

Large and small agribusiness should supplement each other, occupying their niches while 

satisfying the needs of society in food, as well as food and light industry - in agricultural raw 

materials. Small farms increase the production of products that are being cut in large enterprises. The 

latter are increasingly specialized in the production of cereals, sunflower seeds, sugar beets, while 

small farms are increasing the production of potatoes, vegetables and milk. 

Development of integration processes in the agrarian sector is one of the promising directions 

which will promote increase of efficiency of agricultural production. In general, integration is the 

process of combining different subsystems to achieve the goals of the organization or the introduction 

of any particular parts into a single whole of a particular system. 

In agriculture, integration is seen as the development of productive and economic ties between 

enterprises of agro-industrial complex, focused on the combination of their land, financial, material, 

and human and other resources for the production and sale of the final product [2, p. 380]. Economic 

growth in the country is possible to be achieved only if the integration of large and small business is 

based on the benefits for both large corporations and small businesses. Such integration should be 

considered as an economic symbiosis, long-term economic interaction of strategic partners, which 

gives a synergistic effect when the effect of the joint activity exceeds the sum of the economic effects 

of individual enterprises. 

Small commodity producers are interested in this kind of relationship, since integration gives 

them guarantees for the provision of work and marketing of manufactured products. While 

implementing the integration relations households are provided with means and objects of labor, 

seeds, planting material and feed, technological support and guarantees regarding selling 

manufactured products. Referring to world and domestic experience, it is possible to increase the 

efficiency of households through its technical and technological upgrade, organising a complex of 

educational and advisory activities in rural areas and the creating conditions for the formation and 

implementation of integration relations. Kopach K. states that the integration of agrarian enterprises 

and households is that inseparable interconnection, mutual understanding and close relationship 

between them, which will not only provide the population with products and revenues, but also 

facilitates the implementation of other economic and socially important functions for the state [3]. 

Active interaction of households with agricultural enterprises could be facilitated by: contractual 

operations on grazing and fattening of animals, reproduction of a productive herd, the sale of 

agricultural products, storage and processing of products, joint implementation of certain measures 

(creation of compatible production facilities, construction, etc.); development of lease relations (lease 

of industrial buildings, premises, productive livestock and other fixed assets); renting the necessary 

equipment for a fee, etc. Obviously, small commodity producers can independently directly enter into 

contractual relations with each of the participants in market infrastructure: harvesting, processing and 

trading organizations, marketing cooperatives, etc. In this case, they will have additional costs for 

storage, transportation, preparation of products for sale [4]. 
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Small agricultural producers are very limited in access to credit resources, not always provided 

with fixed and circulating assets, they also require agro-service and advisory support. The 

implementation of the priority tasks of agrarian policy requires, basically, creating new integration 

relations, which envisage close coordination between large enterprises and small business 

representatives. In this case, it is necessary not only to provide access to resources and state support 

for the development of small business in the countryside, but also to establish close production links in 

the process of production and marketing of agricultural products. 

Scientists have developed several models of attracting households to integrational relations in 

the agrarian sector of Ukraine, a mini-cluster is one of them. There are several interpretations of the 

term: a cluster is a group of interconnected enterprises or organizations located in or near the 

settlement that complement and enhance each other's competitive advantages; cluster is a voluntary 

branch-territorial association of business entities, including state authorities, with a view to 

consolidating activities and achieving competitive advantages in the context of globalization, etc. [5]. 

It is necessary to distinguish between vertical and horizontal integration while creating the 

cluster. Vertical integration is achieved through a combination of technologically interconnected 

productions, distribution systems and other economic processes within the scope of the activity of the 

association. The advantage of vertical integration is to achieve savings or reduce costs in the process 

of joint production, sales of products, the established functioning of the quality control system, etc. 

Stable raw materials supply will help to manage production planning and supply schedules more 

efficiently, and will reduce overall costs [5]. 

Mini-cluster models [6] were developed to be applied as informal types of horizontal and 

vertical integration in world practice. An enterprise integrator is the core of the cluster, it forms its 

internal infrastructure according to a certain type of production. Depending on the specialization, one 

or more processing or trade enterprises can serve as the core of the cluster, and its members 

(agricultural producers) form the raw material zone. The cluster operation experience shows that the 

formation of cluster associations by large enterprises is the most sustainable as they are interested in 

the involvement of small and medium-sized commodity producers in order to obtain labor-intensive 

products to fill specific product niches, as well as cooperative enterprises of commodity producers 

supported by state authorities [7]. 

Agro-industrial clustering, by definition of Sabluk P.T. and Kropivko M.F. [8], is the 

concentration and specialization of agro-industrial production with the formation on the territory of 

closed food chains on the basis of integration so that clusters participants could obtain competitive 

products, as well as increase profitability. 

The cluster model of agro-industrial production organization of development involves the 

formation of the following closed cycles "production - storage - processing - realization of agricultural 

products" on a particular territory, operating on the basis of integration and cooperation, to ensure the 

effective functioning of each agro cluster participant, production of competitive products and profits 

maximization. Including households in the cluster model of the agrarian market will create objective 

conditions for improving their management efficiency. The cluster model is an organizational 

framework for ensuring regional, as well as sectoral, product etc competitiveness. 

Cluster local networks of territorial production systems are sources and factors ensuring a high 

level and quality of life of the population, economic growth and sustainable development of territories. 

Formation and development of clusters in the food complex requires uniting producers of a particular 

type of agrarian raw material and / or food products into a technological chain with horizontal and / or 

vertical links. Within the framework of the cluster, on the basis of integration and cooperative ties, the 

adaptation of agrarian and processing enterprises to market conditions of economic activity takes place. 

The increase of economic management efficiency is achieved through the support, development and 

intensification of industrial and economic ties, which, in the final analysis, provide a high overall result. 

Increasing the productivity in clusters as the result improve the quality, safety and competitiveness of 

manufactured products, and enhance economic performance for all its participants [9]. 

Along with managing the agrarian cluster participants, it is very important to manage its 

structure as the main purpose of the management mechanism is to create the system of relations 

between the participants, which will contribute to counteracting the influence of negative factors, 
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making prompt adjustments and responding to changes in the environment, and the main task is to 

ensure the organizational unity of the participants in improving the efficiency of the activity, creating 

necessary conditions for the transformation of economic relations, successful sustainable economic 

and social development problem solving[10]. 

Combining the efforts of households and other organizational and legal management forms 

based on cluster model will have positive influence on their development as a result of lower 

production operating costs, reducing financial risks, forming relationships on a contractual basis, 

which will increase the production profitability on small farms. Along with this, as a result of the 

effective functioning of the agro cluster, the development of auxiliary crafts will be widespread, in 

particular, the repair and construction of warehouses, the repair of servicing and agricultural 

machinery, that is, alternative segments of small farms within the agro cluster may become 

complementary to the main production. Such a system of production organization, of course, 

eliminates a number of contradictions between individuals in the agrarian sector of the economy [11], 

and eventually lead to the development of industrial and social infrastructure in the countryside, and 

an increase in the living standards of the rural population. 

Another important and promising model for attracting households to integrational relations in 

the agricultural sector is industrial contracting, which is, on the one hand, the simplest form of 

combining the production interests of the two sectors of the economy, from the provision of 

agricultural production to its harvesting, and on the other hand, - it forms strong cooperative-

integration production and distribution links in the agricultural sector of the economy [4, p. 106]. Also, 

production contracting increases the competitiveness of products in the market, as well as its 

profitability. The positive aspects of contracting are the following: it allows to distribute different 

types of resources among the subjects of integration in a more efficient way, increase revenues by 

combining activities, reduce dependence on weather and climatic conditions due to spatial 

diversification, enhance the competitiveness and investment attractiveness of agribusiness. 

Owning large production facilities, agro-corporations can purchase products of horticulture, 

berry and vegetable growing from small enterprises for further processing (freezing, drying, etc.) and 

sales on the contracting basis. Expending the product line by producing frozen and dry fruits and 

vegetables will allow filling the market with domestic products, eliminating the shortage of raw 

materials for the food industry, and increasing employment in rural areas. 

Another is the cooperative model which requires creating a system of consumer co-operation. 

According to Article 2 of the Law of Ukraine "On Cooperation", a consumer cooperative is formed by 

uniting the physical and / or legal persons for the organization of trade services, procurement of 

agricultural products, raw materials, production of products and provision of other services in order to 

satisfy the consumer needs of its members [12]. The advantages of consumer co-operation are the 

following: the ability of its members to use the services of transportation and distribution of products, 

as well as advisory services, collective protection of interests, etc. 

The next is co-operative-integrated model which also involves creating a consumer cooperative, 

integrating with the production, processing or marketing enterprise of the agrarian sector of the 

economy. The main advantage is the deeper level of agro-economic integration preserving the 

independence of business entities, however the problem is the inability of the integration interaction of 

individual rural households that are not members of the cooperative. 

Worldwide practice shows that franchising and outsourcing are two other effective forms of 

interaction between large and small agribusinesses. 

Franchising in modern conditions is one of the best and most effective ways of developing a 

small business. It works both for enterprises that have already achieved some success and would like 

to develop in the future, and for starting business enterprises that have the desire and ability to do 

business under the direction of a large enterprise, gain new knowledge, experience, master and take 

innovative technologies and methods of business organization. This is an integrated form of large and 

small business cooperation, considering necessary balance of economic interests of both parties [13]. 

Franchising is an agribusiness system, which consists of a large agricultural enterprise 

(franchiser), operating effectively on the market, has its well-proven brand and small business 

(franchisee), which has acquired the franchisor's right to use his trademark and running business 
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technology [14 ]. The cooperation mechanism in the agrarian sector is the following: a large 

agricultural enterprise gives a small business the right to use its brand, teaches business technologies, 

and also provides a guarantee, as its success has already been proven in practice. The effectiveness of 

franchising is twofold: firstly, it makes it possible to engage active but not very experienced in 

agribusiness people and teach them effective business processes management, and secondly, it allows 

to build network business in large areas. Thus, franchising is a method of replicating successful small 

farms that produce similar products with large agricultural enterprises. 

The franchising model of interaction between large and small agrarian enterprises has a number 

of advantages: firstly, the period of operation of small agribusiness is significantly expanded, the risks 

of products sale decrease, secondly, the number of small agricultural enterprises goes up, which 

increases the employment of the rural population, thirdly, it makes it possible to satisfy the needs of 

the population in natural products, and, fourth, increase the profitability of budgets of rural areas. 

Franchising has room for successful development of small agribusiness, since it combines ownership 

and managerial skills of large agribusiness. 

Outsourcing in agribusiness is the transfer of various elements of economic activity from a large 

agricultural enterprise to a small agribusiness on the long-term contract (agreement). Outsourcing 

involves a closer mechanism of interaction between large agricultural enterprises and small 

agribusiness than contractual agreements. Large agroholdings can lease or sell a part of assets to a 

small business on special inducement under the contract. 

The ideas of outsourcing have the following undeniable advantages: large agricultural 

enterprises concentrate their efforts on their main activities and are not distracted by the production of 

other types of products; reducing operating costs, number of employees, risks, etc. [15]. 

Under outsourcing, small businesses perform work according to the contracts having minimal 

influence on the business of large agribusiness, as according to the contract, only non-major processes 

could be transferred. For example, packaging products, drying and freezing products, etc.  

The reasons behind the spread of outsourcing as a mechanism for interaction between large 

agricultural enterprises and small agribusiness are: lack of knowledge about the principles of 

outsourcing, fears of large agrarian enterprises about disclosure of commercial secrets, lack of highly 

skilled and active managers of small agricultural enterprises, lack of support from the authorities, lack 

of information on the potential of small forms of management [16]. 

Conclusions. Small business is reasonable and can develop in those activities and spheres, 

which have an advantage over large-scale business. That is why it is necessary to promote the 

development of both large and small forms of agricultural production, not to violate their integrity and 

not to oppose one another. They must not only complement the forms of functioning, but also 

implement the specific conditions and factors of innovation development, and at the same time, 

establish joint promotion of agricultural products on the market with the minimum participation of 

intermediaries. 

Interaction of small and large agribusiness farms can be reflected in the integration of large 

enterprises with households, which will increase the profitability of small business entities and 

increase the volumes of production of large enterprises. At the same time, small producers are 

provided with the resources necessary for the production of agrarian products. 

The formation of agricultural cluster involves the growth, development and improvement of the 

quality of agricultural products produced in small farms, growth of competitiveness of economic 

entities in order to access commodity markets and formation of an appropriate environment for its 

functioning, which will increase the efficiency of agricultural production, diversify the economy and 

improve living standards and well-being of rural population. Particular attention should be paid to the 

geographical concentration of economic entities within the cluster created, which will enhance the 

integration and cooperative ties between commodity producers and increase the synergy effect in the 

process of agricultural production. 

The efficient functioning of clusters through the integrated participation of all agrarian market 

participants will ensure the creation of closed cycles for the production, storage and processing of 

products, which will lead to a production quality increase and its competitiveness on the market, and 

will promote the growth of employment of rural population. 
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Large agricultural enterprises, in the process of diversification, increase in production volumes 

or development of the raw material base, are able to satisfy their own interests by involving 

households in joint activities, which, on the other hand, will receive guarantees regarding social 

protection, employment, effective distribution of profits, provision of basic means, fodder, seeds. The 

cluster model will solve the problem of resource-based industry and promote the implementation of 

products with high added value in the market. 

In order to function successfully on the regional level, it could be good practice to approve the 

cluster management principles support programs that can be implemented in the form of regional 

contests for better cluster projects. 

Franchising and outsourcing can be considered as effective forms of relations between 

corporations and small businesses, which will significantly increase the efficiency of small 

agribusiness, and, consequently, will ensure the living standards and welfare of rural residents. The 

proposed models and mechanisms of interaction between large and small agribusiness, will increase 

the efficiency of organization of their activities, as well as promote the development of rural areas. 
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Abstract: The paper is devoted to research of place and role of agriculture in the system of the world and 

national economy. Assessment of effect of agriculture on general economic indices has been made. The article 

shows the influence of agriculture on the foreign trade balance of Ukraine. The problems of the impact of world 

and domestic prices on the competitiveness of Ukrainian agricultural producers are disclosed in the work. The 

article demonstrates the interrelation of world and national prices by the example of prices for corn, as well as 

the tendency of their volatility. The system of indices based on the data of Input-Output table has been 

introduced for assessment the place of agriculture in national economy. The indices reflect interrelations of 

agriculture with other sectors of national economy. Agriculture influences considerably on production activity of 

row of contiguous branches and is responsive on the changes in an economy. Thus, growth of output and final 

consumption of its products provides the rapid positive reaction in other branches, and the positive changes in 

an economy at once tell on industry. 

Keywords: competitiveness, foreign trade, prices, volatility, Input-Output table. 
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Introduction. In the conditions of the integration into the system of the modern world 

economy, the competitiveness of the national economy becomes especially relevant. Ukraine 

has a significant agricultural potential, thus it is fully related to agricultural products and food. 

In recent years, the country has taken a leading position in the world grain and technical crops 

market, and last year it became one of the three leading grain exporters. Throughout the 

period of independence, Ukraine has consistently been among the top ten countries - the 

world's producers of barley, buckwheat, sunflower, potatoes, sugar beet and is now among the 

top ten producers of wheat, corn, and milk. Particularly fast in recent years, Ukraine has been 

increasing the production of corn, rapeseed, soya, which has been reflected in its place among 

world producers. 

The main body of the academic paper. In 2018 exports of agro-food products increased 

by 4.8% (Table 1). Such a reduction in the value of exports is due primarily to increase in 

export prices. In recent years, there has been a steady increase in the share of foreign 

exchange earnings from the export of domestic agricultural products. Last year, the agrarian 

sector provided 39% of all foreign trade revenues of the state (in 2009-2012, on average 22%, 

in 2014 - 31%, and in 2016 - 42%). The volume of the agrarian imports is almost four times 

lower, which stably generates a positive balance of the foreign trade balance of agri-food 

products. Thus, ensuring the competitiveness of the domestic agricultural sector is an 

important component of the country's economic policy. 

The share of agricultural products in total exports of the state has now stabilized along 

with a steady increase in agri-food exports. It should be noted that this was achieved at the 

expense of the growth of export prices (the agricultural prices index of agricultural exports 

was 107%). The index of physical volume of exports was 97.9%, which indicates a decrease 

in physical exports in 2018. This indicates a cessation of the long-running trend (six 

consecutive years) of the fall in world food prices. Therefore, in the past year domestic 

farmers only thanks to a favorable price situation, it was possible to obtain additional 1.2 

billion USD of export earnings. 
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Table 1. Dynamics of commodity structure of foreign agro-food trade of Ukraine* 

 
Indicator 2005 2010 2013 2015 2017 2018 

Exports, mln. USD 4307 9935 17024,3 14564,2 17758,4 18611,8 

Imports, mln. USD 2684 5762 8184,0 3478,9 4299,4 5055,5 

Balance, mln. USD 1623 4173 8840,3 11085,3 13459,0 13556,4 

Share of food products  

and raw materials in 

total exports, % 

12,3 19,0 26,8 38,2 41,0 39,3 

Share of food products 

 and raw materials in 

 total imports, % 

7,4 9,5 10,7 9,3 8,7 8,8 

*Source: calculated according to the State Statistics Service of Ukraine. 

 

Generally, competitiveness is defined as an indicator of the ability to deliver goods and 

services wherever it is possible to find buyers at prices that are lower than those of 

competitors, while earning at least the same returns as alternative income that could be 

obtained for alternative use of the resources involved. Thus, the competitiveness determines 

that producer has: 

 the ability to satisfy the demands of the buyers of products regarding the 

timeliness of deliveries and the expected quality of products; 

 the ability to satisfy the consumer's demands both in the domestic and in the 

foreign market regarding the price of the product; 

 the ability to effectively use resources. 

Ukrainian agriculture proved to be one of some branches of the national economy, 

which made a positive result in the formation of the national GDP. Compared to 2017, in 

2018 the GDP grew by 3.3%, with agriculture becoming the branch of material production, 

which showed the maximum growth of gross value added (7.8%), correspondingly, its share 

in GDP increased to 10.1%. Thus, in comparison with other sectors of the Ukrainian 

economy, it is more resistant to the impact of the economic crisis. 

In general, domestic agricultural products were competitive both on the domestic and 

international markets. 

Prices as a component of the competitiveness of Ukrainian agricultural products on 

the world market. Ukrainian agriculture is an important part of ensuring world food security. 

Given this it should recognized that in order to meet the demand for food from a growing 

world population, which is estimated to reach 9.2 billion people in 2050, agricultural 

production is projected to grow by around 70%. An important component of achieving this 

goal is to maintain profitability for agricultural producers. High prices of agricultural products 

would not only benefit countries that are efficient producers and exporters, but also becomes 

an incentive for countries which currently act as net importers of food, with a high potential in 

agricultural production (the development of which is constrained by the high level of 

subsidies to production of developed countries), to further the political goals of food self-

sufficiency. 

Measures to ensure food security should be taken at the micro and macro levels. Factors 

that contribute to the formation of food security at the macro level, include actions aimed at 

stabilization of  agricultural production and reducing the likelihood of natural disasters which 

affect food security; reducing the dependence on energy resources; decrease the dependence 

of national food security from foreign sources in the conditions of instability in world markets 
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and foreign exchange earnings from imports, price stability; reduce trade barriers and 

elimination of trade embargo. 

Changes in the price level contribute to volatility in the market when these changes are 

the significant and risks of these changes cannot be predicted in advance. Thus, the 

fluctuations cause a high level of uncertainty, which increases the risks for agricultural 

producers, including those related to the change in commodity prices, consumers and 

governments, and promote the non-optimal decisions of investors on the allocation of 

investment in agriculture. Over the past fifty years barriers to agricultural trade were formed, 

which caused a slowdown in growth in agricultural trade, and reducing the rate of 

development of the poorest countries, increased growth and adverse effects of volatility in 

global food prices. 

