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

Economic and Engineering Studies  
№. 1 (3), 2018  

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

  

4 

 

INEQUALITY IN THE ACCESS OF THE UKRAINIAN POPULATION TO SOCIAL 

SERVICES: FACTORS, TRENDS AND CONSEQUENCES 

 

PEPA TARAS, 
PhD, Professor, 

Chernihiv National Technological University, Ukraine 
e-mail: tarrasp@gmail.com 

 

SHVETS PAVLO, 
Candidate of Economic Science, Senior Researcher 

Ptoukha Institute for Demography and Social Studies 

of the National Academy of  Sciences of Ukraine 

e-mail: pavelshvets@ukr.net 
 

 

Abstract: The article details the problem of unequal access of the Ukrainian population to social 

services, presents assessment of its scale, components, manifestations and implications. The social-economic 

inequality is examined through the prism of political influences and on this basis the comprehensive approach 

toward overcoming such inequality in the society has been formulated.  

Substantiated is the expediency of shifting the main political focus from the income-based inequality 

reduction to provision of equal access to resources and services in the social sphere for various population 

groups and various territories.  

Main national and social objectives are determined for attaining comprehensive alleviation and 

reduction of inequality in access to services as well as ensuring their fair consumption. Proposals are developed 

to influence inequality through: income policy, labour market policy, increased quality and accessibility of the 

social sphere services, social protection and inclusion policy, civil society development and social dialogue, 

regional policy, and local governance advancement.  
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Inequality by its nature presents quite a complex phenomenon. Observable is the inequality 

among various social groups of the population as relates to actual income and, respectively, level of 

disposable material benefits, level of intellectual development based on the achieved education, life 

expectancy and health condition resulting, for the most part, from available access to the health 

services infrastructure. Inequality may also be seen among the people themselves, among the countries 

as well as specific regions of one country. In the context of human development, inequality becomes 

one of the key drivers of the social-economic development and transformations toward the socially 

focused society.     

The question of the necessity for the inequality to be present in the society as well as its 

acceptable limits has for long been one of the most controversial from both philosophical take on fair 

and just society, and in the context of practical steps in developing the respective state policy. This 

problem becomes especially acute during the period of active transformations in the society when the 

priorities of the state policy undergo critical changes and modifications. Most of the national and 

international academia support the view that inequality in accessing benefits and services in the 

society inevitably leads to destructive processes and prevents the development of the social-economic 

system itself.   

At present, quite a large number of inequality types and manifestations are being examined 

which may relate to specific spheres of human or societal activities, particular social strata or 

population groups, territorial units or large-size territorial communities. With time, new forms and 

manifestations of inequality come to fore, i.e. inequality in accessing services.   
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In general terms inequality refers to uneven distribution of limited resources, meaning that that 

it will always be observed in the process of accessing such resources which for various reasons 

become limited. Therefore, the more limited resources in the society grow, especially those resources 

which serve to satisfy basic human needs, the more manifestations of inequality will be visible in 

various domains: from status-related characteristics to territorial ones. Further, the more such 

manifestations arise, the more complicated it becomes to find consensus in the society for the sake of 

further advancement.   

The notion of equal opportunities and possibilities, closely related to the phenomenon of fair 

society, is more often used in the context of fair distribution of resources or economically 

substantiated inequality among people. Equality becomes the necessary and viable condition for the 

fair society: different personal skills and traits produce different work results even under the similar 

opportunities and same resource access capabilities. Thus, people entering independent life status and 

possessing relatively similar potential (health state, educational level, inherited status, etc.) realize 

such potential differently due to individual characteristics (character, habits, skills, etc.) and under the 

influence of such things as chance, luck, other extraneous circumstances. So, ensuring equal 

opportunities in the form of absolutely equal life chances for the sake of obtaining potential for further 

development does not guarantee equality but, on the contrary, presents each individual with a 

possibility to realize itself to the fullest [1, p.28]. 

Social justice in the economic sphere means full synergy of economic relations with such 

views, needs and interests that dominate in specific community as relates to the possibility of 

accessing life-important benefits. At different times the fair distribution of benefits was based on 

various criteria: lineage, social and wealth status, amount of labour spent, family relationship, etc.  

Under the market economy the social justice is mainly realized through the re-distribution of 

revenues among various population groups, provision of social guarantees, creation of equal initial 

conditions for all strata of the population. The notion of "quality of life" has been used very broadly 

yet it does not have universally recognized formalized structure and standard set of indicators. 

Priorities depend on people's needs which are closely related to the level of the national and regional 

development, therefore criteria for the evaluation of life quality are varied for the developed and 

developing countries.  

Thus, social inequality manifests itself in social relations through the following: 

- satisfaction of vital needs of the people, creation of socially recognized life conditions 

(namely, as relates to providing access to competitive occupational education, 

specialized medical care, sources of information, spiritual and historical-cultural 

heritage, provision of housing to low- and middle-income residents); 

- social status of individuals which, among others, determines the possibilities for 

satisfying life needs as well as modes of life activities (on the basis of accepted 

opportunities and assimilation methods within communities, types and mechanisms of 

economic activities and interaction). 

On the other hand, the scale and dynamics of the social stratification process based on the 

characteristics of the level of satisfaction of socially vital and individual needs of the people can also 

be regarded as factors of the territorial organization of production, national and international trans-

border regionalization due to their direct impact on the quality of general conditions of social 

reproduction through formation of social-humanitarian and innovative factors along with the growth 

stimuli. 

Over the period of Ukrainian independence significant changes in the social inequality of 

people have occurred, so it is important to note three of its core specific features. First, progressive 

character of social inequality over the years of independence, when the transition has occurred from 

mainly ethocratic type of social structure with its key factor of accessibility to benefits and services 

being the association with power structures, thus rendering a sort of uniformity to the social structure, 

toward the new type characterized by multiple factors and criteria at play. Secondly, social 

differentiation in the country has not come its full way yet as the transformational processes in the 

society are still well underway, and turning movements are quite possible even as a result of political 

factor influence on re-distribution of ownership, power, social standings, etc. Thirdly, the scale of the 
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social inequality and social gaps between strata and groups of people have changed as compared to the 

previous historical period when those were considered, according to modern concepts, as very 

insignificant.  

The above described  processes have transformed the social landscape of the country 

producing profound stratification of the population based on the life standards, social status, 

adaptation to modern social-economic developments. In this context, probably the most complex and 

pressing question should be: how does inequality in access to services for the people influence 

macroeconomic processes, whether it stimulates or hampers the social-humanitarian development? In 

other words, at which level of inequality the social competition will emerge that will stimulate human 

development in the country, or on the other hand, which inequality will entrench social anomia and 

increase decline in economic activities of the people.   

 In the context of completely new social structure which has developed in the post-Soviet 

society it becomes clear why sociological measurements as of late indicate sharpening focus in the 

mass consciousness of the Ukrainian people on the problems of wealth and poverty, social inequalities 

and social injustice and, as a result, inefficient state social policy. Another important reason is not just 

the mere reluctance in society to accept such model of social inequalities but also a sharp discrepancy 

between social and professional status of the people and the extent of their social expectations. Thus it 

comes as no surprise that two-thirds of the working population are confident that based on their 

qualifications and actual workload they make much less money than they really deserve, and only 15% 

believe that their work is being adequately remunerated 

[http://rabota.ua/info/jobsearcher/post/2017/01/27/zarplata_resultat.aspx].      

 Among the existing social inequalities the special attention shall be paid to the fact that 

majority of Ukrainians are confident there is no adequate appreciation of intellectual efforts nor 

qualifications which  cast doubt on the expenses invested into formation and accumulation of human 

capital. As a result, very insignificant portion of the population is involved into the process of actual 

resource investment into accumulation of human capital. Only every tenth resident in the country will 

invest free funds into education, should such funds become available. Such size of investments, taking 

into consideration the importance of human capital in strengthening social differentiation, along with 

their limited scope altogether can only further entrench the social inequality.    

In this regard it has to be said that the problem of social justice is now acutely felt not only by 

the poorest groups of the Ukrainian population but also by the well-to-do people who work hard and 

earn quite a good income and thus can expect that their social needs will be duly met. Consequently, 

the general situation in Ukraine with realization of the principle of social justice is therefore being 

characterized quite in the negative light. The more severe problem than the social injustice is regarded 

to be the housing issue. 

In view of the above, the social policy shall be aimed at ensuring the principle of general 

good, equal possibilities, while at the same time the principle of "elitist" access to the good quality 

social services must be reduced.   

Reducing inequality in accessing the services on the principle of justice envisages 

implementation of a comprehensive social policy which shall be based on reducing the poverty in all 

its manifestations as well as smoothening out of unjustified differences in the quality of life of the 

people. This means that the practical implementation of such policy should be based on the system of 

social norms of various levels which reflect minimal limits of services' consumption as well as quality 

assessments of the people's wellbeing which determine the extent of human potential development. 

Therefore, modern social policy shall be primarily focused not on helping the vulnerable groups of the 

population, but rather on reaching the level of protecting the vital interests of an individual, family and 

society. Today in Ukraine it is methodologically unacceptable to reduce the essence of the social 

policy to mere social support, and unless adequate conditions are created for various strata and groups 

of the population with the purpose of advancing their vital potential the inequality in the country will 

only continue to rise along with the increased heterogeneity of the society. This means that the 

imperative for the social policy should be the fulfillment of a dual task: improving life standards of the 

majority of the people and resolving the most pressing social problems.   
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Destructive processes in the social infrastructure of Ukraine are closely connected with the 

continuous ignoring by the state of the social environment in the country, lack of constructive state 

policy on financial subventions to the local budgets. This results in continuous fall in the access of the 

people to socially-oriented services along with deterioration of their scope and quality. For example, 

46,5% of the total number of Ukrainian villages do not have the mandatory first medical aid facility, 

only 31,2% of the villages have daycare facilities, 48,7% - schools, 57,8% - cultural facilities. Most of 

the village residential areas are unable to develop or improve their utility services. 

Special place among the various types of inequality is taken by the economic inequality which 

shall be construed as a difference between individuals and specific groups of people as relates to the 

size of their income earned and wealth and property accumulated. In many aspects it is the economic 

inequality that spurs other types of social inequality since under the market economy income becomes 

the core factor of  access to the quality social services.   

The very nature of economic inequality is quite multi-faceted, but generally the reasons that 

cause it can be narrowed down to the two following groups: 

1) personal traits of the people which enable a person to earn a specific level of income; 

2) special features of the national wealth redistribution which determine different types 

of access to this wealth by various categories of the population 

At the same time, dominating is the view that the more even distribution of wealth promotes 

human development rather than impedes it. In particular, the law of diminishing returns explains why 

the more egalitarian distribution produces greater results for the human development and advancement 

of the poor groups of population (e.g. efficiency of the revenue increase for the health and education 

of the high-income population is lower than the efficiency of such increase for the poor). 