Market is the center of economic activity and the most important economic issues 

related to the functioning of the market. The mechanism is based on the functioning of the 

market supply and demand, with the central element of the market mechanism in favor price. 

Pricing in the agricultural sector differs significantly from other sectors of the economy. First, 

this is due to the specific agricultural production. The main features of pricing for agricultural 

commodities include: rental pricing principle; objectivity seasonal fluctuations; the possibility 

of active regulation; instability and high amplitude. 

The main features of the formation of agricultural commodities prices include: rental 

pricing principle; objectivity of seasonal fluctuations; the possibility of active regulation; 

instability and high amplitude. 

Prices formation on the agricultural market is determined by the dynamics of supply and 

demand. The proposal depends on the following factors:  

• weather conditions 

• prices of inputs, 

• fuel prices, 

• level of coverage, 

• State trade policy, 

• level of agricultural support. 

Fluctuations in prices - a common feature inherent even to established agricultural 

markets. But when these trends become large-scale and unpredictable, they can have a 

negative impact on food security of consumers, farmers, and countries. 

The rapid increase in food prices and their fluctuations from 2008 troubled the world 

and forced it to actively discuss and explore the problem of price changes in agricultural 

markets. Since 1960, a significant increase in food prices was observed twice. Since 1982 

the world market was quite stable for over 20 years and prices were lower than the baseline 

of 2000. 

Today food prices in the world are consistently high, although there is a gradual trend 

to their reduction. Therefore, we can say that the second wave of growth ended and prices 

have stabilized (Fig. 1). According to the latest forecasts of economists Food and 

Agriculture Organization of the United Nations (FAO) food market will be more stable and 

less volatile as compared to the last few years, due to improved supply and the recovery of 

world grain stocks.  

Macroeconomic effects of commodity prices for the country are important because they 

affect the level of income per capita, which is the key determinant of living standards. In 

general, high world food prices benefit countries that export these products, while low prices 

benefit importing countries. Abstracting from the moment of volatility, it can be argued that 

in the short to medium term price fluctuations are generally changes with a zero-sum: 
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exporters are benefiting at the expense of importers, and vice versa. However, in the long 

term, high food prices may force some importing countries to increase investment in 

agriculture and reduce imports, or even become exporters. Such investments are crucial for 

the development of the agricultural sector, sustainable poverty reduction and prevention of 

food safety risks. 

 

 
 

Figure 1. The dynamics of the food prices index, % (2002-2004 year = 100%)  
Source: Created by author based on the data of World Bank [1] 

 

The impact on the balance of payments and the exchange rate would be the most 

significant in those countries where the food sale is part of export or import. Countries, 

which export much of their production, receive the greatest benefit at high prices. Countries 

that import a significant portion of food for consumption, are affected at high prices the 

most. However, consequences generated by the "terms of trade" are important too. For 

example, a country that exports oil or metals, may not need to increase their production to 

compensate for rising food prices if the price of its exported products increased more than 

prices for imported food. 

In the short term benefits of high prices are realized primarily by farmers with high 

commodity surpluses, and it should be noted that these producers do not relate to the poorest. 

In addition, the poorest tend to buy more food than sell. Thus, high food prices tend to lead to 

increase poverty, food insecurity and malnutrition. 

In the long run the best way to reduce food prices is the investment in agriculture. It will 

lead to a sustainable yields increase, lower production costs, increased productivity and 

reduced loss and waste of food. These investments can make food more affordable for 

consumers and more profitable for manufacturers and act as an important mechanism to 

influence food prices for everybody to receive the benefit. In this sense high prices may be the 

safeguard against high prices, provided that high prices encourage the introduction of 

improved technologies in agriculture and encourage the government and international donors 

to increase the amount of financial resources for investment in agriculture. So while high 

prices intensify the problem of food security and poverty in the short term, they also empower 

investment and economic growth that reduce these negative risks in the long term. 

Nevertheless, high prices can encourage long-term investment in agriculture that will 

contribute to sustainable food security in the long term. 
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Export-oriented agricultural products prices on the domestic market of Ukraine depend 

on the prices prevailing on the world market. In the last few years one of the main export 

crops was corn. Therefore, Fig. 2 compares the dynamics of moving average values (for 

occasional fluctuations smoothing)  and average monthly selling price of corn on domestic 

and global markets. 

 

 
 

Figure 2. Dynamics of 12 months moving average of monthly corn selling prices, %  
Source: Created by author based on the data of GIEWS FPMA Tool [2]. 

 

For farmers volatility of commodity products prices (either their increase or decrease) leads to 

uncertainty. It affects decisions on investment in agriculture and, thus, has the long-term affect on 

World Food Security. 

The dynamics shows that the trend of prices on the domestic market with a small time lag 

almost completely repeats the one on the world market. 

Comparing levels of volatility of corn global and domestic prices indicates that 

domestic corn prices trend in Ukraine (except for the marketing year 2012/2013) was 

characterized by higher volatility compared to world prices (Fig. 3). It should be noted that 

the last six months of 2019 the volatility of world and domestic corn prices were rather close, 

but it tends to rise and this situation creates additional risks for domestic producers and 

requires certain measures to mitigate the impact of volatility on their activities. 

Profitability of Ukrainian producers is very dependent on the world prices, which is 

particularly clear on the corn market [3, с. 82].   

Over the past 15 years, the major discussed issues of the policy on food prices were 

management tools to prevent this risk, thus, volatility is a risk that must be managed. Overall 

it is expected that prices will rise because of growing population and economic growth that 

will put upward pressure on demand, as expected increased use of biofuels (depending on 

biofuel policies and the price of oil). As for the proposal, if oil prices continue to rise, 

agricultural production costs will increase, which will cause increasing food prices. 

Restrictions related to natural resources, particularly climate change and the lack of fertile 

land and water in some regions, create serious problems for the food production at reasonable 

prices. On the other hand, it is optimistical that there is still significant potential for increasing 
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crop yields through new technologies, and reducing losses throughout the chain of production 

and marketing. However, this potential will not be realized without increased investment. 

The tools to address price volatility and provide income to farmers could include private 

initiatives, government policies, or a combination of both. 
 

 
 

Figure 3. The dynamics of corn selling prices volatility, % 
Source: Created by author based on the data [2]. 

 

First of all, there are several methods for individual farmers to address these issues in 

particular, they can try to reduce the likelihood of these risks. For example, the use of 

appropriate production technology (through the introduction of drought-resistant crop 

varieties or irrigation investment), farmers can reduce the risk of crop losses due to weather 

conditions. 

The risks associated with fluctuations in prices also can be reduced through the use of 

insurance. However, these tools are quite expensive. So farmers,  in order to protect against 

these risks, mainly apply simple financial approaches, such as saving money during periods 

when they obtain high income, using these reserves when income decreases [4, с. 21]. 

In addition, there are tools of protection against price fluctuations such as diversifying 

crop rotations, membership in farmer cooperatives and the construction and use of facilities 

for their production. 

Governments can empower farmers by creating a political and legal framework that will 

expand their ability to manage these risks [5, с.12]. Such measures include training farmers to 

provide accurate information about the market situation, support the social security system 

during natural disasters or serious disturbances on the market. 

For example Common Agricultural Policy (CAP), of EU is composed of several policy 

tools to help farmers to deal with price volatility and income. These tools have developed 

over a long period. 

CAP uses the following three tools for the period 2014-2020: 

- financial support for farmers in the form of insurance premiums for crops and 

livestock from losses caused by adverse climatic events and disease; 
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- financial support of mutual funds to compensate farmers for production losses 

associated with climatic and environmental events; 

- financial support to farmers who experience a serious loss of income (over 30% of 

the average annual income) [6, p.68]. 

US farm policy uses a completely different set of tools and instruments to deal with the 

volatility of prices and incomes for farmers than those used by CAP. While EU provides 

direct payments to support farmers' incomes by marketing their products, the USA stopped 

direct payments and focused on the market income, reducing risk by encouraging farmers to 

use insurance. These differences are reflected in the balance of various tools in the US and 

EU, while the agricultural policy of the USA comprises at least 60% of insurance tools and no 

direct payments, CAP comprises less than 1% of insurance instruments and around 60% of 

income support through direct payments [4, p. 13-14]. 

The main aim of measures of preventing and reduction of the prices volatility is to 

reduce food insecurity and promote productivity, particularly among small producers in 

developing countries. Doing so increases the degree of stability in relation to external shocks, 

and increases the supply in local markets at affordable rates. Measures to deal with the price 

volatility should ensure the volatility reduction in the short and long run and reduce the 

impact of price volatility on food production, income and nutrition in the poorest developing 

countries. Tools to achieve these goals include: demand regulation, trade policy, providing 

investments for financing agricultural markets, ensuring transparency and predictability and 

the prevention of speculation on agricultural commodity markets, forecasting the information 

on agricultural output.  

Intercommunications of agriculture in a national economy. Exploring proportions and 

correlations of national economy, we go out from two directions of analysis: at first, 

investigate the structure of economy of a particular branch, secondly, intercommunications of 

economic elements of production recreation overall or separate its constituents.   

Agriculture is related to all industries practically. All economy of country can be 

represented in Input-Output table. The more branches and subbranches are represented by 

Input-Output table, the completer there will be represented the state of economy, its 

underlying structure, intercommunications and proportions. 

Now Ukrainian statistics make balance with 42 basic types of activity. If we take into 

account that Input-Output table in Ukraine are built annually, for the aims of operative 

analysis and research of dynamics relations, the such combined chart into larger units on the 

whole is sufficient. 

There is the system of analytical indexes of built on the basis of Input-Output table, 

which allow to explore the correlative functioning of industries of economy. Among them 

there are the coefficient of the gross value added, coefficient of influencing, coefficient of 

review, coefficient of import, matrix of the price influencing and so one [7]. 

Input-Output table gives the most complete picture of structure of economy and actual 

intercommunications between the types of activity, about the streams of raw material, 

products and others. They are the source of another type of important data, namely on their 

basis it is possible to count up the coefficients of direct and complete maintenances, on the 

basis of which the analysis is also conducted and the row of indexes is built. 

The interdependence of industries in the process of production is expressed by the 

system of direct, mediated and complete maintenance of goods and services. Every coefficient 

of complete charges is the sum of direct and mediated maintenances and expresses charges, 

which are needed for the increase of products of two correlative industries, but taking into 
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account charges, which it is necessary to produce for achievement of this purpose in 

compatible branches. 

The analysis of matrix of full cost shows that agriculture most in the process of 

production uses production of hydrocarbons – 13.4 cop. per 1 UAH of the produced products, 

food industry – 1 cop., Petroleum refinement – 8.8 cop., manufacture of chemicals – 20.9 

cop., Manufacture of machinery and equipment – 5 cop., Electric power industry  – 7 cop., 

trade – 15.3 cop., transport – 5.9 cop. 

The elements of the first line characterize the charges of products of agriculture by each 

of types of activity calculated per 1 UAH of their issue. Consequently, the products of 

agriculture are most used in the process of production by such types of activity as  a the own  

– 130.8 cop. per 1 UAH of products of this industry, food industry – 34.8 cop., Textile and 

leather industry – 3.3 cop., hotels and restaurants – 10.8 cop., education – 2 cop. Exactly these 

industries rely on the source of raw materials most that is created in agriculture. 

Elements of main diagonal b1,1; b2,2;..b38,38 – describe own input of industries. To 

agriculture inherent extraordinarily large own input, as a coefficient of complete charges 

makes 1,59. Considerable part of products, which consumes agriculture in the process of 

production is created by industry. Foremost this is feed and seed, organic fertilizers.  

The degree of influencing of branches between themselves is determined by means the 

coefficients of influencing and response, which are calculated based on coefficients of 

complete charges. These coefficients allow analyzing the structure of issue of industry and 

pattern of eventual consumption of products of branches. 

In particular, the coefficient of influencing shows changing gross production of 

branches at the change of final consumption of products of j-i branch. A coefficient is 

determined by a formula: 
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     bij – coefficients of full costs. 

 

The coefficients of influencing were calculated by all types of activity from 2016 to 

2017. We can analyze the degree of influencing of elements of final consumption on the 

output of products based on the conducted calculations in 2016. Maximum coefficient of 

influencing was had by such types of activity, as Manufacture of coke products (Cinfl= 1,523) 

and Metallurgy and metal processing (Cinfl= 1,4).  

The considerable influencing is also observed in such branches as Food-processing 

industries (Cinfl= 1,219), to Textile and leather industry (Cinfl= 1,204), Petroleum refinement 

(Cinfl= 1,236), to Manufacture of chemicals (Cinfl= 1,228). Agriculture also is characterized by 

coefficient of influencing more then 1 (Cinfl= 1,055). It means that the change of final 

consumption of this branch by unit leads the output will increase by 1,055. 

The minimum influencing was observed in such types of activity, as Social activities 

(Cinfl= 0,692), education (Cinfl= 0,716), Services to legal entities (Cinfl=0,732), Financial 

intermediation (Cinfl=0,764), Post and telecommunications (Cinfl=0,705). Consequently, the 

minimum influencing characterizes mainly such types of activity as services.  

For the observed aggregate the coefficient of influencing is nearby unit that testifies to 

stable position of separate branch in relation to other and even level of influencing of final 

consumption to the output of every branch. 
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The coefficient of response characterizes the change of output of products of j-i branch 

at the change by unit of final consumption of products of all other branches. It estimates the 

state of branch relatively to other branches, but by a criterion different from a previous 

coefficient and settles accounts after a formula 
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The higher value of coefficient of response corresponds to the greater reaction of output 

of branch to the changes of final consumption in other branches. 

Maximum coefficient of response in 2002 was observed in Productions of hydrocarbons 

(Cresp=2,938), trade (Cresp=2,868), transport (Cresp=1,8),  Mining of coal and peat 

(Cresp=1,631), Manufacture of machinery and equipment (Cresp=1,675), Electric energy 

(Cresp=1,749), Petroleum refinement (Cresp=1,539). Minimum coefficient was observed in 

Construction (Cresp=0,499), Gas supply (Cresp=0,589), Heat supply (Cresp=0,609) and Water 

supply (Cresp=0,551), Renting (Cresp=0,492), Education (Cresp=0,526), Health care and social 

assistance (Cresp=0,516), Fishery (Cresp=0,483), Forestry (Cresp=0,525). 

Value of coefficient in agriculture made 1,163, so the increase of final consumption of 

all branches by unit leads that output of agriculture will be multiplied by 1,163 times. 

Thus, agriculture has a perceptible  influence to production of other branches and it is 

enough sensible to the changes in other branches, that is increase of output and final 

consumption of this branch will give the rapid positive reaction in other branches of economy, 

and the positive changes of economy will affect exactly agriculture. 

Conclusions. Coming from tendencies taking place in the modern economy of Ukraine, 

it is possible to assert that during a certain period the output of agricultural production by 

households will remain considerable, and this producer will remain important for the agrarian 

market of Ukraine. However only agricultural enterprises can accumulate basic and 

circulating facilities necessary for the intensive production with a prospect of providing 

competitive agricultural production. According to the forecasts of the agrarian market 

development, which indicate the presence of Ukraine in key positions in virtually all segments 

of production and export of grain and oilseeds, in the medium term, Ukraine's export agro-

food potential will be in full demand. 

Ukraine is part of the global market and depends on the trends that take place there. The 

Ukrainian producers are most affected by fluctuations in prices for raw materials (corn, wheat, 

oilseeds, etc.). Ukrainian producers need to increase processing and increase exports not only 

sunflower oil, for processing which our country still holds the leading position, but also 

exports of cereal crop processing products in general. It should be noted that it is precisely 

products with deep processing that have a stable demand in the world market, generates high 

prices, and can provide a significant increase in export earnings. Prospects for the 

development of domestic agricultural production will be determined by the possibilities of 

increasing the share of commodity groups with high added value. 

Research of intercommunications between the branches of economy on the basis of the 

system of the analytical indexes built after Input-Output table lead to conclusion that 

agriculture has a perceptible influence on production activity of other branches and is enough 

sensitive to changes in other branches, that is increase of output and final consumption of 
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products of this branch will provide the rapid positive reaction in other branches of economy, 

and the positive changes of economy will positively affect agriculture right away. 

 

REFERENCES: 

 

1. World Bank. Data from database: Global Economic Monitor (GEM) Commodities, 

available at: < http://databank.worldbank.org/data/reports.aspx?source=global-economic-

monitor-(gem)-commodities# > 

2. GIEWS FPMA Tool. Monitoring and analysis of food prices, available at: < 

http://www.fao.org/giews/food-prices/tool/public/index.html#/home > 

3. Bodnar, О.V. (2014), “Funktsionuvannia rynku zerna Ukrainy v umovah volatylnosti 

svitovyh tsin”, Nauka I ekonomika, no. 4, pp. 80–86. 

4. European Parliament Think Tank (2014), Comparative Analysis of Risk Management 

Tools supported by the 2014 Farm Bill and the CAP 2014-2020. 

5. Tangermann, S. (2011), “Risk Management in Agriculture and the Future of the EU’s 

Common Agricultural Policy”, ICTDS Issue Paper, No. 34, pp. 1-41. 

6. Swinnen, J., Knops, L. and Van Herck, K. (2013), “Food Price Volatility and EU 

Policies”, WIDER Working Paper, No. 32,  pp. 1-33. 

7. Soshnikova, L. A., Tamashevitch, V. N., Konovalenko, E. V. (2001): 

“Metodologicheskie voprosy analiza mejotraslevogo balansa”, Voprpsy statistiki, no. 12, 

pp. 3-7. 

8. STATE STATISTIC COMMITTEE OF UKRAINE: Agriculture of Ukraine, Statistical 

Yearbook, Kyiv, several editions. 

9. STATE STATISTIC COMMITTEE OF UKRAINE: Input-Output table, Statistical 

Yearbook, Kyiv, several editions. 

 

The study was supported by the National Academy of Sciences of Ukraine in the 

framework of the departmental theme "Corporatization of the agrarian sector of economy of 

Ukraine" (state registration number 0116U006665). 

 
 

Received: 11.06.2019 

Reviewed: 21.06.2019 

Accepted to publishing: 27.06.2019 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://databank.worldbank.org/data/reports.aspx?source=global-economic-monitor-(gem)-commodities
http://databank.worldbank.org/data/reports.aspx?source=global-economic-monitor-(gem)-commodities


The Scientific Journal of Cahul State University “Bogdan Petriceicu Hasdeu”  

Economic and Engineering Studies  
№. 1 (5), 2019  

http://jees.usch.md/                                                                                 e-mail: journal.ees@usch.md 

  

43 

 

INNOVATION AS FACTOR OF PROVIDING COMPETITIVENESS OF 

ENTERPRISES ON GROWING GRAINS OF CEREAL CROPS 

 

Niskhodovska O.Yu., 
candidate of economic sciences, associate professor, 

State Agrarian and Engineering University in Podilya, Ukraine 

e-mail: olenas1308@gmail.com 

 

Marusei T.V., 
candidate of economic sciences, associate professor,  

State Agrarian and Engineering University in Podilya, Ukraine 

e-mail: nikmar76@gmail.com 

 

Bilyk T.L., 
candidate of economic sciences, assistant professor,  

State Agrarian and Engineering University in Podilya, Ukraine 

e-mail: tanyabilyk12@gmail.com 

 
Abstract: The use of innovation and investment factors that increase the competitiveness of products is 

a prerequisite in order to ensure the effective development of agricultural production. Innovative development of 

the agricultural complex of Ukraine and its reorientation on environmentally friendly and high-productive 

production should determine the strategy of development of each agricultural enterprise. Therefore, it can be 

argued that the higher is the quality of the product and its price, the higher is the competitiveness and efficiency 

of production in general. 

Key words: innovations, innovativeness, investments, competitiveness of enterprises, competitive 

advantages, cereal crops. 
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Introduction. The topicality of issues on the research of innovations impact on the level of 

competitiveness of national agricultural enterprises is increasing more and more. Contemporary concepts 

of competition are more and more based on understanding of the competition essence, namely, the 

process of managing competitive advantages in a market environment. Innovations provide the most 

stable competitive advantages and are applied in all spheres of activity. The strategic behavior of the 

company relies heavily on cooperation in business, or on the avoidance of an open competition.  

Analysis of recent research and publications. Problems concerning the role of innovation in 

the development of the national economy and their impact on the competitiveness of enterprises are 

the subject of research of many national and foreign scientists such as Boris Burkinsky, O. 

Vinogradova, A. Dagaev, O. Datsiy, P. Drucker, B. Johnson, J. Keynes, O. Kuzmin, V. Geits, K. 

Marx, A. Marshall, M. Porter, A. Poruchnik, K. Prahalad, E. Rainert, P. Samuelson, M. Tugan-

Baranovsky, I. Fischer, V. Hartman, M. Chumachenko, K. Stalman, J. Schumpeter. 

The scientific works of V. Ambrosov, V. Andriychuk, V. Boyko, A. Danilenko, M. 

Demyanenko, A. Ermakova, I. Konovalova, V. Krivoruchka, M. Malika, P. Mosiyuka, O. 

Onishchenko, P. Sabluka, P. Rusnak, O. Shpichak are dedicated to the issues of innovations 

implementation in the activities of agro-enterprises, the development of agro-industrial integration and 

increasing the efficiency of grain cereal crops production. 

The main body of the academic paper. The purpose of the article is to provide a theoretical 

substantiation of the impact of innovations on the enterprises competitiveness of the cultivation of 

grains of cereal crops. 

The reasons that caused the necessity of transition of the agrarian sector of Ukraine to the 

innovative model of development are such: 

- globalization of the world economy, the spread of the latest information technologies, knowledge 

intensive industries encourages countries to actively pursue the formation of a new technological 
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structure for the development of their economies, which is the basis for increasing its efficiency 

and raising the living standards of the population; 

- accelerating the development of the economies of the countries on the basis of mutual integration 

of science, real and financial sector, reproductive processes in various spheres of human activity 

of the agrarian economy of countries with developed national innovation system; 

- an increase of dependence between the constant economic growth of each country and the ability 

to produce and use new knowledge, to introduce technological and economic innovations; 

- strengthening the competitive position of Western firms in agriculture in terms of their high 

technical level and product quality and price competition in Asian countries (China, India, South 

Korea), based on cheap labor; 

- exhaustion of sources of extensive growth of agro-industrial complex; 

- slowing of the investment rate of technical and technological updating of national enterprises; 

- the aggravation of the problem of scientific and technical potential loss of agro-industrial 

complex due to the lack of conformity of transition needs of the economy to the innovative way 

of development and financial capabilities of the state, that caused the decline of the scientific and 

technological and innovation sphere, etc. 

In broad sense, innovation is the ability of the system to continuously develop, update and 

modify the activity based on assimilating innovations. Also, innovativeness means the use of existing 

scientific and technical, informational and intellectual potential for further development, improvement 

of performance and quality of life [6, 110 p.]. 

Innovativeness is aimed at the development and introduction of new products, updating of 

technologies, machinery, the fundamental improvement of the organization of production, 

modernization of goods and services affects the growth of production efficiency, increase the 

competitiveness of the enterprise. 

To effectively implement the latest advances in science and technology into the production 

process, it is necessary to have highly qualified personnel who can not only implement the ideas 

offered by the authorities, but also take direct part in initiating the changes. Initiative and qualified 

employees is one of the most important economic resources of agricultural enterprises, which allows 

the production to reach a new level of development. 

Scientist J.F. Moore stated that all enterprises can achieve significant financial results if their 

products and services are more unique than other companies’ products and services. However, to 

implementation innovation, the partners-consumers and partners-suppliers are needed – creating the 

network of organizations, united by the general idea of innovation implementation. And the more 

radical the innovation is, the more other partners should be involved, especially buyers. 

According to Ya. Bzhuska, one of the most significant factors of the effective enterprise 

competition is its ability and effectiveness of the innovations implementation. 

His view on innovation as an important element in the formation of strategies is worth 

attention, as well as the approach to the formation of the structure and principles of building modern 

business models, in which the various forms of innovation play a special role. It offers the following 

elements of an innovative business model: 

1. The four most important elements of it are – communication and customer relations, the 

main basic strategy, strategic reserves, network values are interconnected, that creates three “bridges”: 

 Basic strategy ⇒ actions configuration ⇒ strategic tools 

 Basic strategy ⇒ usefulness for client ⇒ communication and customer relationship 

 Strategic tools ⇒ the boundaries of the enterprise ⇒ the value of the network. 

2. The basis for constructing a model, its elements and connecting “bridges” is the profit 

potential, which determines four factors: efficiency; uniqueness; internal precondition; intentions and 

ability to create profits [1, 30 p.] 

The most important advantages of the described model are the interpretation of its elements 

and as sources of innovation, as well as the spheres of influence, as well as the identification of the 

essential in terms of introducing links of innovation between individual elements of the model. For the 

results of the model, the internal connections (bridges) between the components of the model and the 

external relations are of great importance. 
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The application of innovative technologies at enterprises significantly improves the efficiency 

of the activity, while the competitiveness of capital in many respects is based on readiness for the 

introduction of innovations. The problem of energy and resource conservation became a priority in a 

situation where the cost of material and technical resources and energy resources increased 

significantly in comparison with the cost of agricultural products. 

Overcoming the technological lag of the agro-food complex in the short-term perspective 

necessitates a holistic system of new approaches regarding the development of entrepreneurship in the 

scientific and technical sphere, the attraction of innovations to production, that is, the organizational 

and economic mechanism for the development of innovation processes in the industry. 

In accordance with the Law of Ukraine “On Innovation Activity”, innovation is a newly 

created or improved competitive technology, products or services, as well as organizational and 

technical decisions of an industrial, administrative, managerial, commercial or other nature that 

significantly improve the structure and quality of production [5, Art. 1]. 

For the current stage of the innovation process, agricultural enterprises in Ukraine are 

characterized by:  

1) Sufficiently high level of innovation activity of enterprises (57% in crop production). 

2) Limited use by agricultural enterprises of their own innovations (both in terms of resources 

and technologies), agricultural enterprises use or adapt to their own terms development of specialized 

organizations, or foreign development. 

3) Interdependence of the degree of innovation activity of the enterprise and its profitability. The 

most innovative activity in enterprises with a relatively higher level of profitability, in crop production 

– these are enterprises for the cultivation of cereal and technical crops with a net income of 50 million 

UAH and higher, among which 64% carry out innovative activity. At the same time, innovation 

activity is one of the important factors in the growth of incomes of producers. 

4) Diversification of directions of innovative activity of effective enterprises. So, from 

enterprises specializing in the cultivation of cereals and industrial crops, 50% used new breeds of 

animals (both domestic and foreign) and purchased specialized equipment for livestock, and 33% used 

advanced technologies (both national and foreign) for milk production and fattening of livestock. 

5) Absolute predominance of own funds of enterprises among sources of innovations financing. 

Thus, in crop production enterprises with a net income of more than 50 million UAH. Innovative 

activities invested exclusively in own funds, enterprises with lower income also attracted funds from 

the state budget (2%) and loans (5%). 

6) The low level of use of institutional sources of information about innovations and their 

implementation possibilities by institutional investors – first of all from universities and state research 

institutes, as well as from private research institutes and commercial laboratories. 

7) Orientation of innovative activity of plant and livestock enterprises by its types. Thus, in the 

crop production innovations (resource innovations) were implemented by 88% of innovation-intensive 

enterprises, process innovations (technologies) – 77% of enterprises, management (organizational and 

marketing) innovations – 62%. 

8) Innovations for the environment. More than half of the companies surveyed noted the 

existence of certain benefits brought to the environment. As a result of the introduction of innovations 

for the environment of the agro-enterprises, they received the following economic effect: reducing the 

use of materials per unit of production, reducing energy consumption per unit of production, reducing 

the level of soil pollution, water or air. But energy saving has not been sufficiently spread. Thus, 

among the plants that introduced innovative processes, only 10% (enterprises for growing cereals and 

industrial crops) have indicated the use of energy saving systems (alternative fuel boilers). 

The main types of progressive technologies introduced in national agricultural production are: 

soil protection systems of cultivation, seed material (new varieties, hybrids, etc.), organic agriculture, 

agricultural technologies No-till (direct sowing system), the use of biopesticides, bio fertilizers, 

modern machines and equipment, alternative fuels boilers, biogas installations, marketing technologies 

(in particular, organization of own points of sales of manufactured products, participation in fairs and 

exhibitions, etc.), etc. 
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In our opinion, the incentives for innovation in the cultivation of grains of cereals are as 

follows: 

 increase of product quality, orientation to world standards; 

 increase of volumes of production, decrease of production cost, increase of profitability, 

increase of investment attractiveness and improvement of other production-financial 

indicators of activity of the enterprise; 

 expansion of the market share, obtaining competitive advantages; 

 increase of scientific and technical level of production; 

 increase in the efficiency of production and sales; 

 increase in productivity. 

In the agricultural sector in the cultivation of cereals, innovation is represented by three 

groups: 

1. Process (production) innovations: the use of intensive crop rotation and other measures of 

progressive farming systems; application of automatic systems, machines, other high-

performance equipment; the use of advanced intensive technologies; development of transport 

and communication; expansion and improvement of the storage and sales base; expansion of 

irrigation and improvement of watering methods; application of fertilizers, chemical and 

biological means of plant protection. 

One of the main elements of a variety of crop growing technologies is the cultivation of soil. It 

is the soil state that most influences crop yields. 

The use of innovative farming systems increases the profits of agro-industrial business to 15%. 

2. Product innovations: use and output of new high-yielding and fast-growing varieties of 

agricultural crops. 

The central link in the innovation program for the development of the grain economy is the 

selection and seeding of grain crops, the creation of such a system that would ensure the most effective 

use of domestic varieties potential and contributed to increasing their competitiveness. 

Innovative development of seed production contributes to the increasing of seed production 

efficiency in two ways: firstly, creating conditions for maximizing the use of Ukrainian varieties with 

high yields and the most adapted to the natural and climatic conditions of Ukraine, and secondly, 

increasing the level of intensity due to the full use of material-technical resources in accordance with 

the requirements of the latest technologies [2]. 

In order to ensure the potential of the grain market of buckwheat (domestic and export) from 

the estimated 500 thousand tons, it is necessary to increase the area under buckwheat up to 255 

thousand hectares, at constant yields, even under current ecological conditions, up to 20 

hundredweights per hectare. It is a question of introducing new highly productive yields with stable 

sort yields in relation no less than to the indicated yields that realize the genetic potential of intensive 

technologies, as well as scientifically grounded rational placement of buckwheat crops in the regions 

of Ukraine [3,4]. 

3. Management (organizational and marketing) innovations: development of specialization and 

concentration of production, improvement of management; improvement of forms and methods 

of product sales, organization of labor and its material incentives; training of highly skilled 

scientists and specialists. 

Active integration of agricultural producers with processing enterprises and other 

organizations for the sale of products and supplies of raw materials, promote both the modernization 

of the production base and the increase of the competitiveness of products, the use of new 

technologies and technology, minimize risks, increase investment attractiveness, etc. 

Conclusions. Consequently, the main directions of innovation development of enterprises for 

growing cereals grains are: 

1) renovation, modernization and technical re-equipment of the material and technical base, in 

particular, the use of modern equipment for cultivating and harvesting cereal grain, investing in 

construction of modern seed-treatment complexes; 
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2) the transition to intensive, resource-saving and energy-saving technologies of ecological 

production cereal grains for direct sowing, support and protection of crops, decrease of dependence of 

seed crops on weather conditions, use of agro-biological factors in increasing production of crop 

products, for example, compatible crops of cereal crops; 

3) to ensure the development of scientifically grounded crop rotation and optimal structure of 

sown areas, the structure of the rock and sort composition of plantations and the implementation of 

intensive resource-saving and environmentally sound technologies of production; 

4) sorting up and creating a technology for their cultivation, which would ensure the most 

effective use of the potential of domestic varieties and hybrids, contributed to increasing their 

competitiveness; 

5) selective activities, the distribution of new varieties that will increase the productivity and 

quality of the grain, growing varieties of high demand, etc.; 

6) the intensification of production processes on a market-innovative basis is aimed at 

increasing the productivity of grain crops due to the introduction of high-yielding varieties and the 

improvement of the agricultural management system; 

7) implementation of new advanced methods of product sales through the creation of a client 

base, deepening of cooperation with regular clients, Internet marketing, etc. 

8) application of high technologies of agro-innovations in the production of cereal grains: 

Kray Technologies (drone for unmanned plant protection products), BioSens (sensor for rapid 

diagnosis of food safety) - See more at: AgriEye (field mapping with unmanned aerial vehicles with 

self-developed cameras), WattCMS (environmental monitoring sensors). 
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Abstract. This article emphasizes theimportance of agriculture in ATU Gagauzia and the peculiarities 

of the natural potential of the region, including the causes of unsustainable farming. The experience of six 

agricultural enterprises of ATU Gagauzia in the production of grain in 2017 is described, and indicators of 

wheat production in three enterprises of the southern zone of the republic, which achieved the highest yields in 

2016-2018, are given. Estimated economic indicators characterizing the return of land in the industry are 

graphically presented. In addition, comparative indicators of cereal production in general, sunflower, grapes 

and fruits in neighboring Cimislia, Cahul, Cantemir, Taraclia regions and ATU Gagauzia for comparison are 

presented on average for 2015-2017. These data are presented in the graphs for better clarity. 
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JEL Classification: Q13, Q15 

UDC: 338.43:334.722(478)  

  

Formulation of the problem. Agriculture is one of the main branches of the ATU Gagauzia, 

the agricultural sector forms the basis of the processing industry, which constitutes 85% of the sector. 

The agricultural sector provides about 20% of the production of goods, works and services in the 

region. Crop production is the main direction of agriculture in autonomy. This conclusion is not only 

due to the area of occupied land and the contribution of crop production to food supply of the 

population, but also due to its role in the development of livestock and a significant part of the food 

industry [1, p. 6]. During the years 2010 - 2016 agricultural production in the ATU Gagauzia 

amounted on average 920 million lei, including in agricultural enterprises 642.4 million lei, or 69.9%. 

Gagauzia has a relatively favorable natural potential for the sector and, above all, land 

resources. Its development in combination with certain agrotechnical and organizational decisions led 

to the strengthening of the region's agroeconomy. 

Crop production is strongly affected by frequent droughts. There is an insignificant level of 

afforestation in the region, water resources are limited, and part of the land is subject to water and 

wind erosion of the soil. In this regard, it is important to emphasize that the ATU Gagauzia is located 

in the epicenter of the unstable agriculture zone of the republic. That is why in autonomy there are 

significant fluctuations in crop production. Under the conditions of risky (unsustainable) farming, the 

use of land resources in time is of an unstable, cyclical nature, which reflects the peculiarity of the 

potential of natural resources. In this regard, the gross yield and productivity of agricultural crops are 

unstable with characteristic drops and rises [2, p.73]. 

Analysis of recent research. In crop production, an important condition for ensuring high 

production efficiency is to obtain high yields of the products produced, i.e. fuller use of the potential 

of land productivity and biological potential of plants. Modern agrarian science is looking for new 

ways to improve the efficiency of agricultural production. In this sense, the works of Pavlik V.P. [3, p. 

61-63] and Shpikulyak O.G., Materynska. O.A. [4, p. 31-33], propose a new approach for evaluating 

product efficiency and a rationale for its growth factors. 

Issues of the stability of land use results are analyzed in the economic literature from different 

positions. In particular, in publications of A. Rasskazova and R. Zhdanova was introduced a concept 

of economic efficiency of sustainable land use [5, p.23-25], S. Siptits examines the problems of 

combining the efficiency and sustainability of the agro-food systems functioning [6, p.56-59] , while I. 

Romanenko and N. Evdokimova analyze sustainability and efficiency of the location of crop 

production, which ensures a high degree of utilization of the bioclimatic potential of the territory [7, 

p.60-63]. The studies of Altukhov A.I. are also considered important [8, p.2 -11]. In them, the author 
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examines the modern approach to assessing the effectiveness of product sales and provides a rationale 

for its growth factors. 

Among Moldavan authors, a particular mention should be made onthe works of the 

doctorshabilitat of economics A. Stratan, V. Doga and E. Timofti, who, in their research, developed 

and offered their versions of the economic mechanism for increasing the efficiency of agriculture 

based on the rational use of land [9; 10; 11]. Studies of great importance wereconducted by Professor 

D. Parmakli and Doctor of Economics L. Todorich, aimed, respectively, at studying the problems of 

sustainability of agricultural production and assessing the level of stability of land productivity in the 

regions [12]. 

The purpose of this article is to confirm the real ways for increasing land productivity in 

conditions of unsustainable farming in the region and, on this basis, to provide teachers and students of 

higher educational institutions, as well as industry experts, with information on positive land use 

practices in neighboring economic entities 

Summary of the main results of the study. It should be noted that in many respects the 

economy of agriculture in the region, and, consequently, the economy of the whole autonomy, is 

determined by the state of the efficiency of crop production, in which grain crops play a key role. 

About 2/3 of agricultural land is allocated annually to their share, which confirms the respective 

specialization of the region, as well as the significance of these crops for the economy of the industry. 

Despite the difficult weather conditions, land users of agricultural enterprises of the region, 

who are skillfully using scientifically based crop rotations, as well as modern scientific achievements 

in production for over the past 10 years, have achieved positive dynamics in the production and sale of 

crops. However, there is a huge difference in the efficiency of land use in the region, being the main 

type of production. Thus, in 2017, for the agricultural enterprises cultivating grains in an area of more 

than 300 hectares, the yield indicators have changed in Ceadir-Lunga region from 25.6-28,7 centners 

per hectare to 63.5–66.9 t/ha, which is 2.3–2.5 times higher. A similar difference in land productivity 

was observed in Comrat and Vulcanestiregionss. 

Given examples of the most productive use of land in six relatively large enterprises of the 

autonomy:“Agro-Sadîm” Ltd, “Celepen-Agro” Ltd,“Doksancom”Ltd and CAP “Eniiga” (Comrat 

region), “Cumnuc-Agro” Ltd (Ceadir-Lunga region) and “Ghevlandri” Ltd (Vulcanesti region). 

Indicators of grain production in these entities are presented in Table 1. 