Based on the above, correlation can be observed between inequality and: 

- health (for instance, in the countries with the high level of inequality life expectancy at 

birth is significantly lower than in the countries where revenues are distributed more 

evenly. Also, there is a strong correlation between inequality and maternal and child 

deaths); 

- education (access to education and respectively the general level of the population's 

literacy falls when the level of inequality in revenue distribution rises).   

Moreover, it has been substantiated empirically that the economic growth is mostly neutral as 

relates to distribution (inequality) and bears negative correlation with the poverty level (economic 

growth of 1% is capable of reducing the poverty level by 2,4%) [4]. With this, reducing inequality 

against the background of economic growth expedites the fall of poverty level.  

Most conspicuously the inequality manifests itself in the following domains: firstly, observed 

is the huge polarization in the standards and quality of life of the Ukrainian people, residents of 

various regions and communities. As a result, the efforts to overcome inequality in access to social 

infrastructure services on the principles of social justice becomes the most important trend in 

implementing the state social-economic policy. Secondly, great concern is raised due to degradation of 

the rural areas as residential environment which is resulting from the low income of the people and 

poor condition of the social infrastructure facilities.  

One of the most noticeable factors of the Ukrainian independence became the inequality 

between residents of different in size local communities and settlements, primarily as relates to access 

to social sphere services. In old Soviet times there was a well-organized network of social 

infrastructure which, despite a whole range of functional issues, could still guarantee the provision of 

necessary services to every citizen. Over the years of independence the constant deficit of budgetary 

funds and practically complete lack of financing to support infrastructural facilities have led to severe 

deterioration and sharp degradation of the social sphere in small communities and settlements. And if 

in very small rural settlements the process of massive reduction of medical, educational and cultural 

facilities is already well underway, the communities of regional and oblast level can expect this 

process to start any time soon now. So, that means that the problem of limited access to social sphere 

services in the context of territorial aspect is getting worse year on year, and without resolving the 

critical issue of retaining infrastructural facilities (first of all in communities financed on the basis of 

the "residual funding") the problem of people's access to such services may become catastrophic.  
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Inequality in accessing basic social sphere services and infrastructural facilities has a very 

clear territorial dependence: the smaller the community the lesser become the possibilities, freedom of 

choice becomes more limited and quality of services falls. Rural area residents are more often to suffer 

from the lack of possibility to receive medical, educational and other types of services, and on the top 

of that the quality of such services is usually much more inferior to that of such services in the cities. 

As we talk about different possibilities of access which are mainly related to the distribution of social 

resources, the community-level inequality may well be construed as the social injustice. Inadequate 

support for small settlements, primarily villages, in terms of infrastructural facilities, must have been 

offset by a well-developed network of quality roads and regular transportation to larger size 

settlements. However, over the last few decades this problem has not only been resolved but further 

deteriorated, and so based on observations of local residents life conditions in 2016 there were 

following issues identified: 

- every fourth family felt the lack of any medical institution or drugstore in the vicinity; 

- almost half of the families were unable to use ambulance service; 

- more than a quarter felt the lack of regular daily transportation to a larger settlement with 

more developed infrastructure; 

- every second was inconvenienced by the absence of facilities providing domestic 

services, and every sixth - by the lack of retail store in the vicinity. 

 Another serious reason of the limited access of the population to basic social infrastructure 

services, along with the territorial problem, is the lack of financial resources at households. 

Commercionalization of such sphere, especially as relates to medical and daycare services, forces 

families to make a difficult choice between the state institutions (with low costs yet not always good 

quality services and quite often limited access to many of them) and private clinics (with prohibitive 

prices and focused exclusively on a wealthy segment of the population). 

Emergence of the huge price gap between the state and private institutions has further 

exacerbated inequality in access to basic social sphere services and worsened the quality of such 

services provided by the state facilities since the majority of the population did not have much choice 

but to use state clinics and daycare centers and in order to receive improved quality of services had to 

make unofficial payments. Resulting from this situation was unfair, inefficient and socially unjustified 

distribution of limited social benefits between various groups of the population in view of the fact that 

the services at the state institutions, although on the surface being declared as free of charge and 

accessible to all, have in fact proved to be unavailable to many or available on very different 

conditions.       

General accessibility to free of charge secondary education and partial compensation for the 

professional education in Ukraine serves as a quite positive sign. Some things that were preserved 

from the old system and developed over the years of the independence enabled the country to receive 

good ratings in the international rating systems on literacy of the population. However, still pressing 

remains the issue of universal access to good quality secondary education irrespective of the locality 

of residence and level of family income.  

It is the quality characteristics of the educational services that today present the core element 

of inequality. The smaller the locality the lesser become the possibilities of good educational facilities 

available with professional teachers on all subjects, especially in the rural areas. However, even in 

many large cities the level of teaching remains much to be desired. Lower level of secondary 

education (resulting from poor teaching as well as lack of funds for private tutoring) polarizes society 

and creates better chances for some at the expense of others. A child who was unable to receive 

sufficient knowledge, including due to the lack of funds, in order to enter a higher educational 

institution on the free-of-charge basis will not be able to receive desired level of education on the 

paid/contract basis, and thus will lose good chances in life.  

Very important factor for raising one's social status as well as life chances becomes the job 

opportunity for youth, yet today this also to a large extent depends on the status-related characteristics: 

parents, family ties, friends, etc. The situation when a chance of good job arises irrespective of the 

rating of educational institution one had graduated as well as individual qualities of the aspirant can be 
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considered as an important component of spontaneous social differentiation or large economically 

unsubstantiated influences on formation of inequality. 

 Therefore, inequality in the Ukrainian society has numerous manifestations and is formed 

mainly through economic factors, however great importance also belongs to the psychological 

principles of the society and influential social groups which promote or rather do not impede fringe 

(discriminatory) manifestations of various forms of inequality. To eliminate excessive inequality in the 

modern Ukrainian society would mean to most successfully ensure equal chances and opportunities 

for all the people for the sake of individual development through expanding the possibilities of access, 

especially for the most vulnerable population groups, to social benefits and quality services in the 

social sphere as well as consolidation of the society on a way to elimination of all forms of 

discrimination. Taking into consideration the need to develop comprehensive and substantial 

recommendations for the respective policy implementation it would be advisable to put main focus on 

ensuring equal access to social sphere resources and services for various groups of the population and 

various territorial communities.  
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Abstract. The essence of the concept "industrial park" is determined. The peculiarities of the world 

experience in creation and development of industrial parks are investigated. The modern tendencies of 

development of industrial parks on the world arena are determined. In particular, the details of the functioning 

of the Sino-Belarusian industrial park "Great Stone" are detailed. 

One of the important issues of the functioning of industrial parks is disclosed - the issue of state 

support. Including such types of support as co-financing of investment projects, simplification of licensing 

procedure, etc. 

The modern aspects of the development of industrial parks on the territory of Ukraine are determined. 

The problems that impede the functioning of perspective forms of innovation activity are investigated. There are 

ways to overcome existing problems. 

The peculiarities of creation of international and domestic forms of organization of innovation activity 

are considered, which are considered on the example of the transnational industrial parks. 

Proposed directions of their development in Ukraine are offered taking into account modern problems 

of functioning. 

 
Keywords: industrial park, transnational industrial park, science, business, government, organizational 
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Introduction 

 

In the current conditions of Ukraine's development, the priority issue is the implementation of 

economic policy, one of the components of which is the functioning of the innovative activity of the 

real sector of the economy. One such tool is a special form of organization of innovation activities, 

among which the industrial parks deserve special attention. 

 

Analysis of recent researches and publications 

 

The features of innovation, including the development of industrial parks, were covered in 

their scientific works by such prominent specialists as Andrianova V., Andrusova U., Asaula A., 

Baronova V., A. Bovina, B. Bruchko, N. Galchinskaya, Goncharova A., Dmitrieva D., Evtushina V., 

Egorova I., Zagvoyskaya L., Zubarevich N., Ivanova S., Kostjunina G., Lyashenko V., Moldovan O., 

Novikova A., Prikhodko S., Rudo K ., Sanatova D., Selivanova A., Sokolenko S., V. Yakimovich and 

others. The problem of creating and developing new forms of innovation activity is actively explored 

by scientists. However, it requires a more detailed further study. 

 

Research Methodology 

 

The basis of the work is a systematic approach to the analysis of the development of industrial 

parks. In the study and substantiation of the essence of theoretical concepts, the method of scientific 

abstraction was used. The information base was the scientific works of domestic and foreign scientists, 
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economists, legal acts regulating the issues of creation and development of industrial parks, statistical 

data, etc. 

The aim of the articleis 

 

The purpose of writing this article is to study the peculiarities of the development of industrial 

parks in Ukraine and their institutional and legal support. 

 

Research results 

 

According to the current legislation of Ukraine (the Law of Ukraine "On Industrial Parks", 

2012), an industrial park is "... a territory identified by the initiator of the industrial park creation 

according to the town-planning documents and equipped with the appropriate infrastructure where the 

participants of the industrial park may perform their economic activities in the sphere of processing 

industry, research activities, activities in the sphere of information and telecommunication on the 

conditions specified by this Law and the agreement on economic activities within the boundaries of 

the industrial park" [1]. 

There are more than 20,000 of industrial park in the world today (USA - more than 400 units, 

Turkey - 263, Germany - more than 200, Hungary - more than 200, Vietnam - 200, Egypt - 119, Czech 

- about 100, Poland - more than 60, China - 54, Ukraine - 14, Belarus - 2 units) [2-5].  

On the world stage, schemes for the creation of an industrial park operate: the purchase of a 

land plot and buildings from an existing enterprise, leasing a functioning new enterprise in its existing 

form or after reconstruction, development and expansion of the territory; acquisition of land and, 

construction of facilities for a specific enterprise under the guarantee of long-term lease, including 

"construction under obligations"; design and construction of industrial park, search of tenants or 

buyers for prepared sites and structures. The initiators of the creation of industrial parks are: state 

bodies for the development of the economy, management companies, owners of industrial real estate 

and land for industrial purposes, universities. 

It is accepted to single out several models of management of industrial parks [6-7]: they 

function with the support of the management company (providing enterprises with territory for 

production location, infrastructure development and other services); they develop without a 

management company (enterprises that have placed production in the industrial park provide 

necessary services or other companies are engaged for this); one of the operating enterprises on the 

territory of the industrial park serves as a management company. Also of interest is the three-level 

management model of the Sino-Belorussian Industrial Park "Great Stone" (Republic of Belarus): the 

Intergovernmental Coordinating Council (coordinating body) which main function is to set strategic 

goals and coordinate support for the work of the Park, addressing issues requiring the participation of 

the governments of two parties; The administration of the industrial park (management body), the 

function is the operative and qualitative complex service of investors (obtaining the necessary permits, 

approvals and other public services) on the principle of "one window"; development company of an 

industrial park, which function is to build infrastructure and other facilities for business development, 

search for investors [8]. 

In the world practice, two models of state assistance in the creation and development of 

industrial parks are singled out - Asian (the state provides land for the implementation of the project, 

encourages the attraction of labor and foreign investment for the development of infrastructure) and 

the American (the project of creating industrial parks is financed mainly through the implementation 

of state and international Development programs). 