 

Table 1. Indicators of grain production in some enterprises of the  ATU Gagauzia for 2017 

 
Nameofenterprise Area, ha Grossyield, t Yield, q/ha 

Agro-Sadîm Ltd 793 3815 48,1 

Celepen–Agro Ltd 1524 6414 42,1 

CAP Eniiga 913 4080 44,7 

CumnucAgro Ltd 1251 5712 45,7 

Ghevlandri Ltd 993 4403 44,3 

Doksancom Ltd 234 1203 51,4 

Total 5708 25677 44,9 

On average ATU Gagauzia 57807 211500 36,6 

Source: 29-CAI forms for 2017 

 

The area of cultivation of grain crops in selected enterprises is 5708 hectares, or 10% of all 

crops of wheat, barley, peas, corn and other grain crops of the autonomy. As data in Table 1 shows, 

the yield of grain from one hectare of crops in these enterprises is 8.3 centners higher. If we take the 

yield indicators in these farms as standard values, the grain shortage in the autonomy is 4,853 million 

tons, worth 149.9 million lei. In other words, the development of modern technologies of cultivation 

of grain crops, improving the quality and timeliness of technological operations will allow to increase 

by more than ¼ the return of land in the industry. These data indicate the presence in the region of 

huge reserves for increasing production of leading crops. They can be observed on the Figure 1. 
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Fig. 1. Indicators of grain crop yields in some enterprises of the ATU Gagauzia for 2017 

Source: elaborated based on data from table 1 

 

The experience of growing crops in the southern zone, the zone of unsustainable farming, 

confirms the existence of these reserves. This can be concluded if we analyze the production of the 

leading food crop - winter wheat for 2016-2018 at agricultural enterprises of the Cahul region 

(“IriCarmen” Ltd. and “Elita Alexanderfeld” Ltd) and “Agrogled” Ltd. of the Taraclia region (table 2). 

 

Table 2. Dynamics of wheat yield in some enterprises of the southern zone of the Republic of 

Moldova for 2016-2018 

 

Name of entreprise Year Area, ha Gross yield, t Yield, q/ha 

 “Iri Carmen” Ltd. 

(Cahulregion) 

 

2016 1046 46191 44,2 

2017 934 51480 55,1 

2018 950 43700 46 

On average 977 47124 48,2 

„Elita Alexanderfeld” 

Ltd. 

(Cahul region) 

2016 975 48117 49,3 

2017 1092 56374 51,7 

2018 1090 50467 46,3 

On average 1052 51653 49,1 

“Agrogled” Ltd. 

(Taraclia region) 

 

 

2016 4306 228248 53 

2017 4588 259555 56,6 

2018 4520 237300 52,5 

On average 4471 241701 54,1 

Total 

2016 6327 322556 51 

2017 6614 367409 55,5 

2018 6560 331467 50,5 

On average 6500 340477 52,4 

Source: statistical Form 29 АПК for 2016-2017 years and operational data of enterprises for 2018 year 

 

The difference between the average yield of these three enterprises and the average value of 

the ATU Gagauzia is 18.3 t/ha (55,5 – 37,2 t/ha). It should be noted that the area of cultivation of 
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winter wheat in these enterprises constitutes more than 20% of the total area of wheat autonomy. 

Thus, this once again confirms the existence of real reserves for increasing land productivity in the 

region. Figure 2 illustratesthesereserves. 

 

 
Fig. 2. Wheat yield indicators in some enterprises of the Southern zone  

of the Republic of Moldova for 2017 
Source: elaborated based on the data form table 2 

 

Table 3 and Figures 3–6 present summary indicators of the production of grain crops, 

sunflower, fruit and grapes, which were formed on average for 2015–2017 in Cantemir, Cahul, 

Taraclia and Cimislia regions and in ATU Gagauziafor a comparison. 

 

Table 3. Summary indicators of crop production in the southern regions on average for the years 

2015-2017 

 (ATU Gagauzia given for comparison) 
 

Name of region Area, ha Gross yield, t Yield, q/ha 

Total grain 

Cimislia 14584 48790 33,4 

Cahul 26603 88653 33,3 

Cantemir 11689 41761 35,7 

Taraclia 17074 63838 37,4 

On average 69950 243042 34,7 

ATU Gagauzia 44896 143177 31,8 

Sunflower 

Cimislia 8908 19252 21,6 

Cahul 12593 26494 21,0 

Cantemir 7189 15991 22,1 

Taraclia 9396 20491 21,7 

On average 38086 82228 21,6 

ATU Gagauzia 24043 49408 20,3 

Fruits 

Cimislia 233 1092 50,6 

Cahul 761 3179 41,0 

Cantemir 911 6902 75,2 

Taraclia 444 497 14,0 

On average 2349 11670 49,7 

ATU Gagauzia 1739 14719 85,6 
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Name of region Area, ha Gross yield, t Yield, t/ha 

Grapes 

Cimislia 997 6398 62,6 

Cahul 3696 31802 86,1 

Cantemir 2201 18477 84,1 

Taraclia 2773 10758 40,5 

On average 9667 67435 69,8 

ATU Gagauzia 3115 22223 72,5 

Source: data from the agricultural departments of the respective regions 

 

 
Fig. 3.Indicators of grain yield in southern areas on average for 2015-2017  

(ATU Gagauzia given for comparison) 
Source: elaborated based on data from table 3 

 

 
Fig. 4. Indicators of sunflower yield in southern areas on average for 2015-2017  

(ATU Gagauzia given for comparison) 
Source: elaborated based on data from table 3 
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Fig.5. Indicators of fruit yield in southern areas on average for 2015-2017  

(ATU Gagauzia given for comparison) 
Source: elaborated based on data from table 3 

 

 
Fig.6. Indicators of grape yield in the southern areas on average for 2015-2017  

(ATU Gagauzia given for comparison) 
Source: elaborated based on data from table 3 

 

Thus, in order to achieve a substantial increase in land productivity in agriculture, it is no 

longer necessary to go somewhere far for experience. It is near, as today many enterprises of the 

region have already mastered the most modern technologies of growing agricultural products. We 

have shown the availability of best practices on the example of grain production. It is worth 

reminding that quite a lot of enterprises in all regions of the southern zone of the country managed, 

to achieve high yields by today's standardsunder the same climatic conditions. Moreover, these 

achievements were provided not on insignificant or irrigated areas, but on fields occupying 2/3 of the 

whole arable land. Moreover, it should be noted that the mentioned enterprises were also able to 

achieve high yields of sunflower. And grain crops and sunflowers in the south of the country occupy 

more than 3/4 of arable land. 

 



The Scientific Journal of Cahul State University “Bogdan Petriceicu Hasdeu”  

Economic and Engineering Studies  
№. 1 (5), 2019  

http://jees.usch.md/                                                                                 e-mail: journal.ees@usch.md 

  

54 

 

REFERENCES: 

 

1. Пармакли Д.М., Дудогло Т.Д., Кураксина С.С., Тодорич Л.П., Яниогло А.И   

Продуктивность земли в сельском хозяйстве (экономическая теория и хозяйственная  

практика), Комр. гос. ун-т., н-и центр «Прогресс».- Комрат НИЦ «Прогресс» . 2017 

(Tipogr.«Centrografic») .- 242 р. 

2. Дудогло Т.Д. Управление земельным потенциалом региона: вопросы теории, методики, 

практики (монография). – Комрат : Б. и., 2017 (Tipogr. "Centrografic"). – 167 с.. 

3. Павлик В.П. Проблемиефективногоуправлiння сiльскогосподарскими  пiдприествами. 

Економiка АПК № 11- 2015. 

4. ШпикулякО.Г.,Материнська О.А. Ефективнiстьвиробництва зерна сiльскогосподарськими 

пiдприемствами: теретико- методологiчний аспект. Економiка АПК № 12- 2014. 

5. Рассказова А., Жданова Р. Основные понятия экономической эффективности управления 

устойчивым землепользованием // Международный сельскохозяйственный журнал №1 

2017, с.23-25. 

6. Сиптиц С. Методы проектирования эффективных и устойчивых вариантов размещения 

сельскохозяйственного производства // Международный сельскохозяйственный журнал № 

6 2017, с.56-59. 

7. Романенко И.А., Евдокимова Н.Е. Ценологический подход при анализе устойчивости 

размещения сельского хозяйства по регионам России // Международный 

сельскохозяйственный журнал № 6 2017, с.60-63. 

8. Алтухов А.И., Совершенствование организационно-экономического механизма 

устойчивого развития агропромышленного производства//// Экономика 

сельскохозяйственных и  перерабатывающих предприятий, №7 – 2016, с.2-11). 

9. Stratan Alexandru. Moldovan agri-food sector dilemma: east or west? In: Economics of 

agriculture, Belgrade, Year 61, Nr.3 (553-828), 2014, p.615-632. 

10. Doga V. ,Bajura T si altii. 1 Strategia de dezvoltare a sectorului agroalimentar in perioada anilor 

2006- 2015  Еconomie si deyvoltare  rurala    imdrp n 2 ,4,p.74. 

11. Timofti E., Popa D. Eficienţa mecanismului economic în sectorul agrar.  Monografie. Chişinău : 

Complexul Editorial al IEFS, 2009, 343 p.  

12. Пармакли Д., Тодорич Л. Проблемы экономической устойчивости сельскохозяйственных 

предприятий Республики Молдова (монография). – Комрат: Б.и.,2013 (Tipogr-  centrigrafic). 

-207с. 

 

REFERENCES: 

(translated) 

 

1. Parmacli, D. M, Dudoglo T. D., Curacsina, S. S., Todorici L. P., Ianioglo A. I., Productivity of 

Land in Agriculture (Economic Theory and Management Practice), Comrat State University, 

Scientific Research Centre “Progress” – Comrat SRC “Progress”, 2017 (Tipogr. «Centrografic») 

– 242 pp. 

2. Dudoglo T. D., Management of Land Potential of a Region: Theory Questions, Methods and 

Practice (Monograph), - Comrat: B. i. 2017 (Tipogr. "Centrografic"). – 167 pp. 

3. Parvlik, V. P. Problems of Efficient Management of Agricultural Enterprises, Economika APK № 

11 - 2015 

4. Schpikulyak O. G., Materinska O. A. Efficiency of Wheat Production at Agricultural Enterprises: 

Theoretical and Methodological Aspects, Economika APK № 12 - 2014 

5. Rasskazova A., Zhdanova R., Main Concepts of Economic Efficiency of Stable Land Use // 

International Agricultural Journal, №1 2017, pp. 23-25 

6. Siptits, S., Methods of Designing Efficient and Stable Options of Positioning of Agricultural 

Production // International Agricultural Journal, № 6 2017, pp. 56-59. 

 



The Scientific Journal of Cahul State University “Bogdan Petriceicu Hasdeu”  

Economic and Engineering Studies  
№. 1 (5), 2019  

http://jees.usch.md/                                                                                 e-mail: journal.ees@usch.md 

  

55 

 

7. Romanenko I. A., Evdokimova N. E., Price-Based Approach at Analysis of Stability of 

Positioning of Agricultural Enterprises across the Regions of Russia // International Agricultural 

Journal, № 6 2017, pp. 60-63. 

8. Altukhov, A. I. Perfection of Organisational and Economic Mechanism of Stable Development of 

Agro-Industrial Production /// Economics of Agricultural and Processing Enterprises, №7 – 2016, 

pp. 2-11. 

9. Stratan, A., Moldovan Agri-Food Sector Dilemma: East or West? In: Economics of agriculture, 

Belgrade, Year 61, Nr.3 (553-828), 2014, pp.615-632. 

10. Doga V., Bajura T. et al. Development Strategy for Food Production Sector in Years 2006-2015, 

Rural Economics and Development, IMDRP Nr. 2, p. 74 

11. Timofti E., Popa D., Efficiency of Economic Mechanisms in Agricultural Sector, Monograph, 

Chisinau: Editing Complex IEFS, 2009, 343 pp. 

12. Parmacli, D., Todorici L., Problems of Economic Stability of Agricultural Enterprises in Republic 

of Moldova (Monograph) – Comrat: B. I., 2013 (Tipogr-  centrigrafic) – 207  pp. 

 

 

Received: 14.06.2019 

Reviewed: 24.06.2019 

Accepted to publishing: 27.06.2019 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



The Scientific Journal of Cahul State University “Bogdan Petriceicu Hasdeu”  

Economic and Engineering Studies  
№. 1 (5), 2019  

http://jees.usch.md/                                                                                 e-mail: journal.ees@usch.md 

  

56 

 

SMART TECHNOLOGIES OF FOOD PRODUCTION IN THE SYSTEM OF 

GLOBAL TECHNOLOGICAL WAVES 
 

Kovalenko Olga,  
doctor of economic sciences, senior research worker,  

Institute of Food Resources of NAAS of Ukraine  

(Kyiv, Ukraine) 

e-mail: okovalenko0960@gmail.com 

 

Yashchenko Lyudmila,  
candidate of economic sciences, senior research worker, 

Institute of Food Resources of NAAS of Ukraine  

(Kyiv, Ukraine) 

e-mail: lud_ya@ukr.net 

 

Verbytskyi Sergii,  
candidate of technical sciences,  

Institute of Food Resources of NAAS of Ukraine  

(Kyiv, Ukraine) 

e-mail: chaink@ukr.net  

 
Abstract: The concept of a technological wave, as a set of technologies characteristic of a certain level 

of production development, and scientific and technological progress, as a transition from lower waves to more 

progressive ones, is characterized. The traits of 6 existing technological waves now are given, it is indicated that 

in developed countries technologies of the 5th wave are dominating and technologies 6 technological waves are 

being formed, but in Ukraine about 95% of the production volume belongs to the third (60%) and fourth (35%) 

technological waves when the share of products of higher technological waves is 4% only. The necessity of 

introducing e-agriculture in Ukraine, which is understood as the planning, development and application of 

information and communication technologies in agricultural production and food industry, is noted. The state of 

innovative development throughout the world is analyzed. It is concluded that the more developed a country is, 

the more attention it pays to investing in innovative development. For Ukraine, it is advisable to pay attention to 

the development of renewable energy sources and resource-saving technologies, as well as to more actively use 

digital and nanotechnologies, in particular artificial intelligence, in the production of food raw materials and 

products. 

Key words: smart technologies, technological wave, innovative development, e-agriculture, precision 

agriculture, food industry, information and communication technologies. 
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Nations using advanced innovative production technologies and being at the highest levels of 

technological waves become centers of capital attraction and drivers of economic development. That is 

why it is so important, taking into account the problem of economic growth of the national economy 

and the innovative choice of Ukraine, on the basis of which effective participation of our state in the 

European integration processes is possible, to create adequate conditions and mechanisms for the 

transition to the 5th and 6th and technological waves. 

According to today economic nomenclature, the technological wave is a combination of 

technologies characteristic of a certain level of production development; in connection with scientific 

and technological progress, when a transition from lower waves to higher, progressive ones occurs. 

The concept of technological waves was formed at the turn of 1970-80. on the basis of the so-

called concept of the techno-economic paradigm proposed by a number of economists (S.W. Becker, 

Arthur D. Little, G. Freeman, G. Mensch) [1; 2; 3]. This problem was thoroughly disclosed in the 

work of V.P. Seminozhenko [4]. However, to intensify the transition of Ukraine to new technological 

waves, further research is needed to substantiate measures aimed at ensuring this transition. 
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The purpose of this article is to summarize the characteristics of technological waves and 

determine the place of the food system in them. 

Today the existence of 6 technological waves is generally accepted. At present, in the 

developed countries, the technologies of the 5th wave dominate and the technologies of the 6th wave 

are formed. 

Characteristics of technological waves are summarized in Table 1. 

 

Table 1. Characteristics of technological waves 

 

Wave Period 
Principal 

resource 
Principal branch Key factor 

Economic 

achievement 

Social 

achievement 

Leading 

nations 

First 
1770-

1830 
Water power Textile industry Textile machines 

Mechanization of 

manufacturing 

Improvement in 

labor conditions 

Great 

Britain, 

France, 

Belgium 

Second 
1830-

1880 

Steam power, 

coal 

Transport, iron and 

steel industry 

Steam engine, 

steam driven 

machines 

Incline in 

production scales, 

transport 

development 

Gradual release 

of man from 

heavy manual 

labor 

Great 

Britain, 

France, 

Germany, 

USA 

Third 
1880-

1930 

Electric 

power 

Heavy machine 

building, electric 

industry 

Electric motor 

Concentration of 

banking and 

financial capital, 

emergence of 

radio 

communication, 

telegraphs, 

standardization of 

production 

Improving the 

quality of life 

Germany 

USA, 

Great 

Britain, 

France, 

Belgium, 

Switzer-

land, the 

Nether-

lands 

Fourth 
1930-

1970 

Energy of 

carbohyd-

rate,com-

mencement of 

atomic power 

Automotive, non-

ferrous metallurgy, 

oil refining, synthetic 

polymer materials 

Internal 

combustion 

engine, 

petrochemistry 

Mass and serial 

production 

Development of 

communication, 

transnational 

relations, growth 

of consumer 

goods 

USA, 

Western 

Europe, 

USSR, 

Japan, 

Canada 

Fifth 
1970-

2010 

Atomic 

power 

Electronics and 

microelectronics, 

information techno-

logy, genetic engi-

neering, software, 

telecommunications, 

space exploration 

Microelectronic 

components 

Individualization 

of production and 

consumption 

Globalization, 

the speed of 

communication 

and transfer 

Germany, 

Taiwan, 

South 

Korea, 

EU, 

Sweden 

Sixth 
2010-

2060 

Bioresources, 

resource-

saving 

technologies 

Nanotechnology, 

molecular, cellular 

and nuclear techno-

logies, nanobiotech-

nologies, nanobio-

nics, biomimetics, 

other nanomaterials: 

new medicine, home 

appliances, modes of 

transport and 

communications 

stem cell utilization, 

life sciences and 

organs engineering, 

restorative surgery 

and medicine 

Microelectronic 

components, 

artificial 

intellect,CALS-

technologies 

Individualization 

of production and 

consumption, 

reduction of 

energy intensity 

and material 

production, 

construction of 

materials and 

production with 

predetermined 

properties 

Significant 

improvement in 

the quality of life 

of humans and 

animals 

USA, EU, 

Japan 

Summarized by authors from 5, 6 
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According to experts from the Organization for Economic Cooperation and Development, in 

the United States in the 80s-90s of the last century, almost 50% of the total increase in labor 

productivity was achieved due to high-tech sectors, in the UK, Canada, Japan - more than 30%, France 

and Italy - 25 % At the same time, the sectoral structure of “innovation countries” of the newest 

technologies until the mid-90s of the past century was identical - aerospace industry, automotive, 

electrical engineering - each of them accounting for 10 to 15% of all R & D expenditures in the United 

States, Japan and the EU. But in the mid-90s the situation qualitatively changed. In the US, the leader 

was the service sector, represented by information technology (20% of all R & D expenses), which 

pressed the aerospace industry (12%) and the automotive industry (11%). In the EU, electronics (15%) 

and the automotive industry (13%) became the leading ones [7]. 

Today the world is about to step into the sixth technological wave. Its contours are only 

beginning to take shape in the developed countries of the world. Experts believe that while 

maintaining the current pace of technical and economic development in 2020-2025, a new scientific, 

technical and technological revolution will take place, the basis of which will be the developments 

synthesizing the achievements of the above-mentioned basic directions. There are grounds for such 

forecasts. For 2010, the share of the productive forces of the fifth technological wave in the most 

developed countries averaged 60%, the fourth - 20%, and the sixth - about 5%. It is obvious that the 

ratio of the share of technological waves in the economy as a whole determines the degree of its 

development, internal and external stability. Initiative in the implementation of the sixth way was 

unequivocally intercepted by the United States. Some leading works in the post-Soviet countries 

cannot compete with this huge array. 

The transition from the fifth technological wave to the sixth wave is primarily associated with 

the technological revolution and the total reorientation of industries and enterprises of industrialized 

countries to energy-saving technologies, waste management and multiple processing of natural 

resources. Structural changes in the economies of these countries are expressed in the accelerated 

development of economic sectors that produce complex engineering and science-intensive products, 

and in which the value added only in limited sizes includes unprocessed raw materials or low-skilled 

labor (engineering, computer science, electronics, biotechnology, etc.). At the end of XX century with 

the world production of mechanical engineering products in 1200 billion USD the share of 

industrialized countries accounted for 73%, including the EU - 29%, the USA - 25%, Japan - 19%. 

The share of these countries in world exports of machinery and equipment at this time was 85.5%, 

including the EU - 41%, the USA - 24, and Japan - 20.5% [7]. 

In the technological race, the developed industrialized countries concentrate their efforts on 

the accelerated development of those sectors of the economy, which, on the one hand, provide a 

decisive contribution to the increase in labor productivity, and, on the other hand, make it possible to 

maintain technological advantages over competitors. 

The key areas of the sixth technological wave include: biotechnology, artificial intelligence 

systems, CALS technologies (Continuous Acquisition and Lifecycle Support - continuous information 

support for supplies and product life cycle), global information networks and integrated high-speed 

transport systems, computer tuition, formation of network business communities. These sectors are now 

developing in leading countries at an especially fast rate (sometimes from 20% to 100% per year). 

The economic system of any country is characterized by the simultaneous functioning of 

several technological waves: the one that is born; prevailing; the one that is dying off. It is the new 

wave that is of strategic importance for the economy and is having an insignificant effect on GDP 

growth until a certain point, but it forms the direction of the country's development for decades to 

come. 

According to experts, in Ukraine about 95% of the volume of production refers to the third 

(60%) and fourth (35%) waves, the characteristic features of which are the advanced development of 

the electric power industry and the use of oil as the main energy carrier. The share of products of 

higher technological waves in the economy of the country is 4% (Fig. 1). GDP growth due to the 

introduction of new technologies in Ukraine is estimated at only 0.7-1%, while in developed countries 

this figure reaches 60% and even 90%. In Ukraine, the third and fourth technological waves prevail, 
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that is, the economy remains at an industrial stage, and therefore lags behind developed countries by 

one technological era. 

 

 
Figure 1. Amounts of industrial production in Ukraine by technological waves 

Source: 8 

 

According to the Institute of Economic Forecasting of the National Academy of Sciences of 

Ukraine, today 75% of investments in Ukraine are invested in enterprises of the third technological 

wave, which include the production of building materials, ferrous metallurgy, metalworking, 

woodworking, shipbuilding and machine-tool construction. Another 20% of investments are sent to the 

enterprises of the fourth technological wave. In other words, 95% of investments are received by the 

third and fourth ones being industrial technological waves. Moreover, the lion's share of investment falls 

precisely on a low, third wave. It is clear that the investment policy of the state is directed, in fact, to the 

"conservation" of the structure of the economy and, unfortunately, the worsening of the said structure. 

The situation in the area of financing scientific and technical developments is similar: the fourth 

technological wave`s share is 70% and the fifth one`s is 23%; 30% of innovation costs fall on the third 

technological wave, 60% on the fourth, and only 8.6% on the fifth [8]. 

Actual realities of the Ukrainian economy do not allow the formation of complex innovative 

models of the fifth and sixth technological waves, characteristic for the highest stage of scientific and 

technological progress and used, for example, in the USA and Japan. The main reason for this 

situation is the sharp decline in innovation activity during the period of transformations. 

Poor funding for science negatively affects innovative activity in industry. This confirms the 

fact that the number of new-Jen technological processes was 1991 7303 units, and in 2017 only 456, 

that is, decreased by more than 16 times. The science intensity of the country's GDP decreased from 

2.44% in 1991 to 0.45% in 2017. World experience confirms that with the value of this indicator less 

than 0.4% of GDP, science in the country can perform a socio-cultural function only. When passing 

through this frontier, it acquires the ability to produce certain scientific results and perform a cognitive 

function in society. And only at the cost of science, exceeding 0.9% of GDP, its economic function is 

turned on. 

The successful functioning of agricultural enterprises (the main suppliers of food raw 

materials) both in the domestic and foreign markets in the conditions of functioning of today's tough 
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competition is impossible without the use of modern innovative communication technologies and the 

development of e-agriculture. 

E-agriculture is the planning, development and application of innovative methods of using 

information and communication technologies (ICT) in rural conditions, primarily in the food and 

agriculture, including fisheries, forestry and livestock [9]. 

The Food and Agriculture Organization of the United Nations (FAO) and the International 

Telecommunication Union (ITU) adopted the term “e-agriculture” as a result the World Summits on 

the Information Society in 2003 and 2005. Since then, other terms have appeared, including “smart 

agriculture” and “digital agriculture”. But these definitions emphasize the challenges posed by the 

emergence of a new generation of information and communication technologies (ICT), that is, they are 

limited to some uses of technology at the farm level, while FAO and ITU give a broader definition that 

covers various technological solutions to existing problems in agriculture and rural development. At 

the same time, the term "e-agriculture" implies not only the application of appropriate technologies in 

the food and agriculture sectors, but also emphasizes that achieving the goal of e-agriculture is 

inextricably linked with the creation of favorable conditions and capacity development. 

The advantages of modern e-agriculture are: 

• an increase in production  optimization of work with agricultural crops, including proper planting, 

watering, processing with pesticides and harvesting, directly affects the production volumes; 

• rational water consumption: weather forecasts and soil moisture sensors allow water to be used 

only when and where necessary; 

• obtaining real-time data and analyzing production situations  farmers can visualize data on 

production volumes, soil moisture, sunshine intensity and remotely in real-time to speed up the 

decision-making process; 

• reduction of operating costs  automation of the processes of planting, processing and harvesting 

can reduce the amount of resources consumed, decline the likelihood of human error and cut 

overall costs; 

• improving product quality  analysis of product quality and the results obtained, depending on the 

methods used, can teach farmers to adjust production processes in order to improve product 

quality; 

• accurate assessment of the situation in the farm and in the fields  accurate tracking of production 

volumes in the fields over time allows us to make a detailed forecast of the future harvest and 

estimate the value of the farm; 

• improving livestock technology  for earlier detection of any events related to reproduction and 

animal health, special sensors and equipment can be used. Location tracking can also improve the 

control and maintenance of livestock; 

• reduction of environmental impacts  all environmental measures, including rational water 

consumption and an increase in production per unit area, directly positive impact on the 

environment; 

• remote monitoring  local and commercial farms can monitor the situation on several fields at 

different ends of the globe at once via the Internet. Decisions can be made in real time anywhere in 

the world; 

• monitoring equipment status  one can monitor and support the operation of agricultural equipment 

in accordance with production volumes, labor productivity and damage prediction. 

Research by the University of Nebraska-Lincoln confirmed the interest of farmers in the 

introduction of precision farming technologies, which is the basis for the development of e-

agriculture. Agricultural producers (numbering 126) who participated in the exhibitions of the 

Nebraska Extension in 2015 were surveyed. In general, they have 609.8 hectares of land, mainly 

located in Nebraska, a US state. 

From the results of the study follows [10]: 

• high rates of introduction of the latest technologies were revealed: in the field of 

agrochemical analysis of the soil% showed 98% of the surveyed farmers; introduction of 

high-speed Internet  94% of respondents; 
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• implemented monitoring of yields, maps, GPS navigation of more than 80% of 

agricultural producers; 

• introduced differential fertilization systems  68% of farms; 

• satellite and aerial photographs are becoming popular – they were introduced by about 

30% of the surveyed farmers. 

Another study published by Goldman Sachs predicts an increase in expected yield by 70% in 

the use of precision farming technologies. The total target market by 2050 should grow to 240 billion 

dollars. From this study it is clear that the introduction of precision agriculture will have an impact on 

the development of agribusiness. 

Added value from the introduction of precision farming technologies can be estimated by 

increasing yields. In the Goldman Sachs study, it was calculated in dollars for each branch of precision 

agriculture (Table 2). 

 

Table 2. Efficiency of investments to precision agriculture 

 

Branches of precision agriculture 
Investments, 

billion USD 

Added value, 

billion USD 

Increase in yield, 

% 

Precision fertilizing 65 200 18 

Precision seeding 45 145 13 

Minimal soil compacting (minitractors) 35 145 13 

Precision irrigation 35 115 10 

Field monitoring, data management etc. 35 125  

Precision spraying 15 50 4 

Summarized by authors from 11 

 

The most attractive markets for precision farming are those of America and Europe. Despite 

this, the demand for technology in other parts of the world will also increase due to the lower cost of 

technology and the benefits that they provide. 

According to statistics, more than 80% of farmers use various elements of precision farming in 

the United States, and 70% in Germany. European farmers apply elements of precision farming even 

on 0.5 hectares, because they have the opportunity to take cheap loans for 20-30 years on the security 

of their plot. Funds for precision farming are returning quickly. Most of the investment pays off during 

the first marketing year. Nearly 90% of farms that have tried technologies related to precision farming 

continue to introduce its next elements. 

Now there is a rather limited level of ICT implementation in the Ukrainian plant growing 

industry. Precise technology today covers no more than 20% of Ukrainian farmland. Not complicated 

technological components of precision farming systems have been distributed: Global Positioning 

Systems (GPS) and Global Navigation Satellite System (GNSS) navigation, mobile accessories for 

crop control, drones, works and controlled equipment, which are mainly used not systemically, but 

separately from each other. 

In contrast to European agrarian industries with the possibility of introducing ICT even at the 

level of small enterprises, in Ukraine large agrarian holdings (PrJSC Myronivsky Hliboproduct, 

Svarog West Group Corporation, etc.) are leaders in this field, probably because of large financial 

opportunities. 

As an experiment, FAO developed a regional eAGRI index, which assesses the need and 

readiness of countries in Europe and Central Asia to develop and implement strategies to transform 

their agricultural sectors by converting them to digital technologies. This index is calculated on the 

basis of 90 existing indicators describing the situation with the introduction of ICT in the country, with 

the presence of favorable conditions for the development of ICT, as well as macroeconomic indicators 

related to agriculture. It gives an idea of the current and irrelevant objectives of national e-agriculture 

strategies (such as infrastructure, rural and gender gap, business climate, government readiness to use 

ICT, etc.), which allows for cost-effectiveness in the process of implementing strategies and lets to 

identify opportunities for knowledge sharing with European and Asian countries that are industry 
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leaders. Based on the level of importance of the agricultural sector for the national economy countries 

were divided into three groups (tab. 3): 

1) countries with a low degree of agriculture in the economy: Belgium (overall eAGRI rating - 

17th place), Denmark (7), Germany (12), Israel (15), Luxembourg (1), Malta (16) Netherlands (10), 

Norway (2), Sweden (5), United Kingdom (6); 

2) countries with an average share of agriculture in the economy: Austria (13th place), 

Bulgaria (30), Croatia (29), Cyprus (27), Czech Republic (23), Estonia (3), Finland (8), France (14), 

Hungary (32), Ireland (11), Italy (34), Latvia (21), Lithuania (19), Poland (35), Portugal (18) Russia 

(38), Slovakia (25), Slovenia (26), Spain (20), Switzerland (9); 

3) countries with a high share of agriculture in the economy: Albania (44th place), Armenia 

(41), Azerbaijan (24), Belarus (43), Bosnia and Herzegovina (48), Georgia (39), Greece (40), Iceland 

(4), Kazakhstan (28), Kyrgyzstan (49), Moldova (36), Montenegro, Romania (37), Serbia (42), 

Tajikistan (45), Macedonia (22), Turkey (31), Ukraine (47), Uzbekistan (46). 

     

Table 3. Grouping of countries by mean values of eAGRI indices and innovativeness of economies 

 

Group of 

countries 

ICT 

introduction  

mean value 

Availability of 

favorable 

conditions, 

mean value 

eAGRI, 

mean value 

ICT 

introduction, 

overall mean 

rating 

Availability of 

favorable 

conditions, 

overall mean 

rating 

eAGRI, 

 overall mean 

rating 

Index of 

innovative 

economies, 

overall mean 

rating 

Countries with 

an low share of 

agriculture in 

the economy 

0.926 0.743 0.834 9,8 10.4 9.1 15.7 

Countries with 

an average 

share of 

agriculture in 

the economy 

0.855 0.644 0.749 20.2 24.0 21.8 26.5 

Countries with 

an high share 

of agriculture 

in the economy 

0.674 0.575 0.624 38.1 33.8 36.8 35.5 

Summarized by authors from 9 

 

The group of countries with a low share of agriculture in the economy includes developed 

countries with a high level of innovative activity. The more developed a country is, the higher its 

rating of introducing digital technologies in agriculture and innovation activity. And, despite the low 

share of agriculture in the economy, they use resources more efficiently and get higher yields and 

profits. Luxembourg, Norway and Sweden have the highest ratings. 

Ukraine is among the countries with the highest share of agriculture in the economy, while it 

has one of the lowest eAgri and innovation activity indices. In Ukraine, there are very low rates of 

both ICT implementation in agriculture (47th place out of 48) and the presence of favorable conditions 

(43rd place out of 48). 

Countries where the role of agriculture in the economy is low, and the conditions for 

introducing ICT are favorable, can go towards solving problems related to e-agriculture, in the 

framework of implementing a unified strategy for creating a digital economy, and countries where the 

role of agriculture is great should be taken sectoral e-agriculture strategy. Therefore, in the context of 

Ukrainian realities, it is advisable to focus on the development of digital technologies in agriculture, 

which requires the development of a separate strategy and the direction of a part of the state budget to 

stimulate more active development of ICT in agriculture. 

So, the advanced driver nations of the innovation economy are the USA, the EU countries and 

Japan, that is, the more developed a country is, the more attention it pays to investing in innovative 

development. For Ukraine, its economy being mainly within the third and fourth technological wave, 

it is advisable to draw attention to the experience of these countries, in particular, energy should focus 
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on the development of renewable energy sources and resource-saving technologies (including the 

possibilities of advanced processing of agricultural raw materials) and more actively use digital and 

nanotechnologies in the production of food raw materials and products, in particular, the capabilities 

of artificial intelligence. 
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Successful development of the economic space, and regional economic systems that comprise 

it, largely depends on the complex interaction of internal and external factors among which very 

important role is played by the investment-innovative potential, ability to efficiently implement both 

investment and innovative processes along with realization of their strategic vector of development. 

Investment-innovative activities serve as the basis for the formation of competitive environment and 

competitive advantages of the regional economic systems at various hierarchical levels, and their 

efficient realization shall contribute to the necessary capabilities of the country and its regions to 

establish such conditions for economic space that would promote increased production efficiency as 

well as higher wellbeing of the people. The economic space, in the form of regulated by humans 

holistic economic system whose activities are based on nature-social relationship in the context of 

increased national security, presents a large-scale integrated structure which reflects specifics and 

character of the social-economic development of the country. One of its key spatial systems and 

powerful elements (together with economic, social, transport and infrastructure) is the investment 

space which is directly affected by investment activities. As an integral part of the entire economic 

space it represents the system of existing economic ties which get further developed and improved in 

the process of their interaction, and also ensures efficiency of investment structures through 

coordination of all investment-financial flows and respective management institutions.  

At the current stage Ukraine is facing quite a hard task of modernizing its economy in order to 

remain an effective player in the global economic development processes and at the same time pursue 

the implementation of administrative territorial reform which is generally viewed as the de-

centralization process with devolvement of significant portion of regulatory functions on local 

governance bodies. Such dual task furthermore combined with significant economic-territorial 

differentiation of the country's regions based on their level of social-economic development requires 

comprehensive analysis and evaluation of pre-conditions for the formation and implementation of the 

modernizational and investment-innovative activities through targeted diagnostics as well as 

determining of investment and innovative potentials necessary to substantiate priorities and strategies 

of the investment-innovative development at various levels - national, sectoral, regional, local. 

Obviously, all this should be performed in combination with the efficient national regional policy.        

In the process of organizing modernizational and investment-innovative activities the key role 

at the moment is played by the globalization processes whose economic manifestation is observed in 

modernizing national goods and services markets, changes in the scale of international capital 

movement directions, its territorial concentration as well as new forms of its integration. Scientific-

technical aspect of globalization is realized through formation of technological knowledge and 
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technological system clusters, development of transportation, communications as well as in the new 

progressive organization of investment-innovative activities that require completely new mindset 

along with the continuous quest for new theoretical and legal premise for the formation, organization 

and regulation of such investment-innovative processes.   

Thus, the important condition for the structural re-construction and economic growth shall be 

the enhancement and promotion of investment-innovative activities along with expansion of the realm 

of their application and utilization. The efforts to effectively resolve social-economic problems of the 

country's development dictate comprehensive changes in the role of regions by providing new 

substance to their investment-innovative activities which creates capabilities to renew their technical-

economic base as well as produce competitive products. This inevitably leads to the strengthening of 

the region's position on domestic and external markets, and ultimately strengthens the economy of the 

country. Investments and innovations contribute directly to the formation of the holistic economic 

space, arising of the new society based on network relationships as well as the information fill-up and 

computerization of the social life, introduction of the new investment-innovative systems into all 

spheres of human activities.      

Generally, investments are viewed as the capital expenditures with the ultimate purpose of 

such capital enhancement at a later stage. Thus, investments can represent monetary funds, targeted 

banking investments, shares, equities and other securities, technologies, equipment, credits and loans 

as well as any other assets, and intellectual property which are channeled into entrepreneurial or other 

types of activities with the aim of receiving profit and obtaining positive social effect. It is also 

important to understand the difference between "general investments" and "capital investments": the 

first meaning acquisition of the means of production, and the other one being the purchase of financial 

assets. Taking into consideration such general interpretations of this notion, it can be concluded that 

the investments represent a very logical economic process which is realized through spending of 

investment funds on items and means of labour as well as the labour itself which are used for the 

production of material benefits. Large number of the types of investments calls for identifying their 

major groups and categories based on similar characteristics, like: the essence of an investment object 

(direct, portfolio, intellectual), purpose of investing (seed capital, extensive and efficient investments, 

re-investments), sources of financing (state, sectoral, municipal, private), substance of the invested 

capital (material, financial), timeframe of investment (long, mid and short-term) as well as based on 

investment entity, character of various investments' interaction, strategic purpose of investment 

(passive, active).     

The development of investments and innovations as a result of effective investment-innovative 

and modernizational activities contributes significantly into implementation of progressive structural 

transformations in the economy which ultimately ensure stable and efficient social-economic 

development and growth of quantitative and qualitative indicators of the economic performance. In 

this context innovations represent a social-technological process which utilizes ideas and inventions 

and leads to creation of technologies and products possessing much better qualities and properties as 

compared to the existing products. Therefore, they perform reproductional function and become very 

closely associated and connected with the investments by enabling positive dynamics of the 

investment resources, and ultimately serve as the source for the formation of strategic development 

financial resources.    

It can therefore be summarized that innovations represent a comprehensive process of 

creation, dissemination and utilization of the new practical experience as relates to the renewal of 

fixed capital or new production experience on the basis of realizing scientific-technical progress. 

Innovation as the process of development, introduction and exploitation of the production 

organizational-economic potential must result in the new product development which represents 

logical, positive and progressive change in material and non-material elements. One more natural 

connection between innovations and investments can be observed in the fact that innovations are the 

driving force behind the social progress, stimulating increased profits through introduction of new 

products, changes in technological, organizational and production processes, development of 

marketing and management techniques.   
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In Ukraine, despite its vast legal regulatory realm in the sphere of investment-innovative 

activities, the very scope of such activities falls far behind the existing potential in the country. 

Obviously, unstable economic situation and overburdened legal regulations are not conducive to the 

promotion of investment-innovative processes, establishment of favourable competitive environment, 

effective usage of regions' competitive advantages and ultimately enhancement of the competitiveness 

of the country's economy based on modernizational advance. This calls for respective scientific 

research, namely development of methodological base to clearly determine and analyze the substance 

and trends of negative processes directly affecting social-economic development, including character 

and dynamics of the investment-innovative transformations. 