One of the important issues of the functioning of industrial parks remains the issue of the state 

support: 

- co-financing of investment projects (the investor represents a project for the construction of 

an enterprise on the territory of an industrial park, the state partially takes on the obligation to finance, 

in particular, the provision of tax benefits, direct transfer, concessional lending, etc.); 
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- indirect cost reduction of investors, excluding the issue of servicing the industrial park (the 

state provides training, accommodation of highly qualified specialists, safety of industrial facilities, 

partial social insurance); 

- simplification of licensing procedures; 

- granting of tax and customs preferences. A vivid example is the Sino-Belorussian Industrial 

Park "Great Stone" (Republic of Belarus). In accordance with the Decree of the President of the 

Republic of Belarus (2012), the following preferences for residents of the park are provided: 

preferential taxation under the formula "10 + 10" (exemption from all corporate taxes for 10 years 

from registration as a park resident and reduction of current tax rates for 50% in the next 10 years of 

activity in the park); the customs regime of the free customs zone that gives the right to import goods 

(raw materials, materials) without payment of customs duties (duties, VAT, excises) provided they are 

subsequently processed and exported outside the countries of the Customs Union; for employees of 

enterprises operating in the industrial park the rate of individual income tax is fixed and amounts to 

only 9%, which is 25% less than the total republican; residents of the park, as well as their employees 

from among foreign citizens, are exempted from paying compulsory insurance contributions from 

their wage fund. A part of the income of the residents of the park residents from among the citizens of 

Belarus, exceeding the one-time average monthly salary in the republic, is not assessed; deduction in 

full of the value-added tax paid on the acquisition of goods (works, services, property rights) used for 

the design, construction and equipping of buildings and structures in the park; release (within 5 years 

from the year of the gross profit of the park resident) from the profit tax on dividends accrued to the 

founders; permission to use foreign currency, securities and payment documents in foreign currency 

when making settlements between residents of the industrial park and residents of the Republic of 

Belarus for currency transactions aimed at the design and construction of park facilities; exemption 

from compensation for losses of agricultural and forestry production caused by the seizure or 

temporary occupation of agricultural lands and forest fund lands within the boundaries of the park, as 

well as from compensatory landings and compensation payments for the cost of removed, transplanted 

objects of the plant world, compensation payments for harmful impacts on the facilities Fauna and 

their habitat; Other preferences [8]. 

Privileged conditions in the Republic, according to the Decree of the President of the Republic 

of Belarus "On High-Tech Park" (June 22, 2005) are residents (exemption from taxes, fees and other 

mandatory payments to the republican budget, state special-purpose budgetary and extra-budgetary 

funds, paid with proceeds from sales, exemption from income tax, exemption from value added tax on 

turnover from sales, exemption from land tax for the construction period, but not more than 3 years, 

exemption from tax on real estate, exemption from payment of customs duties and value-added tax 

when importing goods to carry out activities in the IT industry, paying employee income tax at a rate 

of 9 percent, not included in the total annual income), as well as non-residents, especially with regard 

to the sale of registered Business project (exemption from taxes, fees and other obligatory payments to 

the national budget, state target budgetary and extra-budgetary funds, paid from sales proceeds; 

exemption from income tax; exemption from value added tax on turnover from sale; the payment of 

employee income tax at a rate of 9%) [9-10]. 

The state is interested in the creation of industrial parks, as they provide an opportunity: to 

increase investment activity in the region (access to the industrial park is limited to the minimum 

investment that the company must invest in the development of production, production within the 

industrial park automatically expands demand for products of related industries); to carry out 

legitimate subsidies to priority industries (the government provides subsidies in the form of budget 

expenditures for the development of infrastructure or exempts the enterprise from partial payment of 

taxes); create high-skilled jobs; to ensure economic growth in the regions of the country. 

Since 2014, the Industrial Parks Register has been established in Ukraine, which includes 22 

units [11-15]. It should be noted that the current situation in the sphere of creation and operation of 

industrial parks is characterized by the presence of barriers: 

- manifestation of an acute shortage of investment resources and a deformed structure of 

industry in Ukraine;  
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- dependence on imports of raw materials, conjuncture in the external market (implementation 

of the national import substitution program); 

- distribution within residential areas of residential and industrial areas, the removal of 

industrial areas outside the city limits; 

- a high number of people of retirement age (40-50% of the local population); 

- low incomes and tendencies to increase the poverty of the country's population; 

- a narrow profile of specialization of the able-bodied population and a low level of their 

mobility, which leads to an increase in territorial imbalances in the labor market; 

- technological backwardness, physical and moral wear of the main production assets of 

industrial enterprises; 

- low level of entrepreneurial activity and ineffective specialization of small business; 

- the crisis of communal infrastructure, unsatisfactory state of improvement of cities and road 

facilities, exacerbation of environmental safety problems, etc. 

Despite existing barriers, the creation of so-called transnational industrial parks is an 

important area. According to the Law of Ukraine "On Industrial Parks" (2012), cross-border industrial 

park is "... created industrial park which operates under international treaties of Ukraine concluded 

between governments or their authorized initiators of creation" [1]. 

There is an experience of the functioning of transnational industrial parks. Of particular 

interest is the creation of such forms on the borders of Austria with the Czech Republic and Hungary - 

Gmünd-Česke Velenice and Heiligenkreuz-Szentgotthard. They were created even before the 

accession of the Czech Republic and Hungary to the European Union and continue successful 

functioning now. The first of these was the transnational industrial park Gmünd-Česke Velenice, with 

a total area of 83 hectares (33 hectares on the Austrian part, 50 hectares on the Czech side). 

Subsequently, the transnational industrial park Heiligenkreuz-Szentgotthard was established, 

with a total area of 184 hectares (39 hectares - on the Austrian part, 145 hectares - in the Hungarian). 

For its operation, funds were raised from the Hungarian-Austria Cross-Border Cooperation Program 

(Phare), aimed at developing cross-border links, eliminating the backwardness of border regions and 

facilitating cross-border movement. 

The creation of the Austrian, Czech and Hungarian parts of transnational industrial parks was 

carried out in accordance to the national legislation and state support for each of the participating 

countries, and their formation as cross-border functional units - on the basis of the conclusion of the 

relevant bilateral agreements. Thus, between Austria and the former Czechoslovakia (1990) was 

concluded an agreement on the establishment of transnational industrial parks. International 

agreements regulated a number of other aspects of their functioning, for example, the Austrian-

Hungarian railway transit agreement [16]. 

Management of the activities of transnational industrial parks is carried out by the companies 

of each participating country, which operate in accordance to local (national) legislation, as well as the 

general monitoring body. Companies can be either private or owned by the municipal authorities of 

the participating countries. For example, the Czech part of a transnational industrial park is run by 

Hospodarsky Ltd. (65% of shares belong to the Government of Austria and 35% belong to the 

municipality of Česke Velenice.) The Austrian part of the park is managed by Industrial Park Austria 

Co., which belongs to the Government of Austria. 

In these forms of innovation, favorable conditions have been created for the functioning of the 

companies of the participating countries. In particular, fully prepared industrial sites (electricity, gas, 

water, sewerage, transport network) are provided, and consultations are provided for entering the 

markets of Eastern, Western and Southern Europe. 

An important incentive for business entities is the possibility of providing state aid in 

accordance with Article 87 (3) of the "Treaty establishing the European Community" [17]. For 

example, the provision of state aid to business entities in the Austrian part of the transnational 

industrial parks Gmünd-Česke Velenice is estimated at 40%, since the per capita gross domestic 

product is less than 60% of the average gross domestic product per capita in the European Union 

countries [17 -18]. 
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The financial and economic results of the functioning of the transnational industrial parks 

under investigation during the first 10-15 years indicate a positive effect on stimulation: 

- business activity: participants in the transnational industrial park Gmünd-Česke Velenice: 33 

companies (13 in the Austrian and 20 in the Czech part of the park), and Heiligenkreuz-Szentgotthard 

with 49 companies (18 in the Austrian and 31 in the Hungarian part parka); 

- investment activities (more than € 50 million were invested in the Gmünd-České Velěnice 

financial transnational industrial park); 

- creation of new workplaces (more than 800 new jobs were created by participants of the 

transnational industrial park Gmünd-Česke Velenice (200 in Austria and 600 in the Czech part of the 

park) [17-19]. 

The functioning and mechanisms of state regulation of transnational industrial parks in certain 

border regions of the European Union positively influence the socio-economic development and 

international cooperation of the participating countries, namely: 

- active application of the format of a transnational industrial park contributes solving regional 

problems of national economies to the requirements of the European Union; 

- providing comprehensive support to the participants of the transnational industrial park both 

before and after the accession of the member countries to the common economic space of the 

European Union; 

- territorial concentration of the transnational industrial park due to weak economic 

development of the territories of their location (borderline) in comparison with the EU average; 

- significant stimulation of business activity, investments and solving employment problems in 

the territories of transnational industrial parks; 

- specialization of economic entities in industrial production, logistics and communications. 

Successful experience in the creation and operation of transnational industrial parks operating 

in developed countries of the world is expedient for applying in the course of preparation and creation 

of appropriate structures on the Ukrainian border with neighboring countries, including the countries 

of the European Union. 

The economic basis for the creation of transnational industrial parks on the border territory of 

Ukraine with the countries of the European Union [19-21]: 

- the favorable geopolitical position of Ukraine, in particular the proximity (up to 500 km) to 

the most important markets of Central and Western Europe, the crossing of the Eurasian transport and 

trade routes; 

- availability of demand, development and introduction of new technologies; 

- the availability of highly skilled labor resources, the manifestation of a high level of 

unemployment in the border regions, simplifying the system of obtaining state aid in the European 

Union in accordance with Article 87 of the Treaty on the Establishment of the European Community 

(up to 50% of the total value of the investment); 

- the possibility of attracting additional funds from the European Union for the development of 

infrastructure in accordance with the existing cross-border cooperation programs Hungary-Slovakia-

Romania-Ukraine. 

The first steps to create cross-border industrial parks in Ukraine were carried out in the 

Transcarpathian region, in accordance to the Concept of the Establishment of Industrial (Industrial) 

Parks, approved by the Cabinet of Ministers of Ukraine (2006). The decision of the Transcarpathian 

Regional Administration. the Transcarpathian Regional Council and the Program for the Creation of 

Industrial Parks on the Ukrainian-EU Border are also important [22-31]:  

- on the Ukrainian-Hungarian border (Dyida village, Beregovo district and Chop city, 

Uzhgorod district); 

- the Ukrainian-Slovak border (the village of Solomonovo, Uzhgorod district); 

- the Ukrainian-Romanian border (the village of Dyakovo, Vinogradovsky district). 