Clearly, the effectiveness of the investment-innovative activities depend on the received 

investments which reflect the very level of economic development as well as performance of available 

resources and extent of the scientific-technical activities. At the level of national economy the sources 

of investments include reimbursement funds (depreciation expenses) and accumulation funds as a 

portion of national revenue. With production enterprises, the sources of investments are primarily 

comprised of the own financial resources of investors, credits and loans, funds received directly from 

the people as well as national budgetary allocations. Such funds received through the investment 

process - actions to engage investor for the sake of receiving profit - are then channeled into the 

investment activities that represent a combination of practical steps and measures aimed at 

implementation of investments. Provision of such necessary resources should enable structural 

reconstruction in the economy which includes mobilization of all investment-innovative resources and 

their effective usage, creation of conditions for enhancement of investment resources, ensuring 

necessary conditions for the formation of favourable investment climate. Thus, the key task of the 

investment activities is to increase the volume of investments with the help of using all available 

sources of financing for the development of innovations with proper consideration of their priorities.          

As of today the efficient investment-innovative activities remain one of the key issues for the 

country, firstly because innovations directly feed economic modernization, and on the other hand due 

to the fact that given the deficit of national budgetary resources investments become an increasingly 

important source of their fill-up. Unfortunately, the mechanism of investment-innovative activities yet 

remains far from optimal and lacks well-balanced methodological base, thus further elaboration is 

needed for the issues related to methodology of investments' formation, innovative financial 

mechanism for investment processes and reproduction of capital as well as mechanism for the 

formation of resources and sources of investments. Another serious issue is the establishment and 

development of efficient investment space within the coordinates of the existing economic space of the 

country along with formation and proper positioning of the investment and innovation market.   

It has to be observed that the financial-economic difficulties which Ukraine is experiencing at 

the moment have slowed down the investment process practically at all levels which resulted in the 

reduced size of capital investments and deformation of sources of their generation, significant 

volatility of investment and innovative activities. Improving the efficiency of the investment-

innovative activities should be based on proper consideration of the system of key principles which lie 

in the root of the methodological base for development of investment sphere. Those include: 

comprehensiveness, systemic approach, adaptability, continuity, scientific support, balanced approach, 

proportionality, optimal effectiveness, socially-targeted approach. 

  Rapid changes in internal and external factors of the investment-innovative activities require 

new approaches and directions for this process along with the quality changes in the role of local 

governance bodies as relates to development of investment environment and formulation of improved 

official policy on investments with proper balance ensured between the increasing role of the local 

governance in the process of de-centralization reform and efficient usage of the state investments as 

means of further attracting private and foreign investors into the development of priority sectors of the 

country's economy. Special role here should be given to the investment-innovative projects which 

should cover an entire spectrum of interconnected efforts aimed at achieving set goals under the 

circumstances of limited financial and other resources, and in essence present mixed investments with 

a portion of the state investments serving as a guarantee for the targeted approach in directing 

investment resources. Successful realization of the policy on regulating investment-innovative 
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activities should thus be based on the following principles: optimal combination of administrative-

legal and economic instruments, ensuring justice and stability, coordinated approach, gradual 

development, effective state influence, economic efficiency, adequate regulation and stage-by-stage 

progress. In the effect, the enhanced competitiveness of the regions and the country as a whole should 

be achieved by following the set of strategic directions as described in Figure 1.   

 

   

 

 

 

 

 

 

 

 

Figure 1. Strategic efforts to strengthen competitiveness of the Ukrainian regions. 

 

The investment-innovative activities at all levels in the process of continuous and profound 

modernization of the economy face many hurdles, one of the most keen ones being ineffective 

management. In essence, the investment activities constitute an integral element of economic 

management over production activities and thus require identifying of adequate and efficient 

organizational-economic instruments, methods and management forms for all the stages of the 

investment-innovative process. Efficient management of investment and innovation activities is 

generally ensured by the following basic principles: management dynamism, varied approach, 

structural approach, integrity, adjustability, conformity with strategic goals, inter-dependence, 

integration into the general management system, comprehensiveness and systemic approach toward 

management decision-making. For instance, under the innovative system such factors as conformity 

and inter-dependence in the process of modernizing economic system manifest themselves in 

development, transfers and implementation of innovations, technical-technological  modernization of 

production, improvement of organizational-economic mechanism of production and natural resources' 

system of a territory, restructuring of economic activities and institutional transformations in the 

system of relationship "economic activities - environment".        

Coordination of actions between various entities of innovative activities with the high level of 

interaction and regulation of their efforts as well as clear division of functions requires streamlining of 

many goals, tasks and directions of development, and also determines the type of relationship which 

directly affects the character of their interaction. Innovative development of Ukraine is characterized 

by presence of individual elements with quite high potential, however lacks proper conditions for their 

systemic interaction which leads to the reduced profile of the country's innovative economy in general. 

Therefore, such factors as integrity, flexibility and proper shape-forming of innovative systems should 

ensure efficient modernization of technical base of the society given adequate financing mechanisms.   

Resolving the issues related to improvement of the investment-innovative relationship is 

directly connected to the state strategic development of the economy under the proclaimed course for 

European integration. The state policy on foreign investments, involvement in international 

agreements, strengthening of state institutions, extent of state's interference into the economy, and 

maturity of the investment climate all play decisive role in the economic development of the country.  

Investment climate here can be characterized as a special sub-system in the institutional 

system of economy which creates pre-conditions for the most optimal utilization of social-economic 

relations for the promotion of scientific-technical renovation of the productive forces through efficient 

investment activities. In order to make an assessment of the existing investment climate a number of 

basic parameters and factors should be taken into consideration, namely: general economic situation; 

operation of currency, financial and credit systems; customs regime; availability and access to labour, 

etc. All such parameters should be properly adjusted and coordinated to ensure economic growth as 

well as help formulate key ideas influencing the formation of favourable investment climate, i.e. 

Strategic efforts aimed at 

strengthening competitiveness of the 

economy 

 
Structural reforms and 

institutional 

transformations 

 

Formation of favourable 

investment climate 

 

Active innovative  

policy 

 



The Scientific Journal of Cahul State University “Bogdan Petriceicu Hasdeu”  

Economic and Engineering Studies  
№. 1 (5), 2019  

http://jees.usch.md/                                                                                 e-mail: journal.ees@usch.md 

  

68 

 

macroeconomic factors and acquired potentials which must include: natural resources, financial-credit 

system, production system, investment, labour, scientific-technical potential along with the existing 

market environment and social sphere. To ensure their optimal operation some special conditions 

should be created in relation to the general state of the economy, operating market, legal-regulatory 

base, informational support, motivational efforts, progress stimulation, and protection of environment.  

Investment climate and favourable investment environment enable effective investment-

innovative activities in the context of economic growth. So, increase in the efficiency of the 

investment-innovative environment and scope of investments, as resources used to compensate and 

replenish operating fixed capital, depends on a number of factors whose priority is determined based 

on set goals. Scope of investments becomes a function of a whole range of economic indicators which, 

as factors, continue to directly influence its growth, namely: size and structure of cumulative demand 

(used as indicator for producers and investors); state and regulatory mechanism of the financial-credit 

system (transformation of savings into investments); interest rate (indicating the extent of accessibility 

of positive  resources); scale of innovative activities; ultimate effectiveness of capital performance 

(measurement of effectiveness of every unit of invested capital upon growing volume of investments). 

Another important component of the methodology for researching investment-innovative 

activities is the need to determine methodological approaches or methodology for evaluating its 

efficiency. Among the methods to evaluate efficiency of such activities the following deserve special 

attention: 

- universal method, which takes into consideration the maximum number of economic 

characteristics as relates to the investment climate; 

- comparative analysis, on the basis of assessment of results of the implemented reforms 

with comparison to other territories; 

- factor evaluation of innovative and investment potential, based on quantitative correlation 

of major indicators of investment climate and investment capabilities of a specific region. 

Moreover, macroeconomic indicators which relate to the dynamics and structure of gross 

domestic product, state of solvent balance of the country, financial market and external debt are also 

quite often used to evaluate the investment climate.  

Formation of favourable investment climate is closely connected with the investment appeal 

and competitive advantages which are used to determine directions of investments, develop 

investment-innovative projects with the general focus on new product introduction based on the 

existing investment potential. Investment appeal can be characterized as the capability to reliably and 

timely achieve goals of an investor on the basis of economic results of production into which such 

investments had been made, and it reflects a whole spectrum of various factors whose number and 

influence would vary depending on the type of investors and production-technical specifications. Such 

factors generally include the following: existing conditions, processes, mostly objective phenomena, 

and regional state policy based on geographic location, natural resources, labour potential, level of 

infrastructure and consumer market development, etc.  

Generally, the entire system of factors can be divided into such categories: 

- factors which determine the extent of appeal of specific territory; 

- factors which directly affect the level of investment and innovative potentials of the 

region; 

- factors determining the extent of investment risk; 

- factors which influence the investment-innovative activities. 

Last group of factors should be considered as a measure of available investment potential 

utilization rather than of an investment appeal. Thus, investment potential becomes the combination of 

available factors of production and spheres of capital application, specific accumulation of resources 

which under existing external and internal conditions can be channeled to realize effective innovative 

activities of an economic entity. It can also be understood as a maximum capability of economic 

systems to generate investment resources with the help of financial infrastructure components and 

transform them into innovation process.    

Evaluation of quantitative character factors can be performed by calculating the integral 

coefficient of investment appeal. The practical value of classification of factors enables their 
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differentiation into objective and subjective ones, although such differentiation would most certainly 

lack constancy due to positive dynamics of such factors continuously flowing from one group to 

another. Nevertheless, such division of factors makes it possible to identify problematic aspects of the 

prospective program of actions to attract additional volumes of investments, outline priorities in the 

regional realm and formulate respective investment-innovative strategy. The main elements of 

evaluation of the regional investment appeal could thus include the level of general economic 

development in the region, level of investment infrastructure development, demographic situation, 

maturity of market relations and commercial infrastructure, level of safety of investment activities in 

the region.    

Integral coefficient should embrace indicators from all groups of factors, namely: 

1) General economic development of the region: 

- percentage of the region in overall GDP and national revenue of the country; 

- volume of industrial and agricultural production per capita; 

- average population income; 

- average yearly capital investments into the region; 

2) Demographic situation: 

- percentage of the regional population in overall number of country's population; 

- correlation between urban and rural populations; 

- employment level; 

- level of professional qualification of economically active people; 

3) Development of market relations and commercial infrastructure: 

- percentage of privately owned enterprises in contrast to the state-owned ones; 

- volume of such enterprises' production in the general production output (both 

industrial and agricultural); 

- number of joint ventures with foreign partners; 

- number of active banking institutions, insurance companies in the region; 

4) Safety of investment activities: 

- level of economic crimes; 

- percentage of unfinished construction; 

- percentage of enterprises polluting the environment. 

     Based on such approach the integral indicator of investment appeal can be calculated with 

the following formula:   

i

n

i

t VEERIC 
1

 

where:  IC - integral coefficient of regional investment appeal; 

 ЕRt - average specific indicator as per analyzed element of regional evaluation; 

 VЕі - value of respective element in general evaluation of the region. 

 

As a result, calculation of integral indicator will provide not only better understanding of the 

regional investment appeal but will also contribute to the development of efficient investment strategy 

with substantiation of effective management decisions. Such strategies should be formed in the context 

of new paradigm of regional development and must include the following aspects:  

- identification of prospective parameters of the investment-innovative activities with due 

consideration of requirements of external and internal environment; 

- identification of existing and substantiation of renewed structure of investment-innovative 

systems pursuant to strategic goals and tasks, and further improvement of those; 

- increasing the number of science-intensive works in the structure of production; 

- improvement of production structure accompanied by more active structural changes and 

transformations on the basis of investments and innovations; 

- adaptation of investment systems to market demands along with detecting their influence 

on the organization of investment process; 
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- expedited technical-technological renovation of production on the basis of higher 

resource-saving techniques; 

- ensuring national security.   

With the general approach that innovations constitute the foundation of modern economic 

modernization, the investment-innovative activities and their quantitative and qualitative parameters 

along with the system of relationship between entities of such activities and potential of their 

interaction determine specifics of the economic space formation in the country and strengthen the 

basis of its continuous development. Attracting investments and introduction of innovations in this 

context have long been and still remain the key issue of regional economic development and 

modernization. Given the current situation with the development of investment-innovative processes, 

existing investment-innovative systems in regions and methodological support to ensure their efficient 

operation it becomes strategically important to provide efficient inter-regional coordination and ensure 

balanced goals, tasks and substance of the investment and innovation policies of the state. Detailing of 

investment-innovative trends of regional development should be based on the development of 

respective programs of investment-innovative projects, formulation and implementation of the strategy 

of investment-innovative activities with streamlining and improving of management techniques which 

in the event would contribute to active reproduction processes and continuous economic growth.    

Evidently, one of the most important aspects of balanced investment development is the 

institutional factor which includes a wide range of methods, techniques, rules, behavioural norms, 

mechanisms of implementation, organizational and interaction forms, directions of social-economic 

systems' development which should ensure resolution of ecological, economic, social and scientific-

technical issues for the sake of stable and sustainable development. Regional institutional system is 

deemed efficient only if it provides stable economic growth. Existing practice in Ukraine demonstrates 

that the progress of general economic growth along with the country's further development on the basis 

of the socially-oriented model directly depend on the scale and dynamics of investments, their structure, 

quantitative characteristics as well as directions of their implementation. Enhancement of volumes and 

active promotion of the investment-innovative activities, expansion of the realm of investments' 

attraction and application should therefore be duly regarded as a very important pre-condition for the 

structural transformation and modernization of the entire economic space of the country.      
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Abstract. The article focuses on the problem of the use of personnel at alcohol production  enterprises 

in the Podillya Area of Ukraine. Even though this issue has been long studied by researchers, it remains relevant 

and not fully investigated. The state of the alcohol industry in the period of independent Ukraine is characterized 

by a sharp decline in the technological level of production, wear of equipment; these factors adversely affect  the 

use of its personnel.  In view of the fact that the alcohol industry is a source of replenishment of the revenue that 

contributes to the state budget, it is expedient that  the above mentioned problem be solved. When investigating 

the level of staff productivity at the enterprises of the alcohol industry in the Podillya Area, it was revealed that 

the factors of non-direct influence on the above level were directly related to the indicators of the level of wages 

and capital-labor ratio. The use of personnel has been analyzed and a forecast has been made up to 2025 with 

respect to the levels of average wages, capital-labor ratio and the labor productivity of the personnel of the 

enterprises under study. 

Key words: personnel, alcohol production enterprise, use of personnel, level of average wages, level of 

capital-labor ratio, level of labor productivity. 
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Formulation of the problem. Modern economic reforms in Ukraine are accompanied by 

transformation processes of the employee - employer relations, which significantly affect the use of 

the personnel of the country's businesses as a whole and individual organizations. Economic reform 

and, accordingly, a decline in production volumes led to an increase in unemployment and  increased  

migration, especially in rural areas, resulting in  a decrease in the use of personnel in the national 

economy as a whole and in particular in the alcohol production enterprises. 

Analysis of recent research and publications suggests that a number of scientists, namely 

Bazhan I.I., Bogynia D.P., Vrublevskyi V.K., Gryshnova A.A., Domanchuk D.P., Kalina A.V., 

Kovalev V.M., Kuzmin A.E., Lototskyi I.I., Luchik S.D., Semchenko V.V., Chikurkova A.D., Yakuba 

K.I. and others devoted their research and publications to this topic. 

Focusing on the unsolved problem. At the same time, the problem of using the personnel of 

enterprises remains insufficiently disclosed. Not enough attention is paid to the study of the use of 

personnel in alcohol production enterprises. 

Research findings. As the results of a recent study show, the development of the alcohol 

industry is characterized by a sharp decline in the technological level of production, wear of 

production tools, reduction in the volume of raw materials, product mix, deterioration of its quality, 

investment, and innovation processes, the use of domestic alcohol products from the domestic and 

foreign markets for food products, a decrease in the volume of revenues based on the budget and 

foreign exchange earnings to Ukraine from the export operations of the alcohol industry, and also 

peculiarities  of personnel management of the o enterprises, its specific formation, use,  and 

development for the future. 

The alcohol industry is a source of replenishment of the state budget revenues (which is 

relevant in the current period), and  Vinnytska, Ternopilska, and Khmelnytskyi  regions of Ukraine 

have all the natural conditions and raw materials necessary for operation of the  relevant enterprises, 

thereby attracting the working population of this region to reduce unemployment. To solve these 

problems, it is extremely important to attract human resources and increase production. At the same 

time, the effective use of the existing potential is the initial task. Considering the fact that most 

distilleries are located in rural areas, the formation of personnel at these enterprises should be carried 

out with the trends in the dynamics of the rural population taken into account As a result, the 
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formation of the labor potential of both the agrarian sector of the economy and the sphere of 

processing enterprises, in particular alcohol production, the process of reproduction of its natural basis, 

i.e.  the rural population,  takes place.   

Changes in the population size, mode of reproduction and structural-dynamic changes in its 

age- and gender-related professional qualification composition have a decisive influence on its 

quantitative and qualitative characteristics. The quantitative side of the industry personnel is 

characterized by the labor resource number for a certain period and the amount of time that can be 

worked out by the working-age population in man-days and man-hours. 

The qualitative side of the personnel is characterized by their composition by gender, age, 

level of education, qualifications and labor activity of individual gender and age groups of workers. 

Therefore, when studying the process of using personnel of enterprises of the alcohol industry, 

it becomes important to analyze the quantitative and qualitative indicators of the population and the 

mode of their reproduction, which in their unity determine the organic integrity of the entire system. 

Statistics show that for the period from 2004 to 2018 alone, the population of Ukraine 

decreased by 5.5 million. and equals 42.15 million. This trend  is reflected in the Podillya Area, here 

the population decreased by 3.87 million.  Including  estimated 0.4 million  reduction of the rural 

population. Given the location of the alcohol production  plants in rural areas, we investigated the 

changes in the number of rural population in the study period in Ukraine and in the Podillya Area an d 

received a negative result. The rural population of Ukraine decreased by 17.8%. The demographic 

development of the regional personnel  remains one of the most important problems of social and 

labor relations. Modern demographic indicators in the region and in Ukraine as a whole retain 

threatening trends  due to migration processes, and the negative balance of  the natural  increase. 

Studies show that at present we need to curb not only unemployment, but also reduce the 

outflow of personnel from the country, especially the able-bodied population. One of the reasons for 

this situation is the low level of wages, which kills a person’s, especially young people’s desire to 

work, improve their skills and contribute to the development of the national economy. Academician V. 

Geyets argues that we can expect an increase in the unemployment rate of the working-age population; 

therefore, it is necessary to involve various programs for the retraining of labor resources,   attract 

them to the service sector, in order to attract the working-age population and avoid an increase in the 

unemployment rate [1]. 

Thus, we can note that the involvement of workers from the external environment can take 

place in the said businesses. Therefore, we need to pay attention to a different procedure to address the 

needs of the personnel, organization,   namely, more efficient use of the existing personnel in the 

industry. 

              To study this problem, we will use statistical materials on the regions of Ukraine, which are 

included in the Podillya Area, namely Vinnytska, Ternopilska, and Khmelnytskyi.   Investigating the 

level of labor productivity, as the main indicator of personnel efficiency at the enterprises of the 

alcohol  industry in the Podillya Area, it was revealed that factors that   indirectly influenced its level 

in 2018 were wage levels and capital-labor ratio indicators; this was the next step in our forecasting 

(Table 1). 