The creation and development of transboundary industrial parks in Ukraine provides the 

implementation of a set of measures, namely: 

- improvement of the regulatory and legal framework in the sphere of creation and 

development of industrial parks in accordance to the European model. In particular, the legislative 
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package (№№ 2554 а-d and 2555 a-d) in the part: establishing effective tax and customs incentives for 

residents of industrial parks (exemption from payment of income tax for 5 years and for the next 5 

years, a half rate (9%) on condition that there will be reinvestment of these funds in the development 

of production; exemption from import duties on equipment and equipment for the arrangement and 

implementation of economic activities within the industrial park; installment for 5 years of payment of 

import value added tax for equipment and equipment for the construction of an industrial park, the 

implementation of economic activities within its boundaries, the possibility of obtaining fiscal 

incentives for real estate tax, land tax and rental payments for the use of a state or communal land plot 

on which an industrial park was created according to the decision of local authorities); 

- during the period of decentralization reforms, the influence and responsibility of local 

authorities should be increased in the development of industrial parks, because their functioning in the 

region contributes meeting the needs of local communities in creating new high-performance jobs, 

updating infrastructure, attracting investments; 

- the implementation of an effective policy for the development of industrial parks is possible 

with the simultaneous introduction of measures to significantly improve the investment climate of the 

regions; 

- development of models for using the mechanism of public-private partnership in order to 

attract non-state investment resources for the development of industrial parks; 

- development of a mechanism for attracting funds from international donors and credit 

resources for the infrastructure of industrial parks; 

- development of the state program and the concept of the development of industrial parks, 

assistance to the entry of industrial park enterprises into foreign markets; 

- strengthening the role of social responsibility and business ethics and the like. 

 

Conclusions 

 

Thanks to the implementation of these measures, industrial parks provide: acceleration of the 

process of implementation of international experience in the field of creation and development of 

industrial parks, taking into account national development features; attracting foreign direct investment; 

support for the development of small and medium-sized businesses; development of inter-industry 

cooperation between the participants of the industrial park and enterprises of the region, as well as 

representatives of small and medium-sized businesses; creation of new high-productive jobs; creation of 

conditions for the formation of regional innovation systems; import substitution and development of 

high-tech exports; cross-border cooperation in the production sector, the development of agriculture, 

infrastructure that contributes to the socio-economic development of border areas; introduction of the 

mechanism of public-private partnership with the aim of attracting non-state investment resources for the 

development of industrial parks; realization of the "triple helix" model (interaction of the state, science, 

education and business) in the process of functioning of industrial parks, etc. 
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Abstract: The trends in the market of soft drinks, mineral and other waters in Ukraine were analyzed, 

in particular: the part of mineral water, sweet sparkling drinks, kvass and other drinks in the segment of soft 

drinks market was identified; leaders of sales in the soft drinks market in the segment of "mineral water" were 

identified (IDS Group Ukraine and Coca-Cola HBS), and the largest producers of soft drinks in the segment of 

"soft drinks" were identified (Coca-Cola, PepsiCo, Obolon, Akvaplast, Panda, Erlan). The business processes of 

"Kiev factory of soft drinks "ROSINKA" LLC were analyzed. It was established, that the company is built in 

compliance with the functional approach of business process modeling, in particular each unit has its own 

functions and is responsible for the implementation of specific business processes: production, marketing, sales 

of finished products. The model of business system was developed on this ground. And this model complies with 

the requirements of State Standard of Ukraine ISO 9001:2015 and covers more than 90% of the company 

activity, in particular: raw materials supply, production, storage, sale and quality control at every stage. The 

main stages of evaluation of the management of business processes at the enterprises were analyzed. As a result, 

there is a possibility to identify a key business process at the studied beverages enterprise at the initial stage and 

to present a model of this process. It consists in the transformation of incoming resources (raw materials) into 

outcoming resources (finished drinks) with help of a special mechanism, which includes labor, energy resources, 

fixed assets, software, including compliance with the internal regulatory and administrative documentation. At 

the next stage of the analysis of the efficiency of management of business processes at "ROSINKA" LLC the 

system of indicators was created and analyzed, in particular, costs of business processes (fixed assets, labor and 

material resources).  

 

Keywords: soft drinks, mineral water, soft drinks market, business process management, business 

process modelling, efficiency, process approach, business system. 

 
JEL Classification: M11, M30, L60 

UDC: 334.722: 665.6(477) 

 

Introduction 

 

In the context of instability of external environment, unfavorable market conditions and tough 

competition among the enterprises of the food industry it is necessary to develop new tools and 

innovative management practices to reduce costs, increase efficiency and get and maintain leadership in 

its market sector. As a result, the food enterprises have to respond to the dynamics of economic change 

in form of application of process approach for management, at the same time each structural unit of an 

organization provides implementing of specific business processes in which it participates, and the 

efficiency of the activity is increasing in general, and the set goals of a business unit are reached. At the 

same time the basic preconditions for an effective management of business processes and their 

improvement is the application of synthesis management concepts and techniques, and preventative 

minimization of negative influence factors of internal and external environment. It is a powerful tool 

mailto:tur.l@meta.ua
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for strengthening of the competitive positions of food enterprises, resulted in increasing of economic 

benefits and market share.   

 

Analysis of recent researches and publications 

 

Management issues and improvement of business processes are researched by many foreign 

scientists, among them F. Ullah [1], M. Hammer, J. Champi [2] J. Harrington [3], E. Deming [4] and 

domestic scientists: L. D. Druchenko, [5], O. A. Klepikova [6].,I. O. Kovshova [7], O. M. Kostina [8], 

O. A. Lysenko [9], S.V. Minuhin [10], T. S. Morschenok [11], O. O. Tarasova [12] and others. At the 

same time, analysis of recent publications proves, that the various aspects of the management of 

business processes remain still insuficiently discussed, such as: identifying of the most effective 

methods of improvement of business processes, terms of the use and development of business 

processes.  It means, that there is a necessaty of further developments in this field and adaptation of 

international experience to domestic conditions. 
The objective of the article is the development of theoretical principles and practical 

recommendations on management of business processes taking into account the modern trends and 

conditions of development of enterprises in the food industry by the example of "ROSINKA" LLC.  

 

Research results 

 

The economic crises 2008-2009 and 2015 have had a significant impact on the price level, 

exchange rates, solvency of consumers. Production volumes decreased in 2007-2015, the financial 

situation of many enterprises deteriorated significantly. However, there are positive trends in recent 

years. The soft drinks market in Ukraine is developing rapidly. The active modernization of material 

and technical basis and improvement of the technology of production at enterprises ensured a 

significant expansion and enrichment of the product range, improving its compliance with the 

requirements of European standards. 

According to the State Statistics Committee of Ukraine, these types of products were sold for 

9793.1 million UAH in 2015, and for 13183.6 million UAH in 2017 (table 1). 

 
Table 1. Production of soft drinks, mineral and other waters in Ukraine, 2015-2017. 

Indicators Period Absolute deviation 2017  to 2015,% 

Sales volumes , 

million.UAH 
9793.1 11010.8 13183.6 1217.7 2172.8 134.6 

Production volume, 

million. dal 
110 118 140 80 22 127.2 

Source: compiled by the author on the basis of [13; 14] 
 

According to the table, it can be concluded that the soft drinks market is expanding. In 

comparison with the previous year the sales volumes in money terms increased in 2016 and 2017 (in 

2016 in comparison with 2015 by 12.43%, and in 2017 in comparison with 2016 by 19,73%). This is 

one of the few markets in Ukraine with positive dynamics. However, it is necessary to pay attention to 

the price. The soft drinks were getting more expensive every year.  It is typical for all products of food 

industry. However, the production quantity tends to increase. 

The production volume Volumes increased in the period of 2015-2017 (by 7.27% and18.64% in 

2016 in comparison with 2015 and in 2017 in comparison with 2016, respectively). 

This phenomenon is related to the fact that the enterprises actively analyze and meet the 

changing needs of consumers. The needs have changed due to the promotion of healthy lifestyle. The 

consumers began to pay attention to spring and mineral water, soft drinks with low content of sugar 

and kvass in bottles. 

Every year there is an increase in volumes of sales and production (Fig. 1.). 
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Fig. 1. The production volume of soft drinks in Ukraine in 2003-2017, million. dal. 

Source: compiled by the author based on the statistical data [14] 

 

The enterprises operating on the market of soft drinks managed to increase the production 

volume until 2007 due to: the extensively use of marketing activities that form the culture of soft drink 

consumption; the reorientation of sales channels of the enterprise; the introduction of modern 

production technologies, in particular the installation of high-performance equipment, the PET 

containers are getting popular; the introduction of a new management system, in particular the ISO 

standards. It resulted in attention to the quality of drinks. The large enterprises began to pay attention 

to the quality of drinks. As a result the capacity of enterprises and the production volumes have 

increased. 

There was a global financial crisis in 2008. First and foremost, the large market players such as 

PepsiCo, Coca-Cola, "Rosinka" were affected by the crises, because these companies operate on the 

domestic and foreign markets of Ukraine. There was a loss of a significant part of markets. These 

companies also buy partly raw materials abroad, but due to the fluctuations in prices for resources, the 

finished products have become more expensive. As a result, while the solvency of customers 

decreased, the prices for soft drinks increased. 

The production volumes increased in 2010 due to the stabilization of the situation. But since 

2013 it is possible to observe the first signs of a new economic crisis in Ukraine. This has led to 

similar consequences as after the crisis in 2008. 

The situation is stabilizing now. A significant breakthrough took place in 2017. The production 

of soft drinks has increased significantly due to the stabilization of prices, and their relatively low 

level. According to Nielsen in Ukraine, the average price of drinks increased by 10.08% per liter in 

2017, whereas in 2016 by 31.65% [15]. This gives the opportunity for the producers of soft drinks to 

expand their own activities and to attract the attention of consumers to their products. 

The soft drinks market is represented by a number of types of products. According to the state 

classification of products and services of the State Standard of Ukraine, soft drinks are [16, p. 71]: 

 mineral water sweetened or flavored; 

 soft drinks such as lemonade, orangeade; 

 fruit soft drinks; 

 kvass and others. 

The structure of the soft drinks market at the end of 2016 was as follows (Fig. 2.). 

The buyers consume mainly mineral water enriched with elements, that are useful for the human 

body. This is due to the promotion of healthy lifestyle, because of deterioration of ecology and 

environment. The urbanization is also taking place. A significant number of people move to cities, 

where people buy clean and safe water in stores, because of the low quality of urban water and 

outdated infrastructure of water supply. As a result, the demand for purified water has increased. 

The leaders of the market of mineral water are the following companies (Fig. 3.). 
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Fig. 2. The structure of the market of non-alcoholic products in Ukraine, 2016. 

Source: [17, p. 181] 

 

The figure shows that the IDS Group is the absolute leader in the domestic market of mineral 

waters (trade marks like "Morshynska", "Myrgorodska", "Truskavetska", "Aqua nanny", etc.).The 

company IDS Group Ukraine is also the exclusive importer of Georgian mineral water "Borjomi" in 

Ukraine [19]. Coca-Cola products are less popular because of the lack of a wide range of goods and 

weak promotional activities. However, the company maintains the position due to the popularity of the 

brand. 

 

 
Fig.3. The leaders of sales in the soft drinks market in the segment of "mineral water", 2017 

Source: complied by the author and based on [18] 

 

Sweet sparkling drinks are also popular (Fig.4). 
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Fig. 4. The largest producers of soft drinks in the segment of sweet sparkling drinks, 2017. 

Source: complied by the author and based on [18] 
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The main market players are the large international companies Coca-Cola and PepsiCo. They 

produce half of all products presented in the market of sweet sparkling drinks. According to the data of 

the figure the Herfindahl-Hirschman index is 0,188. This value is above 0,18 and indicates a high 

market concentration. 

The results of the activity of the largest soft drinks producers according to the results 2016 are 

as follows (Table 2). 

 

Table 2. The rating of the largest producers of soft drinks, 2015-2016 

№ Producer 

Net income, million, UAH Net profit, million, UAH. 

Years 
Rate of 

growth % 

Years Rate of 

growth 

% 
2015 2016 2015 2016 

1 
Coca-Cola Beverages 

Ukraine Limited 
3793 4591 21.04 -127 47 137.01 

2 
Morshyn mineral water 

plant "Oscar" (IDS Group) 
662 739 11.63 76 59 -22.37 

3 Malbi Beverage 217 892 311.06 4 10 150.00 

4 
Krasilivske, Bershad plant 

(Obolon) 
551 534 -3.09 31 26 -16.13 

5 
Myrgorod mineral water 

plant (Group IDS) 
324 343 5.86 32 22 -31.25 

6 
Manufacturing company 

"Panda" 
251 — — 2 2 0.00 

7 Aquaplast 233 — — 10 — — 

8 "Rosinka" 160 128 -20.00 -163 -266 -63.19 

9 Econia 115 — — -1 — — 

10 Orlan 108 — — -46 — — 

Source: compiled by the author and based on [20; 21] 

 

Coca-Cola Beverages Ukraine limited, IDS Group and Obolon receive the largest income and 

profit of their activities. The incomes of Malbi Beverage have increased rapidly. The company has a 

relatively low price and promots actively the distribution of goods in hyper/supermarkets. As a result, 

the company managed to be close to the customers and managed to gain competitive advantages. 

"ROSINKA" LLC sells a small part of the total volume of soft beverages in Ukraine. It is 

necessary for the plant to strengthen its own position in the soft drinks market and to expand the range 

of goods. However, the PJSC "ROSINKA" plant is among the ten largest producers of soft drinks in 

Ukraine. 

Due to the wide range of products the largest competitors are able to keep a steady position 

among the leaders. For example, "Coca-Cola Beverages Ukraine limited", "OBOLON" sell sparkling 

soft drinks, such as lemonade, tea, juices, mineral water, kvass, etc. There are also companies that 

produce a wide range of products. For example, "Panda" sells 12 kinds of lemonade and mineral 

water. There are also enterprises that sell their own products to the consumers of different age. They 

also sell water of various useful mineral content. "Econia" LCC is one of such enterprises. 

The enterprises sell a significant number of product types of different brands, with different 

ingredients and flavors. A wide range of brands (more than 200) proves the popularity of beverages 

among consumers, as well as the variability of their needs. The companies have to use an aggressive 

strategy under such conditions to attract the attention of consumers and to mark out their private goods 

among the products of competitors. 

The main brands of the largest producers of soft drinks are presented in the table 3. 

The sales volumes of such brands as "Morshynska", "Myrgorodska", Coca-Cola, Rosinka are 

increasing. "BonAqua" and "Biola" are losing the position. Such brands as "Coca-Cola", 

"Morshynska", "Myrgorodska", "Pepsi", "Obolon", "Zhyvchyk", "Borjomi" are the market leaders. 
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Having analyzed the market of soft drinks in Ukraine it is necessary to focus on the study of 

business processes of the limited liability company "Kyiv factory of soft drinks "ROSINKA" 

("ROSINKA" was established on the 16-th of March, 2015) [23, p. 24]. 

 

Table 3. The brands of soft drinks producers in Ukraine, 2017  
Company Brand portfolio 

Coca-Cola Beverages Ukraine Limited Coca-Cola, Fanta, Sprite, Schweppes, BonAqua 

IDS Group Morshynska, Myrgorodska, Aqua Nanny AquaLife, Borjomi 

Obolon 
Zhivchik, Unik, kvass Starokievskaya, Obolon soft drinks, 

Obolonskaya, Prozora, Akvabalans 

PepsiCo Pepsi, Mirinda, 7Up, Essentuki, Aqua Minerale Life 

Manufacturing company "Panda" Caravan soft drinks with different flavors 

Aquaplast Rankova rosa, FRUITS, Arabella, Aqua Fruits, SUNERGY 

Malbi Beverage Rankova Chasha, Bon Boisson, Buvette, iFresh 

"Rosinka" Rosinka, Sophia Kievska, Kvass Ukrainsky 

Econia Maljatko, TeenTeam, Chystiy Klyuch, Chaykava, Yodo 

Orlan Biola, Calypso, Two Oceans, Breeze 

Source: compiled by the author and based on [22] 

 
The main activity of the company is 11.07 - the production of soft drinks; the production of 

mineral waters and other bottled waters (table. 4). 

 

Table 4. The activities "ROSINKA" LLC in accordance to the CTEA-2010 
Categories in 

accordance with 

the CTEA-2010 

Activities 

11.07 Production of soft drinks; production of mineral waters and other bottled waters 

11.01 Distillation, rectification and blending of alcoholic beverages 

11.04 Production of other non-distilled beverages of fermented products 

36.00 Intake, purification and supply of water 

46.32 Wholesale trade of meat and meat products 

46.34 Wholesale trade of beverages 

Source: [24] 

 

The company carries out a wide range of activities in order to get additional profits and 

investments, providing itselves with its own resources. 

The plant has achieved a high production capacity (25000000 dal. per year), the company is 

equipped with the equipment from leading producers of the European Union (KHS, Krones, Klinger, 

Sipa). More than 38 items of soft drinks, low-alcoholic, juice drinks and mineral water [25]. 

The plant consists now of different departments, workshops and sections with own functional 

purpose. They all are involved into the creation of high-quality finished products at the plant (table 5). 

 

Table 5. The General structure of "ROSINKA" LLC 
Management Production units 

Economic and analytical unit, 

accounting, sales unit, marketing, 

HR, labor protection unit, legal 

unit, information technology unit, 

chief engineer, chief mechanic, 

chief technologist, chief 

metrologist unit, unit of 

introduction of new technology, 

standardization and quality unit 

Workshops Sections Services 

bottling shop 1, 

bottling shop 2, 

bottling shop 3, sirup-

blending workshop 

Economic section, 

mechanical repair 

section, repair and 

construction section 

logistics service, 

warehouse service 

material and technical 

support, production 

laboratory 

Source: compiled by the author and based on the data of the enterprise [25] 
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The company has created an organizational structure in order to coordinate and fulfill the 

tasks. This structure ensures an effective management, division of responsibilities and information 

exchange within the organization (Fig. 5). 

 

 
 

Fig. 5. The organizational structure of "ROSINKA" 
Source: compiled by the author and based on the data of the enterprise [25] 

 

The organizational structure of the enterprise consists of three levels: the level of Director, the 

level of line managers and the level of executives. 5-8 workers are subjected to each line manager, i.e. 

the norm of controllability is kept at almost proper level. It enables an effective management of 

employees and business processes.  

Business processes of "ROSINKA" represent a set of internal activities of the enterprise, 

aimed at the manufacturing of products, which satisfy the quality and service needs of 

consumers.  
The enterprise is characterised by functional approach while modeling of business processes. 

That is why each business unit has its own function and is responsible for the implementation of 

specific business processes, i.e. business processes are based on the functional hierarchical structure 

(table.6). 

 

Table 6. Functions of structural units while implementing of business processes 

The name of the 

unit 
Activities Goal Tasks to be solved 

1 2 3 4 

Accounting Bookkeeping 

ensuring of proper 

accounting and financial 

reporting  

bookkeeping and financial reporting, 

audit, financial transactions, in 

particular related to the sale of 

products, Treasury transactions and 

payment of wages to employees 

Sales department Distribution 

expansion of the sales 

market, the formation of 

mutually beneficial 

relationships with main 

customers 

promotion and sale of goods to the 

client, analysis of their needs 

Marketing 

department 

Comprehensive 

market research 

identification of new 

markets, strengthening of 

the company position at the 

market 

marketing research, design of product, 

advertising, development of marketing 

strategy 
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1 2 3 4 

Economic-

analytical 

department 

Economic 

security 

management 

financial and economic 

security of the enterprise 

economic, financial analysis, 

determination of goals and plans for 

economic development and economic 

activities 

Labor protection 
Labor protection 

of employees 

ensuring of necessary 

conditions for work 

conducting of briefings, preventive 

measures, control of the safety of 

working conditions and providing with 

the necessary tools 

Personnel 

Department 

Personnel 

management 
provision with personnel 

search for personnel with necessary 

qualifications at the right time and in 

the required quantity, development of 

the HR policy 

Legal Department Legal regulation 
The legitimate activities of 

the enterprise 

legal advice, control of compliance 

with the standards and laws established 

by the state 

Department of 

information 

technology 

Information 

Document management and 

information exchange, 

information security 

Debugging of software, hardware, 

consultation on the use of software, 

information security 

Chief engineer 

Department 
Resource support 

Provision of energy 

resources 

Power supply of production, control of 

the cost of resources 

Chief mechanic 

department 

Production 

activities 

Uninterrupted operation of 

production equipment 

Control of equipment operation, 

provision of maintenance and repair of 

equipment, training of employees 

Chief engineer 

department 

Production 

activities 

Application of modern and 

effective production 

technologies 

Control of technological operations, 

application of new technologies, 

training of employees 

Chief metrologist 

department 

Control of 

production 

activity 

Production efficiency and 

precise fulfilment of plans 

Metrological support of development 

and production, minimization of costs 

due to the accurate measurements 

Department of 

application of new 

equipment and 

technologies 

Innovations 

Application of new 

resource-saving equipment 

and technologies 

Search, research and application of new 

equipment and technologies, training of 

employees 

Department of 

standardization and 

quality 

Quality 

management 

Compliance with the 

standards and the 

improvement of quality 

indicators 

Informing about changes of standards, 

quality control and compliance with the 

standards 

Source: compiled by the author and based on the data of the enterprise [25] 

 

The main business processes of "ROSINKA" LLC include production, marketing, sales of 

finished products. The structure of the company complies with the functional approach of modeling of 

business processes. It means that each business unit has its own function and is responsible for the 

implementation of specific business processes. The model of the business system meets the 

requirements of State Standard of Ukraine "ISO 9001:2015" and covers more than 90% of activity of 

the enterprise: providing with raw materials, manufacture, storage, distribution and quality control at 

every stage, and therefore the principles of total quality management are actively applied (TQM).  