 

Table 1.  Input information for the regression-correlation analysis of labor productivity at the 

enterprises of the alcohol industry in 2018 

 
               Distilleries  Level 3 (thousand 

hryvnias /man) 

Average monthly 

wage  (hryvnias) 

Capital-labor ratio 

(thousand hryvnias /man) 

Dolzhokskyi (Khmelnytskyi region) 610,2 14756,63 40,70 

Аnnopolskyi (Khmelnytskyi region) 555,3 9785,65 29,35 

Kobylovolotskyi (Ternopilska region) 674,8 12770,20 36,10 

Маnikovetskyi (Ternopilska region) 874,2 12489,32 32,54 

Оvechatskyi (Vinnytska region) 525,5 13546,80 20,00 

Nemyrovskyi (Vinnytska region) 705,11 15456,25 19,24 

 



The Scientific Journal of Cahul State University “Bogdan Petriceicu Hasdeu”  

Economic and Engineering Studies  
№. 1 (5), 2019  

http://jees.usch.md/                                                                                 e-mail: journal.ees@usch.md 

  

73 

 

Having the necessary data, we developed a methodology for the formalized presentation of 

information, that is, using a regression-correlation analysis, we made the appropriate algorithm and 

constructed an equation for the dependence of the level of labor productivity and factors that have no 

direct influence on it:     

                     у = -32,075 + 0,158x1 - 0,245x2,                                     (1) 

where: у - level of labor productivity at the enterprises of the alcohol industry in the Podillya 

Area, thousand hryvnias; 

х1 - average wages of employees, hryvnias.   

х2 - capital-labor ratio. 

 

We calculated the multiple regression coefficient; we obtained its value of 0.92, which 

indicates a high degree of connection between the factor and effective signs. 

Then, when modeling changes in the level of labor productivity, we provided for obtaining the 

results of changes in the average wage levels and the capital-labor ratio. In the process of modeling, 

we identified promising calculations.
                                       

 

The dynamics of factors influencing the level of labor productivity of the personnel of the 

enterprises under study is characterized by a non-stationary nature, therefore, they were predicted 

using trend models that allow to take into account the trends of all processes in the financial and 

economic operation of these enterprises, both in terms of national and industry characteristics. The use 

of these models is correct for the conditions of change in forecast indicators in the zone of their 

intended interval. Trend models determine the general direction of development, the main trend 

(tendency) of time series  Thus, we used trend models as 

 

BLn(x)A  Y                                                    (2) 

 

The necessary retrospective information about the dynamics of changes in the levels of factor 

signs is presented in Table. 2,3,4 where the estimated performance indicators of the studied enterprises 

from 2004 to 2018 are indicated; these include the indicators of labor productivity, product 

profitability, the level of average monthly wages, and also the capital ratio. 

After studying the dynamics of the estimated performance of the enterprises in Khmelnytskyi 

region, we can note the different trends in indicators for the period presented. Indicators of the level of 

labor productivity and the average wages of the 1st employee have a constant growth, which cannot be 

noted about the profitability and the capital-labor ratio, which increases for the entire period in the 

Dolzhokskyi Distillerry but for Аnnopolskyi Distillerry profitability indicator has decreased - this is a 

result of various internal and external factors and most importantly the use of all the possibilities for 

the stability of the enterprise and in no case does it relate to  shutdowns caused by lack of either raw 

materials, distribution problems, or any other causes. 

Table 2. Dynamics of enterprise performance indicators for Khmelnytskyi region 
Indicator 2002  2006  2010  2013  2014  2018   

Dolzhokskyi Distillerry 

Labor productivity (thousand hryvnias/man) 54,5 118,6 284,4 349,8 470,2 610,2 

Profitability (%) 3,7 2,2 3,9 20,1 26,1 23,7 

Salary per employee per month (hryvnias.) 220,12 1114,58 1842,77 2431,32 8756,63 14756,63 

Capital-labor ratio (thousand hryvnias./man) 17,0 26,3 31,78 39,1 39,7 40,70 

Аnnopolskyi Distillerry 

Labor productivity (thousand hryvnias/man) 49,7 120,5 254,9 312,8 425,9 555,3 

Profitability (%) 4,2 7,5 7,1 6,5 4,3 0,5 

Salary per employee per month (hryvnias.) 265,51 1852,3 1756,54 2232,21 7456,89 9785,65 

Capital-labor ratio (thousand hryvnias./man) 19,65 20,45 22,85 24,35 27,65 29,35 

Source: statistical data of economic services of enterprises 

 

The dynamics of the estimated performance of enterprises of the Ternopilska region allows to 

come to the following conclusions: 
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- growth of labor productivity in the two enterprises is of a permanent nature, which testifies 

to the work of enterprises in a constant mode; 

- salary indicators for enterprises also bear an ever-growing character; 

- as a result of changes in the availability of equipment at enterprises, the indicators of capital-

labor ratio for the period under review are constantly increasing; 

- the influence of certain external and internal factors is evident in the changes in profitability 

indicators. Thus, at the Manikovetskyi Distillery, this indicator constantly changes its trajectory of 

movement from decline to growth and vice versa, while at the Kobylovetskyi Distillery  this indicator 

has the character of a decline and has practically reached zero level. 

                                                                                                             

Table 3. Dynamics of enterprise performance indicators for Ternopilska region 

 
Indicator 2002  2006  2010  2013  2014  2018   

Kobylovolotskyi Distillerry 

Labor productivity (thousand hryvnias/man) 84,9 199,0 363,5 500,4 452,8 674,8 

Profitability (%) 10,0 1,4 2,3 0,9 0,5 0,1 

Salary per employee per month (hryvnias.) 200,44 1201,03 2694,03 2513,53 6770,20 12770,2 

Capital-labor ratio (thousand hryvnias./man) 16,2 18,7 23,36 36,5 34,1 36,1 

                                                                   Маnikovetskyi Distillerry 

Labor productivity (thousand hryvnias/man) 75,6 185,2 302,5 450,8 541,0 874,2 

Profitability (%) 8,5 7,5 4,8 8,2 4,3 9,4 

Salary per employee per month (hryvnias.) 
188,45 899,45 2435,7 2756,4 5987,2 

12489,3

2 

Capital-labor ratio (thousand hryvnias./man) 28,56 27,56 29,45 28,85 29,54 32,54 

Source: statistical data of economic services of enterprises 

 

The dynamics of the estimated performance of enterprises in the Vinnytska region is of a 

similar nature compared to the previous study area (except for the indicator of profitability which is 

not reduced to zero in the enterprises of the Vinnytsia region), therefore we will draw the following 

conclusions below. 

Analyzing the dynamics of the calculated indicators, we note the following: in monetary 

terms, the level of labor productivity in all enterprises increased over the specified period. Indicator of 

product profitability has a different trend in these enterprises, that is, its trends are inherent in growth 

and recession. The level of wages by employee per month has increased in all distilleries, which is 

based on an increase in the level of the minimum wage in the country. 

 

Table 4. Dynamics of enterprise performance indicators for Vinnytska region 

 
Indicator 2002  2006  2010  2013  2014  2018  

        Оvechatskyi Distillerry 

Labor productivity (thousand hryvnias/man) 66,6 164,3 323,7 374,4 431,8 525,5 

Profitability (%) 1,4 1,7 -0,1 3,2 2,9 3,2 

Salary per employee per month (hryvnias.) 265,01 1871,16 2343,30 2368,53 2546,80 13546,80 

Capital-labor ratio (thousand hryvnias./man) 20,2 20,1 19,9 19,9 19,9 20,00 

                                                              Nemyrovskyi Distillerry  

Labor productivity (thousand hryvnias/man) 85,6 158,6 289,5 387,54 489,65 805,11 

Profitability (%) 5,8 6,7 7,8 8,9 5,8 8,1 

Salary per employee per month (hryvnias.) 255,8 902,54 2444,22 3254,98 5498,75 15456,25 

Capital-labor ratio (thousand hryvnias./man) 18,56 18,45 18,95 19,05 19,25 19,24 

Source: statistical data of economic services of enterprises 

 

Indicator of capital-labor ratio is subject to improvement, since not all enterprises have a 

stable upward trend. 
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Having carried out a trend analysis, we are able to construct trend models (Table 5).  

 

Table 5. Trend models of changes in factor signs 

 

Businesses  Average salary,  hryvnias Capital-labor ratio 

Dolzhokskyi 

(Khmelnytskyi region) y = 602,91Ln(x) + 12,46 y = 5,5862Ln(x) + 14,337 

Аnnopolskyi 

(Khmelnytskyi region) y = 402,3Ln(x) + 19,54 y = 4,7818Ln(x) + 21,174 

Kobylovolotskyi 

(Ternopilska region) y = 1124,3Ln(x) - 581,56 y = 3,0278Ln(x) + 13,17 

Маnikovetskyi 

(Ternopilska region) y = 2854,5Ln(x) + 17,44 y = 2,5486Ln(x) + 16,159 

Оvechatskyi 

(Vinnytska region) y = 1106,2Ln(x) - 361,07 y = -0,0157Ln(x)+ 19,843 

Nemyrovskyi  

(Vinnytska region) y = 1521,3Ln(x) – 456,21 y = 3,8546Ln(x) + 15,15 

 

Trend models that have a rather different meaning, which in turn is the result of all changes of 

factor signs taken into account for the analyzed enterprises. The use of trend models made it possible 

to predict trends in factors of the level of wages and capital-labor ratio for the future until 2025. and 

simulate the results of labor productivity at the enterprises of the Podillya Area of Ukraine. 

The constructed trend models for the development of factor signs (average wages and capital-

labor ratio) made it possible to develop a forecast for changes in the value of these indicators, as well 

as the level of labor productivity, in the presented plants until 2025 using the systemic approach 

(Table 6). 

After we have obtained the results, we will make an analysis of the forecast changes and the 

corresponding conclusions. Analyzing the forecast changes in the levels of average wages, capital-

labor ratio and labor productivity at the studied alcohol production enterprises of the Podillya Area 

(Table 4), we note that the predicted level at enterprises is different, but the growth trend of these 

levels is inherent everywhere, depending on the prerequisites and characteristics of each enterprise. 

 

Table 6. Forecast of changes in the levels of indicators by enterprises (hryvnias.) 

 
Distilleries 2021   2022   2023   2024   2025   

Forecast of changes in average salary levels 

Dolzhokskyi 15103,57 15245,17 15484,08 15520,63 15755,09 

Аnnopolskyi 12402,35 12582,16 12987,18 13221,87 13291,68 

Kobylovolotskyi 14385,53 14463,10 14535,66 14603,82 14668,08 

Маnikovetskyi 13425,67 13499,25 13567,87 13651,16 13787,25 

Оvechatskyi 14323,37 14634,58 14705,97 14773,03 14836,26 

Nemyrovskyi 17558,26 17651,21 176989,18 17728,16 17821,19 

Forecast of changes in the levels of capital-labor ratio 

Dolzhokskyi 41,08 41,46 41,83 42,16 42,48 

Аnnopolskyi 30,73 30,65 31,94 31,21 31,52 

Kobylovolotskyi 36,16 36,37 36,56 36,75 36,92 

Маnikovetskyi 32,67 33,92 33,46 35,14 36,17 

Оvechatskyi 20,80 2084 20,86 20,88 20,90 

Nemyrovskyi 20,75 20,91 21,62 22,32 24,75 

Forecast of changes in labor productivity levels 

Dolzhokskyi 420,74 427,32 433,47 439,25 444,69 

Аnnopolskyi 568,70 599,92 602,74 610,36 613,27 

Kobylovolotskyi 529,76 543,26 555,90 567,77 578,96 

Маnikovetskyi 902,60 903,50 907,50 909,70 910,00 

Оvechatskyi 460,31 473,21 485,28 496,61 507,29 

Nemyrovskyi 960,31 962,31 963,15 965,11 966,29 
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 Having obtained the results, we will make an analysis of the forecast changes and the 

corresponding conclusions. Analyzing the forecast changes in the levels of average wages, capital-

labor ratio and labor productivity at the studied alcohol production enterprises of the Podillya Area  

(Table 4), we note that the predicted level at enterprises is different, but the growth trend of these 

levels is inherent everywhere, depending on the prerequisites and characteristics of each enterprise. 

Thus, a comparison of the ratio of forecast trends will comply with all economic laws and we 

hope will lead to improved financial results at each enterprise. 

Findings. The proposed method of forecasting the efficiency of personnel use will allow 

specialists of the studied enterprises to obtain more reliable information on the trends in the predicted 

indicator through the use of the principles of the systemic approach. To implement such a judgment, 

enterprises need to restore or improve their fixed assets, which will also have a positive effect on 

capital-labor ratio of alcohol production enterprises and will give an opportunity to increase the 

productivity of workers of these companies, as well as increase their wages. 
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Abstract. The article presents the results of the correlation-regression analysis of the obtained 

statistical data for constructing an economic and mathematical model, establishing the closeness and quality of 

the correlation relations between the selected factor values that affect the level of financial support of innovation 

activity in Ukraine. The influence of each of the investigated component figures on the resultant criterion and on 

each other by checking the obtained correlation-regression model for the presence of the phenomenon of 

multicollinearity is presented. 

Key words: economic and mathematical modelling, correlation-regression analysis, multicollinearity, 

sources of financial resources, investments, innovative activity of enterprises. 
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Introduction. The current stage of the development of the market economy in Ukraine requires 

the use of scientifically grounded management decisions that increase the efficiency and competitiveness 

of industrial enterprises. It is possible to estimate the influence of various factors on the final result using 

economic and statistical methods. Their application makes it possible to conduct an analysis of the 

studied statistical indicators and develop a mathematical model on the basis of the data. 

In the market economy conditions, a number of external and internal factors influence the 

performance of enterprise innovation activities. Particularly significant influence is made by financial 

factors, namely, the factors of adequacy of financing innovative activity; it becomes possible to 

evaluate the results of them using economic and statistical methods. The application of these methods 

consists in carrying out a deep analysis of the studied statistical indicators as well as on the basis of the 

results of constructing a mathematical model. 

A large number of factor values necessitate the use of the methods of multiple correlation-

regression analysis, which allow to distinguish the most statistically significant factors and evaluate 

the connection between them and the resultant criterion, which as a result is presented in the form of a 

certain numerical expression. 

Thus, only one indicator of the effectiveness of innovation activity is already a significant 

statistical aggregate, which, if not to use the appropriate economic and mathematical methods and 

software complexes will lead to the probability of obtaining not only inaccurate results, but also an 

inadequate mathematical model. 

Thus, there is an objective need for conducting correlation-regression analysis as one of the 

most effective economic and statistical methods for revealing the influence of the most significant 

factors on the resultant criterion and constructing an adequate mathematical model. 

Analysis of recent research and publications. Nowadays, in the works of many domestic 

and foreign scientists, the issue of the influence of financial factors on the performance of innovation 

activity of enterprises is investigated. The research interest of such Ukrainian scientists as A.S. 

Pyatigina, T.V. Gryn'ko, O.A. Gavrylova, P.V. Gudzhya, R.P. Naumenko is in carrying out research in 

the context of analysis of the main indicators of the efficiency of innovation activity, the interest of 

O.I. Marchenko  is  in the context of substantiation of key financial factors influencing innovation 

mailto:Soroka.lara55555@gmail.com
mailto:iryna.ivanenko.123@gmail.com
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activity, of V.F. Kolisnichenko –  in the context of research of the sufficient level of financial support 

of innovation activity in Ukraine. 

It should be noted that the overwhelming majority of scientific achievements on this issue are 

connected with the exclusive consideration of the state of innovation activity in Ukraine and the 

factors influencing it. However, in the works of scientists, certain questions devoted to a more in-depth 

analysis and defining of the level of adequacy of financing innovation activities in Ukraine remain 

controversial and are not adequately investigated. 

Thus, there is an objective precondition for detailing the issues of optimal financial support of 

innovation activity in Ukraine. Given the long-term perspective, identifying sources and instruments 

for funding innovation activities in Ukraine and assessing their impact on the effectiveness of 

innovation activity is of paramount importance. 

The objective of the article: to analyze and summarize  the influence of sources and tools of 

financing innovative activity as selected component figures on the scope of implemented innovation 

activity as one of the key indicators of the effectiveness of innovation activities in Ukraine. 

Research results. At present, an effective method of study of laws and regularities of 

economic development is economic and mathematical modelling. Therefore, we consider it 

appropriate to use this methodology to model the level of financial support of innovation activity in 

Ukraine. 

A large number of operative factors necessitate the use of multiple correlation-regression 

analysis for the quantitative assessment of the relations between statistical characteristics that 

characterize individual socio-economic processes. During the analysis, it is necessary to establish the 

theoretical form of connection between factor and performance characteristics (regression analysis) 

and determine the closeness of this connection (correlation analysis), i.e. to quantitatively measure and 

evaluate the mechanism of interaction of factor characteristics. Parameters of correlation analysis are 

used for purposeful adjustment of levels of resultant criteria. 

The task of correlation-regression analysis is the construction and analysis of the economic 

and mathematical model of the regression equation (correlation communication equation), which 

reflects the dependence of the resultant criterion on several factor characteristics and gives an estimate 

of the degree of communication density [1, p. 54]. 

The results of innovation activity in the market economy conditions are shaped by the 

influence of many factors, the impact of which can be expressed through economic and statistical 

methods. 

Meanwhile, the current state of information security creates the preconditions for the 

widespread use of multi-factor models in order to establish the relations between the resultant criterion 

and the main factors. 

In order to study the qualitative and quantitative assessment of internal and external relations 

between the resultant criterion and selected factors, it is appropriate to apply the correlation-regression 

analysis, the main task of which is to analyze the available statistical data on the investigated features 

and subsequently to determine the density of the relations with the help of calculated coefficients of 

correlation. 

At the moment, we observe the insufficient financial support of innovation activity of 

domestic enterprises. Accordingly, there is a need to find additional financial resources, which today, 

in an unstable economic situation in the country, requires particularly clear calculations that would 

allow us to assess adequately the financial capabilities of enterprises that carry out innovation 

activities. 

Consider the sources and tools of financial revenues to provide innovation activities of 

enterprises in Figure 1.  

Innovative activities require the diversion of financial resources in large volumes and with a 

fairly long payback period. This, in turn, leads to a decrease in the indicators of liquidity and solvency 

of enterprises, and under critical conditions - even to bankruptcy. In this regard, when creating the 

optimal portfolio of sources of funding for innovation, there appears an objective precondition for in-

depth analysis and implementation of the simulation of the level of financial security of innovation 

activity in Ukraine. 

https://www.multitran.com/m.exe?s=is%20not%20adequately%20investigated&l1=1&l2=2
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Figure 1. Sources of financing of innovation activity of domestic enterprises 
Source: in-house development of the authors. 

 

One of the main indicators of the effectiveness of innovation activity in Ukraine is the scope 

of implemented innovation activity. 

In order to take into account all available sources and tools for funding innovation activities 

that affect the scope of implemented innovation, we will conduct a correlation analysis of a number of 

financial indicators to determine the closeness of the relations between the resultant criterion and 

factor figures and constructing an economic and mathematical model. 

The analysis of the influence of these factors on the scope of realized innovation activity 

allows us to assess the situation that we have as a result of innovation activity of enterprises during 

2005-2017. 

In order to avoid lengthy calculations and avoid mechanical errors, we will use the Data 

Analysis package in the Microsoft Office Excel program that provides quick, cost-effective 

mathematical calculations, and allows developing multi-factor linear as well as nonlinear models. 

When conducting a correlation-regression analysis the volume of realized innovation products 

was chosen as the resultant indicator Y, while the factor values were determined as following: 

 

Х1 – amount of undistributed profit, million UAH; 

Х2 – volume of stable liabilities, million UAH; 

Х3 – amount of depreciation deductions, million UAH; 

X4 – amount of funds received from the capital stock issues, million UAH; 

Х5 – amount of funds received from targeted state financing, million UAH;  

Х6 – volume of foreign investments, million UAH; 

Х7 – volume of bank lending, million UAH; 

Х8 – amount of funds received from the issue of corporate securities, million UAH. 