In accordance with the State Standard of Ukraine 2974-95 [26, p. 11] the production process 

is systematic and purposeful change in time and space of quantitative and qualitative characteristics 

of the means of production and labor in order to produce finished products from raw materials in 

accordance with a predetermined program. The production process includes [14, p. 44]: main, 

auxiliary, service. These processes are the components of the business system of "ROSINKA" LLC 

(Fig.6). 
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Fig. 6. A simplified model of business systems of "ROSINKA" LLC  

(built with help of BPMN notation) 
Source: compiled by the author and based on the researches 
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At first it is necessary to create and plan a production process at the enterprise for the future 

implementation. Economics and analytical department of "ROSINKA" LLC creates and plans 

production processes and production program. The program is based on the results of marketing 

studies, reports of orders of products by consumers. Departments use it while planning their own 

activities.   

The next step of the technological process is the announcement of the necessity to provide 

with resources (high-quality raw materials, employees, energy resources, basic means). After the 

production process the final stage is the shipment of products to the warehouse. At first it is necessary 

to check the quality of beverages. 

There are so-called gateways in the business system model. The quality control is carried out 

after the completion of business processes, such as raw material supply and production of drinks. It is 

possible to use the gateway in order to divide a process flow into several alternative flows. If raw 

materials or products do not comply with the standards, the appropriate measures are taken to solve 

these problems. 

BPMN processes are divided into tasks (basic processes) and sub-processes (event-based). 

There is an event-based sub-process at the enterprise, which is called "accounting". The essence of this 

process lies in the fact, that this process involves a number of business processes, that arise while 

fuflilling the tasks. This process is carried out in order to guarantee the necessary accounting and 

financial documents. 

Analysis and evaluation of the effectiveness of the management of business processes is 

divided into several stages (Fig. 7).  

 

Fig. 7.  The stages of evaluation of the management of business processes of the enterprise 

Source: compiled by the author and based on [8, p. 294] 

I. Analysis of productivity of business processes of the enterprise 

Allocation of business processes 
Development of system of indicators for evaluation 
Analysis of business processes 
 

II. Allocation of problematic and the key business processes of the enterprise 
 
SWOT-analysis of business processes (core, support, providing and improvement) 
Identification of "bottlenecks" (Delphi method, GAP-analysis) 
Ranking of business process in accordance with KPI (ABC-analysis, expert survey) 
 

III. Evaluation of the resource capabilities for implementation of measures of improvement 

Analysis of production and market potential 
Identification of reserves for improvement of business processes management system 

IV. Selection of forms and methods of improvement and economic modeling of business processes 
 
Identification of methods and selection of ways of business processes improvement 
Identification of the parameters and indicators of achievement of the set goals 

V. Evaluation of the efficiency of the proposed activities of improvement 

 
Quantitative assessment of the reduction of available resources 
Calculation of the integral effect of the measures of business processes improvement 

VI. Control over the implementation of measures of improvement 
 
Control over achievement of planned goals 
Identification of the causes of failure of the planned goals and results 
Identification of the lost opportunities for effective management of business processes 
Correction and clarification of directions and measures of improvement  
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At the initial stage it is necessary to identify the business processes required for the evaluation. 

As "ROSINKA" LLC  specializes in the production of soft drinks, the main production business 

processes an the enterprise is manufacture of beverages. The model of this process is as follows (Fig. 8). 

 

 
 

Fig. 8. The model of main production business process at "ROSINKA" LLC (IDEF0 notation) 
Source: compiled by the author 

 

The production process at "ROSINKA" LLC consists in the transformation of incoming 

resources (raw materials) into outcoming resources (finished drinks) with help of a special mechanism, 

which includes labor, energy resources, basic means, software and compliance with the requirements 

of regulatory and administrative documentation. 

The next stage of the analysis of the efficiency of the management of business processes is the 

formation of the indicators. In order to evaluate the effectiveness of the management of business 

processes at "ROSINKA" LLC it is necessary to analyze the cost indexes of business processes. The 

cost indexes are determined by the ratio of resource expenditure and incomes (demand). They include 

such indicators of the efficiency of use: 

 Fixed assets (efficiency of the production mechanism); 

 Labor resources (efficiency of the labor activity mechanism while production process); 

 Material resources (efficiency of inputs). 

While analysing of the efficiency of the management of business processes based on the cost 

indexes of business processes it is also possible to use such mechanism as ABC-analysis. It is a 

universal analytical tool for the evaluation of business processes. 

In order to analyze business processes with help of ABC method it is necessary to distinguish 

the processes of business system and analyse the costs of their implementation. A simplified model of 

the business system (Fig. 7; 8) includes such processes: 

 raw materials provision; 

 provision of materials; 

 operation of the equipment; 

 implementation of production processes by the workers; 

 use of energy resources. 

 The costs of implementation of these processes may be analysed by means of calculation, 

because it represents the end use of the resources (table. 7). 
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Table 7. ABC-analysis of production business processes at "ROSINKA" LLC, 2017 

Processes 

The costs of implementing of 

processes in the total cost of production 

processes,% 

Group 

Provision of: raw materials; 

materials 

40.97 A 

36.96 A 

Production processes are connected 

with the work of production staff 
5.86 B 

The provision of basic means (the 

equipment) 
3.50 C 

Provision of energy resources 1.00 C 

Other processes 11.71 C 

Total 100.00 — 

Source: compiled by the author and based on the data of the enterprise [25] 

 

A large part of the costs is connected with the material and raw material supply. The 

consumers pay attention to the taste of the drinks, i.e. the quality of the product and packaging, 

therefore, these business processes are important, and the costs of their implementation must be 

rational. The leaders of the enterprises should pay attention to this business process and improve it. 

Price fluctuations of material costs lead to the risk of lower profit, higher sales prices. As a result, the 

profit may decrease. Having identified the indicators of the efficiency of costs it is possible to evaluate 

the ways of improvement of the resource provision of business processes (table 8). 

The expense item "Material costs" includes also the costs of fuel and energy. One of the 

sources of saving of material resources during the implementation of business processes is the 

reduction of materials consumption of products. Materials consumption shows the amount of material 

costs per 1 UAH. of income. The data of the table shows, that the use of material resources is quite 

high. At the same time the materials consumption decreases.  

Material return describes the output of production per 1 UAH. of material costs, i.e. the number 

of products produced from each hryvnia of the consumed material resources. At "ROSINKA" LLC 

this index is growing (by 3.7% or 0.05 UAH/UAH).  It means that the efficiency of material resources 

is increasing. 

 

Table 8. The efficiency of the use of material resources at "ROSINKA" LLC, 2016-2017 

Indexes 
Years Deviations 

2016 2017 absolute, ± relative, % 

Material costs, thousand UAH 7874 55114 47240 599.95 

Consumption of materials, UAH./UAH 0.74 0.72 -0.03 -3.57 

Material return, UAH/UAH 1.34 1.39 0.05 3.70 

The share of material costs in the cost price of 

production,% 
92.55 83.28 -9.27 -10.01 

Effectiveness of material costs % 2.49 0.26 -2.22 -89.36 

Source: compiled by the author and based on the data of the enterprise 

 

The company also has to use the labor resources effectively, because employees are very 

important while implementation and management of business processes. 

The most important feature of labor is its productivity, which characterizes the efficiency of 

use of personnel of the enterprise. The reduction in the number of employees can lead to savings in 

costs. At the same time the increase allows to expand business system, the number of processes and to 

receive the additional income (table 9). 

"ROSINKA" LLC expands its activities. As a result, the average number of employees has 

increased. The efficiency of labor resources has increased due to the significant increase in income and 

profit. As a result, the productivity has increased by 2,5 times. 
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Table 9. The efficiency of human resources at "ROSINKA" LLC, 2016-2017 

Indexes Units 
Years Deviations 

2016 2017 absolute, ± relative, % 

Net income from sales of products 
thousand, 

UAH 
10577 76772 66195 625.84 

Gross profit 
thousand, 

UAH 
2069 10595 8526 412.08 

The average number of employees person 35 97 62 177.14 

Income per 1 employee UAH./people 59.11 109.23 50.11 84.77 

Labor productivity UAH./people 302.20 791.46 489.26 161.90 

Source: compiled by the author and based on the data of the enterprise 

 

The organization of production processes and business processes must be carried out so as to 

maintain the growth of productivity and ensure optimal number of employees. At the same time the 

employees must be provided with the necessary means to carry out the processes (table. 10). 

 

Table 10. The efficiency of use of fixed assets at "ROSINKA" LLC, 2016-2017 

Indexes 
Years Deviations 

2016 2017 absolute, ± relative, % 

Net income from sales of products 10577 76772 66195 625.84 

Net financial result: profit, thousand UAH 196 146 -50 -25.51 

The cost of fixed assets, thousand UAH 1756 3206 1449.9 82.56 

The average number of employees, person 35 97 62 177.14 

Capital productivity UAH./UAH. 6.02 23.95 17.92 297.58 

Capital output ratio UAH./UAH. 0.17 0.04 -0.12 -74.85 

Capital - thousand UAH/person 302.20 791.46 489.26 161.90 

The profitability of fixed assets, % 11.16 4.55 -6.61 — 

Source: compiled by the author and based on the data of the enterprise 

 

The rate of capital productivity has increased (from 6.02 UAH/UAH. to 23.95 UAH/UAH). 

As a result, the capital-output ratio has decreased. The increase in the value of fixed assets at the 

enterprise leads to the increase in the assets. The efficiency of fixed assets at the enterprise increases, 

but profitability decreases. 

Conclusions 
 

The management of business processes through the light of continuous monitoring, analysis and 

evaluation will provide effective and adequate reaction to the changes in the external environment and 

internal conditions of food businesses. As a result, it will be possible to coordinate the interaction between 

the departments and improve coordinated activities, reduce costs, increase productivity and quality of food 

and find reserves to improve the efficiency of production activities.  

As for the activities of "ROSINKA" LLC in General, the company carries out an effective 

management of business processes. Providing with raw materials and materials may be the main 

problematic issue of the business processes at the enterprise. That is why the employees of the 

enterprise have to pay attention to its optimization. This will enable the company to reduce cost, 

increase profits and gain competitive advantage. 
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Abstract. The article analyzes the basic scientific concepts of the development of the village (rural 

areas) from the turning points of the 50-60-ies of the last century, the mechanisms, forms, methods and tools for 

their implementation in practice. The specifics of each of them during the period of functioning of the planning 

and administrative model of the economy are described, and the real and potential losses from their practical 

realization are estimated, and the conclusion is that the most important successes in the social reorganization of 

the village were achieved in the 80's. The devastating consequences for enterprises of the agrarian sector and 

rural areas of the transition period prior to the establishment of a market economy model in the economy are 

highlighted; attempts are made to find an acceptable theoretical model of rural development for the future. The 

peculiarities of introduction of the socioeconomic model in the agrarian sector and in relation to rural 

territories are analyzed; the objective need for synchronization and the combination of efforts for its practical 

realization are revealed. It was established that, in the conditions of narrowing the paternalistic role of the state, 

decentralization of administrative functions and financial resources, rural communities are the driving force 

behind rural development. Their occurrence is connected with self-initiative of the inhabitants of separate or 

near villages or their intermediary parts in order to solve local problems. The methods and tools used by rural 

communities to influence local development in order to increase the level and quality of life of the population are 

outlined. At the same time, the role and significance of united territorial communities in the revival of "crisis 

zones" of depressed rural areas will be noticeably increased in the future. 

 

Key words: theoretical concepts, agrarian and rural development, social sphere, agrarian sector, rural 

communities, integration processes, united territorial communities 
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Introduction 

 

In recent years, efforts have been intensified by Ukrainian scholars to justify priority areas and to 

find effective tools to overcome new challenges and solve problems that have been characterized by the 

development of rural areas. In different periods of time, then one, then the second problems were put to 

the fore and demanded an urgent and thorough decision. As the perception of these problems and real 

resource possibilities, the society tried to resolve them as much as possible. The role of science was to 

conduct research in order to identify key issues and to substantiate the main areas and areas of society's 

efforts. For Ukraine, an important starting point in this regard was the period when the consequences of 

its occupation during the Second World War and the reconstruction of the national economy were 

completed. Taking into account a number of other factors, he is at the turn of the 50-60-ies of the last 
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century, when the problems of agricultural development began to gradually occupy a proper place in the 

domestic policy of the state. In this context, it is important to emphasize that agriculture was first given 

priority, but later, when the social component became critical and hindered the resolution of economic 

problems, it gradually moved to the forefront. This indicated that the social component became 

independent and this required a profound rethinking of the dominant views then and the transformation 

of scientific approaches to the development of the village or rural areas. 

 

Analysis of recent research and publications 

 

In Ukraine, the problems of rural areas in different periods of time (60-80-ies of the last 

century) were called: socio-economic (socio-cultural) development of the village, social 

redevelopment of the village, convergence of social development of the city and village, overcoming 

significant socioeconomic and cultural -commercial differences between the city and the countryside, 

creation of socially equal living conditions in rural settlements of various functional purposes, etc. 

This has been reflected in a number of publications [1-3], but with the advent of Ukraine's 

independence, the launch of agrarian and land reforms, curtailing and leveling the role of the state in 

regulating socio-economic processes in the countryside, the situation has changed dramatically. 

Denationalization and privatization of state property, the dispersal of the objects of material and 

technical base and land owned by agricultural enterprises (collective farms, state farms, inter-farm 

associations) took place under galloping inflation and was accompanied by depreciation of funds on 

their accounts, the deepening of price disparities on industrial and food products, decrease in the 

filling of budgets of all levels, and this resulted in a significant reduction of the financing of the social 

sphere of the village. Crisis phenomena in the national economy and the agrarian sector were observed 

practically before the beginning of the 2000s and this led to devastating processes in the countryside. 

The transition from a planned-directive to a socially oriented market economy took place without 

sufficient theoretical and practical justification and taking into account national specifics and regional 

peculiarities, which was reflected in a number of publications [4-6]. 

After such devastating effects in the agrarian sector of the economy, the actual task was to 

develop and scientifically substantiate the new conceptual approaches to addressing the acute 

problems of its development, to objectively evaluate the resources of rural areas [7-8] and to ensure 

their effective capitalization (ie, inclusion in economic circulation) in within the framework of rural 

communities. An important theoretical basis for its solution was the practical implementation of the 

fundamental principles of the Common Agricultural Policy of the European Union through the 

implementation of a number of projects in individual communities. This approach was adopted as a 

basis for the formation of a national concept of socioeconomic development of the agrarian sector [9 - 

13]. Its fundamental approaches were based on the fact that agriculture and the Ukrainian village are at 

an alarming state at the current stage, as under the influence of globalization and corporatization 

processes, they are dominated by declining tendencies and destructive processes. Therefore, an 

extremely urgent problem arose: to balance the parameters of agrarian and social development, to slow 

down and overcome the negative trends in order to ensure sustainable rural development in Ukraine. 

 

Research methodology 

 

Includes a retrospective analysis of conceptual approaches and principles, their transformation 

in relation to such a complex and multidimensional research object as rural territories and resources 

that are located there, a critical assessment of the consequences of implementing measures in terms of 

their effectiveness and practical efficiency. The dynamics of key processes (economic, social, cultural, 

demographic, resettlement), which in all periods of development of Ukrainian society were inherent 

and were particularly active in rural areas, is investigated not only through the prism of strengthening 

their influence, but also as a catalyst for the emergence, formation and the spread of negative trends in 

socioeconomically backward regions (regions, compact groups of rural areas or united territorial 

communities). 
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The purpose of the article 

 

Analyze the genesis of scientific views on the problems of rural territories at every important 

stage of development of the agrarian sector of Ukraine's economy, changes in the state policy, 

methodological approaches, priority directions and mechanisms and tools for their solution, taking into 

account the contradictory role of internal driving forces, as well as the influence of external factors. To 

reveal the modern dominant and principles on which the concept of socioeconomic development is 

based in the conditions of integration of the domestic agrarian sector into the EU internal market. 

 

Research results 

 

The development of the Ukrainian village as a socio-economic and socio-political problem has 

become independent in fact after the proclamation and implementation of a number of groundless and 

controversial administrative measures that provoked the emergence and strengthening of negative trends 

in the agrarian sector or, in the broad sense of the phrase, in rural the sector of society. It concerned 

practically all of its key elements: the material base, labor resources, the forms of their placement 

(resettlement) and the organization of production activities, social conditions of life of the rural 

population, and others like that. At first, this provoked the emergence of a number of problems, and later 

- with the acquisition of their signs of aggravation or downward trend, gradually or suddenly intensified 

their relevance. In this regard, it is appropriate to identify several stages of the development of the 

agrarian sector and its territorial basis - rural areas with rural settlements located on them, in which the 

rural population lived (labor - labor resources - labor potential - human capital) and concentrated 

material and technical means of production . The main natural means of production - agricultural land, 

located between villages (around villages). The stages coincide with important decisions of the higher 

authorities of the state, the emergence of new conceptual developments, the transformation of political, 

economic, social and other principles of development of Ukrainian society. The starting point of the 

analysis is the beginning of the 60-ies of the last century, when the implementation of unauthorized 

(voluntarist) administrative decisions by public authorities was launched. 

 In the early 1960s, a course was adopted on the development of agricultural areas. It is based 

on the decision on planning of long-term development and scientifically substantiated allocation of 

productive forces, concentration, mechanization and electrification of agricultural production, 

expansion of rural and road construction, rational arrangement of reference (central or "perspective") 

settlements of agricultural enterprises, etc. At that time, among the designers was dominated by the 

thesis "highly mechanized agriculture should correspond to highly concentrated forms of 

resettlement." That is why, when developing district planning projects in rural administrative areas and 

regions, preference was given to concentrated forms of population placement - large settlements with 

autonomous livelihoods systems. In practical terms, this has found its continuation in the development 

of zoning and construction projects only those settlements that served as centers of agricultural 

enterprises. At the same time, construction of small and medium-sized ("unpromising") rural 

settlements was prohibited, which were not the centers of agricultural enterprises; in them (that is, 

non-central villages) the various production facilities (machine-tractor and storage yards, livestock 

farms, field brigades) and social (clubs, elementary schools, kindergartens, paramedic stations, 

communication departments) objects. This was due to the curtailment and the scope of social services 

for the rural population. This addition was accompanied by the consolidation of rural areas - their 

number dropped almost twofold (from 736 in 1958 to 394 in 1964), which significantly removed a 

significant part of the rural population from middle-level centers and provoked the migration of rural 

residents to urban settlements [2, p. 21-23]. Scientists and practitioners believe that the above-

mentioned decisions actually initiated the processes of destruction of the existing rural settlement 

network and, thus, laid down a "delayed action mine" in the long run. In the presence of excessive 

labor potential in villages used in agricultural production to an incomplete extent, in the beginning and 

in the mid-1960s, rural population migration was not particularly alarmed. However, since the end of 

the 60s, agriculture has suffered from a shortage of human capital, and therefore, workers in industrial 

enterprises and students of higher and secondary specialized institutions were sent to rural areas to 
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reduce their peak periods. At the same time, the hopes that relied on the mechanization of agricultural 

production to replace manual labor mechanized did not materialize. That is why the migration of the 

rural population has become an object of increased attention of public authorities and began to be 

actively hampered with the use of administrative measures. 

In place of the concept of "point" concentration of production, population and social facilities 

in the 1970s, the concept of dispersed placement of productive forces in the network of settlements 

and the emergence of internally-based links on this basis became widespread. They contribute to 

overcoming the isolation and autonomy of settlements, the emergence of integration processes and the 

formation of interconnected systems of rural and urban settlements. Inclusion in system-forming 

processes not only the old industrial regions, but also new industrial, as well as agricultural production 

and settlements, where human capital was located, and therefore objectively spread to rural areas. 

Under such conditions, the precise concentration of agrarian production was logically replaced by 

territorial, and agricultural production was seen as a complex, expanded space and long-term 

technological process. The sprawl of human capital in human settlements, the placement of various 

production facilities in them has been regarded as a necessary and important condition for the 

uninterrupted functioning of agrarian production. At the same time, a number of specific agricultural 

factors remain, which can not be overcome or eliminated even in highly mechanized production. 

Among them: the spatial nature of the organization of land resources, the work with biological 

organisms, the natural and climatic conditions and the specific relief and configuration of the used 

territory, the location of settlements and production facilities in the geographical space, etc. 

In view of the scale and intensity of system-forming processes, a number of concepts for the 

development of resettlement in the future (General schemes for resettlement in the territory of the 

former Union, regional or group resettlement settlements, the unified settlement system in the territory 

of the Union, socio-economic zoning of the territory of Ukraine), as well as two concepts of 

perspective village development: the agrarian sector of society (academician T.I. Zaslavska) and 

socio-economic system "city-village" (professor L.V.Nikiphorov). The first theoretical attempts by 

domestic scientists to justify and implement practical approaches that are not connected with the 

destruction of the village settlement network have been noted [1, p. 31-34, 228-230]. Under these 

conditions, any restrictions on the development of rural settlements were canceled and, therefore, the 

overwhelming majority of them received the right to further functioning and development. This 

theoretical message received an administrative extension (abolition of restrictions), but did not find 

realistic implementation in practice: migrant settlements of rural inhabitants did not change, rural areas 

actively migrated youth, but no noticeable efforts of the state to correct negative trends was not 

observed. As a result of detention, the operation of a large part of small villages and farms was put 

into question, and small and medium rural settlements continued to actively lose their inhabitants. As a 

result, part of land resources fell out of economic circulation, there was a chaotic inborn and 

afforestation of shrub vegetation, and hence natural resources and human capital in rural areas were 

objectively (and quantitatively and qualitatively) worsened and impoverished. At the same time, the 

policy setting for the intensification of agrarian production and increasing the output of agricultural 

products, based on the exhausting use of rural resources, accompanied by further degradation of 

human capital and a constant decline in natural soil fertility, completely discredits itself and this posed 

the need for the adoption and implementation of a set of practical measures on the actual improvement 

of the situation in the agrarian sector. 