 

In Table 1 we present the initial data for carrying out correlation-regression analysis and 

revealing the influence of volumes of financial revenues from different sources on the volume of 

realized innovative products. 
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https://www.multitran.com/m.exe?s=capital%20stock%20issues&l1=1&l2=2
https://www.multitran.com/m.exe?s=special-purpose%20funding&l1=1&l2=2
https://www.multitran.com/m.exe?s=special-purpose%20funding&l1=1&l2=2
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Table 1 

Initial data for carrying out correlation-regression analysis 

Year Y Х1 Х2 Х3 Х4 Х5 Х6 Х7 Х8 

2005 1457,80 167,92 1335,84 0,92 0,22 2,87 1859,28 132,96 8,39 

2006 1243,85 198,48 1586,76 6,70 0,31 0,41 2630,57 161,88 83,32 

2007 1512,68 256,99 2013,48 5,35 0,31 0,82 1535,48 283,32 512,95 

2008 1545,85 257,81 2883,72 11,16 0,37 0,41 2162,60 525,72 509,03 

2009 2254,08 420,18 4123,80 7,61 0,19 1,99 3400,34 980,64 492,79 

2010 2991,05 605,45 6117,12 3,37 1,79 4,09 2977,80 2686,08 1529,80 

2011 3707,12 625,37 7873,68 13,73 1,68 4,24 5224,80 5997,00 2648,50 

2012 4822,56 956,36 10356,96 17,38 0,88 2,17 6000,00 5184,60 5337,66 

2013 5499,62 871,68 12708,84 40,43 1,90 1,60 5536,80 10143,00 3761,56 

2014 3771,88 620,33 9897,24 15,24 0,89 1,66 12128,40 10614,72 1212,89 

2015 4043,71 573,02 12258,36 10,44 0,68 2,02 4870,80 10230,60 1139,27 

2016 5086,40 910,26 16218,60 17,90 1,48 1,09 6979,20 10956,36 4309,73 

2017 4338,92 729,41 17530,81 26,92 2,76 1,24 5625,82 9796,56 5847,14 

Total: 42275,53 7193,26 104905,21 177,14 13,45 24,59 60931,90 67693,44 27393,01 

Source: compiled by the authors on the basis of [2, 3, 4]. 

 

We will analyze the dynamics of changes in volumes of innovative products sold by Ukrainian 

enterprises in Figure 2. 

 

 
Fig. 2 Analysis of changes in volumes of sales of innovative products by domestic enterprises for 

2005-2017, mln UAH. 
Source: compiled by the authors on the basis of Table 1. 

 

As we can see, in 2012, 2013 and 2016 there was a significant revival of innovation activity in 

Ukraine. While from 2005 to 2009 we have record-low indicators of innovation activity in the state. In 

general, we note the positive dynamics, which manifests itself in increasing the volume of sales of 

innovative products by domestic enterprises. 

Using the Microsoft Office Excel toolkit and the built-in «Correlation» and «Data Analysis» 

functions allows us to quickly construct a correlation matrix to identify relations that exist between the 

resulting index (Y) and the factors that affect it (X), and actually between  the factors themselves. The 

results of program calculations are presented in Table 2. 
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The need to construct a correlation matrix is due to the fact that it is an effective tool for 

identifying the factors which have the most significant impact on the resultant indicator. However, 

before doing this, we must identify the factors united by a multicollinearity phenomenon. 

 

Table 2. Results of the correlation matrix construction 

 

 Y Х1 Х2 Х3 Х4 Х5 Х6 Х7 Х8 

Y 1                 

Х1 0,969 1               

Х2 0,912 0,861 1             

Х3 0,779 0,706 0,728 1           

Х4 0,696 0,686 0,763 0,659 1         

Х5 0,161 0,193 -0,015 -0,205 0,277 1       

Х6 0,661 0,630 0,638 0,464 0,356 0,017 1     

Х7 0,889 0,788 0,927 0,701 0,640 0,014 0,793 1   

Х8 0,833 0,872 0,838 0,726 0,773 0,039 0,426 0,644 1 

Source: compiled by the authors on the basis of Table 1. 

 

That is, from the correlation matrix, we exclude the factors whose magnitude of the absolute 

correlation coefficients is greater than 0,7. This is due to the fact that between such factors there is a 

strong correrelation and their subsequent use as part of the model will lead to getting uncertain 

inference [5, p. 315]. 

Consequently, we must exclude the following factors from the model: X2, X3, X7 and X8. Let 

us present an updated source for conducting a correlation-regression analysis in order to identify the 

impact of financial resources on the innovation activity of domestic enterprises in Table 3. 

 

Table 3. Updated initial data for correlation-regression analysis 

 

Year Y Х1 Х4 Х5 Х6 

2005 1457,79 167,91 0,21 2,86 1859,28 

2006 1243,848 198,48 0,32 0,40 2630,56 

2007 1512,68 256,99 0,31 0,81 1535,48 

2008 1545,85 257,80 0,37 0,40 2162,60 

2009 2254,08 420,18 0,19 1,99 3400,34 

2010 2991,04 605,44 1,78 4,09 2977,80 

2011 3707,12 625,36 1,68 4,23 5224,80 

2012 4822,56 956,36 0,87 2,17 6270,00 

2013 5499,62 871,68 1,89 1,59 5536,80 

2014 3771,87 620,32 0,88 1,65 12128,40 

2015 4043,71 573,02 0,68 2,01 4870,80 

2016 5086,40 910,26 1,476 1,09 6979,20 

2017 4338,92 729,40 2,76 1,23 5625,81 

Total: 42275,53 7193,25 13,45 24,58 60931,89 

Source:  compiled by the authors on the basis of [2, 3, 4]. 

 

Now we will construct a correlation matrix for the updated initial data, the results are given in 

Table 4. 

https://www.multitran.com/m.exe?l1=1&l2=2&s=uncertain%20inference&split=1
https://www.multitran.com/m.exe?l1=1&l2=2&s=uncertain%20inference&split=1
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Table 4. Results of the correlation matrix construction 

 

  Y Х1 Х4 Х5 Х6 

Y 1     

Х1 0,969 1    

Х4 0,696 0,686 1   

Х5 0,161 0,193 0,277 1  

Х6 0,661 0,630 0,356 0,017 1 

Source:  compiled by the authors on the basis of Table 3. 

 

As we can see from Table 4, in this correlation matrix there is no strong correrelation between 

the factors of the model. Now it is appropriate to use the Microsoft Office Excel toolkit and the «Data 

Analysis” and “Regression» functions to conduct a correlation-regression analysis. In the proposed 

model parameters, we choose the reliability level at 95%, that is, the probability of error in model 

construction is 5% (see Table 5). 

 

Тable 5. Results of calculations of regression statistics 

 

Indicators of regression statistics Indicators Value 

Multiple R 0,973197703 

R-square 0,94711377 

Normalized R-square 0,920670655 

Standard error 425,7636181 

Number of observations 13 

Source: compiled by the authors on the basis of Table 3. 

 

Data from Table 5 indicate that we have a tight correlation between the performance 

indicator and the factors influencing it. This confirms the value of the multiplier R, which is at 

0,973. The value of the R-square indicator at 0,947 indicates that the volume of production of 

innovative products at 94,70% depends on the sources of financing innovative activity of domestic 

enterprises and 5,30% – depends on the influence of other factors. The higher is the determination 

coefficient, the better is the model. 

This fact is also confirmed in practice, since the development, testing and implementation of 

innovations at enterprises require a significant amount of financial resources. 

For the analysis of the general quality of the linear multiple-factor regression equation, a 

multiple determination coefficient is used which is called the square of the coefficient of multiple 

correlation R and determines the share of the variation of the resultant criterion due to the change of 

the factor characteristics included in the multi-factor regression model. 

The value of the R-square, which is called the degree of certainty, characterizes the quality of 

the resulting regression line. This quality is expressed by the degree of correspondence between the 

initial data and the regression model (estimated data). The degree of certainty is always within the 

interval [0; 1]. 

If the R-square is close to one, this means that the constructed model explains almost all the 

variability of the corresponding variables.  Vice versa, the value of the R-square, close to zero, 

indicates the low quality of the constructed regression model. 

https://www.multitran.com/m.exe?s=vice%20versa&l1=1&l2=2
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Multiple R – Multiple Correlation R – indicates the degree of dependence of independent 

variables (X) and the dependent variable (Y).  Multiple R is square root of the determination factor, 

this value is in the range from zero to one [6 s. 145]. 

Because in most cases the regression equation has to be built on the basis of sample data, there 

is a need to prove the adequacy of the constructed equation with the data of the general population. 

For this purpose, the test of the statistical significance of the determination coefficient based on Fisher 

LSD is carried out. 

For values it is assumed that the variation of the resultant sign Y is  mainly dependent on the 

influence of the factors included in the regression model of factors X. We summarize the results of the 

dispersion analysis and analyze the significance of the indicators that characterize the reliability of the 

obtained regression model in Table 6. 

 

Тable 6. Analysis of indicators of the reliability of the regression model 

 

Index df SS MS F F Value  

Regression 4 25970878 6492719,4 35,817027 3,746E-05 

Balance 8 1450197,3 181274,66 - - 

Total  12 27421075 - - - 

Source:  compiled by the authors on the basis of Table 3. 

 

From the table above, we see that the indicator df in the line «Regression», that is, the number 

of degrees of freedom, is equal to the number of given factors of the regression model, in our case - 4 

factors. The indicator df in the line «Balance» calculates the number of observations minus the number 

of factors plus one, in our case, is 13- (4 + 1) = 8. The line «Total» shows the sum of the indicators «df 

regression» and «df balance» and equals 12. 

The SS column shows the sum of the squares of deviations. The MS column shows the 

calculated index of dispersion. Column F shows the calculated Fisher LSD. The «F Value» column 

shows the level of significance, which corresponds to the calculated value of Fisher LSD. As it can be 

seen from Table 6, we have the high values of the coefficients of multiple regression and 

determination, this dependence is sufficiently regular. The index of dispersion, the F value and the     

F-statistic score indicate a sufficient level of reliability of the evaluation results. 

The critical value of t CRIT for the established level of significance is £ = 0.05, it is 

determined using the function TINV of the MS Excel  program. The result of the calculation of the 

critical value is t CRIT = 2,228. Since the condition t К> t CRIT is executed only for the coefficient of 

regression of factor X6 (additional issue of shares), which, accordingly, for this model is statistically 

significant. 

We analyze the obtained values of the correlation coefficients, the results are presented in 

Table 7. 

 

Table 7. Analysis of correlation coefficients 

 

Indices Coefficients 
Standard 

error  

t- 

statistics 

P- 

value 
Lower 95% Top 95% 

Y-index 309,908 322,613 0,961 0,365 -434,038 1053,854 

Variable X1 4,763 0,750 6,353 0,000 3,034 6,491 

Variable X4 148,525 213,445 0,696 0,506 -343,681 640,730 

Variable X5 36,313 104,636 0,147 0,738 -277,604 204,978 

Variable X6 0,047 0,056 0,839 0,426 -0,083 0,177 

Source: compiled by the authors on the basis of Table 3. 

 

https://www.multitran.com/m.exe?s=Fisher%20LSD&l1=1&l2=2
https://www.multitran.com/m.exe?s=Fisher%20LSD&l1=1&l2=2
https://www.multitran.com/m.exe?s=index%20of%20dispersion&l1=1&l2=2
https://www.multitran.com/m.exe?s=Fisher%20LSD&l1=1&l2=2
https://www.multitran.com/m.exe?s=Fisher%20LSD&l1=1&l2=2
https://www.multitran.com/m.exe?s=index%20of%20dispersion&l1=1&l2=2
http://www.excelfunctions.eu/TINV
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The Y-index shows what the resulting index (Y) will be if all variables in this model are equal 

to 0. In our case, the volume of realized innovation products will be 309.908 million UAH, however, 

we should take into account the influence of factors not included in the regression model (5,30%). 

Critical value of Student's t-test by the established level of significance is 0,05, determined 

using the function TINV of the MS Excel Program. The result of the calculation of the critical value is 

equal to Student's t-test = 0,334. This means that the factors that are more than 0,334 are statistically 

significant. These factors are: X1, X4 and X6. The value of the factor X5 is at the level of 0.147, 

which is less than the estimated value of Student's t-test, and therefore this factor is statistically 

insignificant. The Top 95% and Lower 95% columns show the upper and lower confidence intervals 

for the regression model coefficients. 

By the results of calculations in Table 7, we can construct a 4-factor economic and 

mathematical model that will become the goal of conducting correlation-regression analysis: 

 ;6047,05313,364525,1481763,4908,309 XXXXY   

Thus, the results of the correlation-regression analysis can be used to substantiate managerial 

decisions on forecasting and planning in the short-term future period. 

From the obtained equation we can draw the conclusion that the factors that have the most 

significant impact on the resultant indicator Y, that is, the determinants, are: 

 X4 – with an increase in the issue of shares at 1 million UAH the volume of 

innovative products will rise by 148,525 million UAH; 

 X5 – with an increase in the volume of foreign investment by 1 million UAH the 

volume of realized innovative products will rise by 36,313 million UAH. 

Less influential on the results of correlation-regression analysis were the following factors: 

 X1 – with the growth of profitability of the company by 1 million UAH, we will have 

an increase in the volume of realized innovative products by 4,763 million UAH; 

 X6 – with an increase in the volume of state financing by 1 million UAH, we will 

observe the growth of the volume of realized innovative products by 0,047 million 

UAH. 

We will analyze the dynamic pattern of the changes of the revealed determinants for 2005-

2017. The results of the diagnostics of changes in the profitability of domestic enterprises will be 

reflected in Figure 3. 

 

 
Fig. 3 Diagnostics of changes in the profitability of Ukrainian enterprises 

 for 2005-2017, mln UAH. 

Source: compiled by the authors on the basis of Table 1. 

 

http://www.excelfunctions.eu/TINV
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The data presented in Figure 3 show that the largest volumes of profitability were observed in 

2012 (at the level of 956,36 million UAH), 2013 (at the level of 871,68 million UAH), 2016 (at the 

level of 910,26 million UAH) and 2017 (at the level of 729,40 million UAH). However, Ukrainian 

enterprises had the smallest amount of profit in the period from 2005 to 2008. We observe the growth 

of profitability, but not a stable one. This is confirmed by the fact that after high levels of profitability 

in 2012 and 2013 there was a significant decrease in profitability levels in 2014 and 2015. 

We will analyze the stability of financial revenues from additional issue of shares during 

2005-2017, the results are shown in Figure 4. 

The data  show that from 2005 to 2009 the volume of cash proceeds from emission activities 

was insignificant: we had 0.216 million UAH in 2005, 0.312 million UAH in 2006, and 0.312 million 

UAH in 2007 , 0,372 million UAH in 2008 ,  0,192 million UAH  in 2009. 

We have seen a strong recovery since 2010, the proceeds from the issue of shares amount to 

1,788 million UAH. We see high levels of financial revenues from the issue of shares during 2010-

2017, but there are sharp fluctuations in 2012 and 2015. Domestic enterprises had the largest amount 

of financial proceeds from the issue of securities in 2017 at the level of 2.76 million UAH. 

 

 
Fig. 4. Diagnostics of changes in the volume of financial revenues from the issue of shares of 

enterprises for 2005-2017, million UAH. 
Source:  compiled by the authors on the basis of Table 1. 

 

It should be noted that only enterprises registered in the form of public or private joint-stock 

companies may have financial income from the issue of shares. There are 33.48% such enetrprises of 

the total number of operating enterprises in Ukraine in 2017. 

According to the results of work in 2017, representatives of processing industry, trade, 

financial sector and real estate sector, information and telecommunication sector are investment  

attractive in Ukraine. The largest amount of foreign investment in 2017 came from such countries  as 

Cyprus, the Netherlands, the United Kingdom, Germany and Switzerland [7]. 

We will analyze the changes in financial revenues from foreign investors, the results of the 

study are presented in Figure 5.  

As it can be seen from Figure 5, the volume of foreign investment is not stable. In 2005, we 

have a significant amount of financial revenues from foreign investors at the level of 2,868 million 

UAH, while in 2006 this figure is down to 0,408 million UAH. Significant revival took place in 2009, 

the volume of foreign investment increased from 0.408 million UAH up to 1,992 million UAH. In 

2010 and 2012, we observe high rates of foreign investment at the level of 4,092 million UAH and 

4,236 million UAH. Since 2012, the volume of foreign investment is quite stable: in 2012 the figure is 
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2,172 million UAH, in 2013 – 1,596 million UAH, in 2014 – 1,656 million UAH, in 2015 – 2,016 

million UAH, in 2016 – 1,092 million UAH, in 2017 – 1,236 million UAH. 

 

 
Fig. 5. Diagnostics of changes in volume of financial revenues from foreign investors 

for 2005-2017, million UAH. 
Source: compiled by the authors on the basis of Table 1. 

 

According to many experts, a significant reduction in the volume of investment income from 

abroad since 2012 has been the result of the military conflict in eastern Ukraine and the temporary 

annexation of the Crimea. 

Consider the dynamics of changes in the volume of cash revenues from the state in the form of 

targeted financing of innovation activity in Figure 6. 

 

 
Fig. 6. Diagnostics of changes in volumes of financial revenues from state targeted financing 

 for 2005-2017, UAH million. 
Source: compiled by authors on the basis of Table 1. 
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Thus, in the period from 2005 to 2010, we have quite low levels of financial revenues in the 

form of state-targeted financing, namely: in 2005 – 1859,28 million UAH, in 2006 – 2630,56 million 

UAH, in 2007 – 1535,48 million UAH, in 2008 – 2162,60 million UAH, in 2009 – 3400,34 million 

UAH, in 2010 – 2977,80 million UAH. Since 2011, there has been a significant increase in cash 

revenues from state financing and in 2011 it amounts to 5224,80 million UAH. In 2012, state 

investments amounted to 6270,00, in 2013 – to 5536,80 million UAH. In 2014, the largest amount of 

state investments in the development of innovation activity of domestic enterprises amounts to 

12128,40 million UAH. In 2015, revenues from state financing are 4870.80 million UAH, in 2016 – 

6979,20 million UAH, in 2017 – 5625,81 million UAH. 

Thus, in order to enhance the innovation activity of Ukrainian enterprises, it makes economic 

sense to increase the volume of financial revenues from the following sources: 

 inhouse profit; 

 issue of securities; 

 foreign investments; 

 government investments. 

Conclusions. The diagnosis of the dependence of the volume of sales of innovative products 

on the level of financial security of innovation activities during 2005-2017 made it possible to draw 

the following conclusions. It has been revealed that innovative activity of enterprises of Ukraine to a 

large extent depends on the amount of financing. This conclusion is confirmed by the development of 

a correlation matrix and a regression model whose reliability indicators are  high. 

The correlation-regression analysis made it possible to reveal the sources of financial 

resources, changes in volumes of which greatly influence the efficiency of innovation activity of 

domestic enterprises. Consequently, the determinants were: the volume of issue of shares, foreign 

investments, corporate profits and state financing. The increase in these factors leads to a significant 

increase in the volume of sales of innovative products. 

Therefore, in order to ensure a stable increase in the volume of implemented innovative 

products as the main indicator of the effectiveness of innovation activities, it is necessary to create 

favourable conditions for attracting investments by issuing shares and financial receipts from foreign 

investors. We consider it efficient to establish a mechanism for state-targeted financing of innovation 

projects. 
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