In this regard, the adoption of the Food Program of the USSR (1982), on the one hand, has in 

fact become a recognition of the critical situation in the agrarian sector of the former Union, and, on 

the other, an instrument and mechanism for the inclusion of all involved in this policy and government 

structures in practice, which was aimed at ensuring the achievement of significant results in the 

production of agricultural and food products. Similar programs were developed in all regions and 

districts, and even in village councils and agricultural enterprises, and the results of their 

implementation were clearly monitored by policy and monitored by the statistical authorities. 

Agricultural enterprises were sent to the machinery with a significant discount on the budget, broadly 

and practically completely at the expense of budget financing, reclamation works were carried out, a 

complex of measures for improving the soil condition (liming, DE oxidation) was implemented. The 
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implementation of local food programs was accompanied by a significant increase in the volume of 

housing, communal, social and cultural, road construction, which resulted in the commissioning of 

many objects of social as well as industrial use. New settlements in villages and modern forms of 

organization of satisfaction of social needs have opened up the inhabitants of many settlements for 

themselves. On this basis, there was a real improvement in the social services of the rural population. 

This contributed to inhibition of the processes of migration of rural residents to the city; in a number 

of rural areas there were centers of attraction (settlements) where former rural migrants returned, 

provided that they were provided with apartments (or individual homes) and were constantly working 

with sufficient remuneration. Despite certain disadvantages and administrative overtones, this was the 

practical realization of the concept of "city-village" in its best sense for rural areas. 

The real "paternalism" of the state in relation to the problems of the development of rural areas 

testified that the higher authorities of the former Union and Ukraine began to "give the village debts", 

which accumulated over a long period of time, in order to bring the agrarian sector to the current level 

of functioning. According to scientists, the most significant period of positive influence of the state on 

the development of the agrarian sector and rural territories is the second half of the 80's, and its result 

was a real improvement of living conditions in the Ukrainian countryside, creating the necessary 

prerequisites for the stable and effective development of agriculture as a guarantor food security 

country. It should be noted that, practically until the end of 1991, Ukraine was economically and 

legally in the former Soviet Union and was entrusted with the functions of continuously increasing 

production and providing the population of the whole Union with the main types of food. These needs 

were met with considerable tension, which was the result of unreasonable planning tasks for Ukraine 

as a whole and for agricultural enterprises, in particular, and administrative pressure on producers for 

their unconditional fulfillment. 

 The situation changed dramatically with Ukraine's acquisition of political independence 

(August 1991) and the cessation of the existence of the former Soviet Union (December 1991). All 

levers of control of Ukraine moved from Moscow to Kiev, but many economic ties between the ex-

Soviet republics and between enterprises that were located on their territory remained valid. Not just 

the collapse of the Union, but the whole economic system, the eclipse of the economic mechanisms 

and instruments on which it was held and its functioning ensured. Under such conditions, Ukraine 

should have formed its own mechanisms for managing the national economy, including the agrarian 

sector, and ensuring its stable and efficient development. However, as a result of the collapse of the 

fundamentally new economic and social conditions, there were many challenges and acute and 

complex problems that could not be resolved in historically short terms. Regarding the agrarian sector, 

the issue of agrarian and land reform was raised, ensuring the transition of the economy from the 

planning and policy system to the model of socially oriented market economy. In the absence of 

practical experience, most of the major important decisions were made by trial and error, which at the 

next stage made themselves felt tangibly. Mechanisms, forms, tools and tools that were actively and 

effectively used in the 80's, ordered "long live". That is why both economic and social processes were 

largely spontaneous, as the influence of the state was limited. 

Thus, in the 90s, the processes of social "protracted biography" (demographic, migration, 

settlement) were virtually spilled on spontaneous economic transformations and, as a result, gave a 

rather "magnificent bouquet" of diverse negative consequences. Since social processes were 

characterized by high inertia and scale and were further enhanced by economic reforms, the negative 

trends in the agrarian sector became irreversible and spread even to relatively relatively good regions, 

districts and village councils in this regard. As a result, there was a tendency to increase the mass of 

degraded villages, as well as the formation of declining agrarian territories [8, p. 47-62]. According to 

the survey of rural settlements, in 1996, 7,75 thousand were allocated, in 2001 - 7,1 thousand 

degrading settlements (out of 28,648 villages). It is proposed to classify the degraded population with 

more than 50% of the population of retirement age, and over 40% in small (up to 200 people). 

According to scientists, [8, p. 51-54], the reduction of the category of degenerating villages could be 

due to the influence of various factors (total extinction, accession to another settlement, changes in the 

demographic situation that triggered the transition to another category), but taking into account the 

negative trends of the natural movement of rural population, the overall situation worsened, but not 
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improved. Among the degrading settlements were two subgroups: 1) dying (with a particularly 

difficult demographic situation) - 48.7% and 2) decaying - 51.3%. To this we will add that in the early 

90's there were 112, in the middle - 121, and at the beginning of this century - 135 rural administrative 

districts of the demographic and settlement crisis (out of 490 rural areas). The zone of acute 

demographic and settlement crisis included areas of north-eastern Ukraine: Chernigov, Sumy, Poltava, 

Kharkiv. In fact, this is a continuous zone of crisis [8, p. 57]. 

Political independence and the development of a system of public administration in Ukraine 

coincided in the first half of the 1990s with the emergence and negative influence of a number of 

factors, in particular: hyperinflation, depreciation of funds on the accounts of enterprises and deposits 

of the population, catastrophic reduction of financing of social sphere in the village and curtailment of 

social services the rural population, the spread of unemployment, and others, and this generally 

indicated the emergence and exacerbation of the financial, economic and agrarian crisis. Conducting 

agrarian and land reforms was protracted, accompanied by the "dying out" of collective forms of 

economic activity and the formation of new ones: corporate formations of various organizational and 

legal forms (enterprises, economic partnerships, production cooperatives), farmer and peasant farms of 

commodity direction, vertically integrated structures, etc. The agrarian crisis was delayed by the end 

of the 90's and only with the beginning of this century there were first signs of an exit from it. In the 

process of transition from the Soviet model of management to the market to a large extent, the network 

of social and cultural objects was abolished, their functional activities were abandoned or suspended, 

and the low income actually forced the rural population to switch to self-service. The profound 

transformations in the economic base and the powerful shocks in the social sphere have caused the 

need to develop fundamentally new scientific principles and practical approaches to the development 

of rural areas. Only in the light of foreign practical experience and its adaptation to domestic realities 

will it be possible to develop their own mechanisms and tools that are adequate to the current state and 

capable of exerting active influence on economic, social, settlement (ecistic) and other processes. 

The first signs of an exit from the agrarian crisis did not mean that the agrarian sector began to 

overcome negative trends: the inertia of the entire spectrum of economic, social, demographic, 

migration, ecosystem and other processes in rural areas was manifested in the following. The agrarian 

sector at the end of the 1990s was at the lowest point of development and the first signs of a crisis 

emerged from the involvement in the production and use of resources that actually fell out of 

economic circulation and "idle". It is a question of the fact that the first positive changes were based 

on the maximum attraction of available natural resources and the use of manual labor in households, 

whose share in gross agricultural production in the mid-2000s even exceeded 60%. Since both social 

processes and negative trends in the agrarian sector were and are enormous inertia, it is objectively 

that at the beginning of this century the increased attention of leading Ukrainian scholars was drawn to 

the social resources of rural areas. They came from the fact that "social resources" (recourse means 

auxiliary means) are involved in the process of social production through the provision of a 

reproduction of manpower. Therefore, the main element of the social resources of the village is its 

inhabitants - the rural population. The last central place belongs to people capable of labor - labor 

resources. Hence, labor resources are an integral part of the social and economic resources of society 

at the same time, which, in our opinion, is the connecting link that determines the interdependence of 

its economic and social development "[8, p. 6]. 

Consequently, not only the number and structure of labor resources (labor potential - human 

capital), but direct participation in primary production or personal economy is a key condition for 

effective management. It is precisely because of the prism of the combination of human capital 

(located in settlements) with the agricultural, natural and material resources involved in agricultural 

production, the process of practical implementation of not only the interests of local self-government 

bodies (now the united territorial communities) as a whole, but also directly of the rural population . In 

2005, an attempt was made to conduct administrative-territorial reform (ATR) in Ukraine through the 

transformation of the grass-roots level of local self-government (association of local - village, 

settlement, city councils), but since it was imposed "from above", it did not receive support the 

population "from below". Since the late 1990s, Ukraine has thoroughly studied the experience of the 

candidate countries for accession to the EU that prepared for this and used its preferences in support of 
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transition of the agrarian sector to market conditions, as well as in the conduct of the APR with the 

aim of consolidating the main powers of the territorial communities. regarding the use of resources in 

the territories under their jurisdiction. 

At the same time, given the shameful realities of the late 1990s, the researchers believed that it 

was necessary to slow down the spread of "crisis zones" in rural areas of Ukraine. To this end, it was 

proposed to develop and implement special measures to overcome the depression of agrarian areas: 

areas of the demographic and settlement crises needed to devote a separate section of the next National 

Program for Village Development [8, p. 59-60]. It should be noted that the State target program for the 

development of the Ukrainian village for the period up to 2015 (approved by the resolution of the 

Cabinet of Ministers of Ukraine dated 19.09.2007, No. 1158) included a separate subdivision "State 

Support for the Development of Depressed Rural Areas", which provided for the following: a) to 

improve the legislation in terms of inclusion the specifics of the development of depressed rural areas; 

b) to develop and implement measures to provide state support to rural areas and administrative 

districts belonging to depressed rural areas; c) introduce the provision of guarantees and privileges to 

persons (families) living in depressed rural areas, as well as those who will be transferred to such 

territories in accordance with the established procedure, in order to revive agricultural production and 

other activities. To stimulate the development of depressed territories, provision was made for over 

UAH 0.5 billion. According to the results of the audit, the use of funds from the state budget aimed at 

implementing the specified Program for 2008-2015 (9 months), it was found that only half (UAH 64.0 

billion) of the planned volume (128 , 2 billion UAH), including on the development of the social 

sphere and rural areas - 4.1% (UAH 2.6 billion, or 12.4% of the projected volume - UAH 21.0 billion), 

but to stimulate the development of depressed territories - they were not directed at all [ 14, p. 14 -18]. 

Consequently, in the absence of effective mechanisms and appropriate provision of the rural 

development problem, they have not received adequate financial and organizational support and, 

therefore, have acquired clear signs of profanity (that is, disparaging attitude to the evolving problems 

of rural development). We will follow which line for depressed territories is traced in the valid key 

document. In particular, the Unified Integrated Strategy for the Development of Agriculture and Rural 

Areas for 2015-2020, taking into account the range and complexity of problems in rural areas, the lack 

of experience in implementing such a policy in Ukraine and the limited public funding, offers 

(Strategic Priority 7. Rural Development - Revival of Ukrainian village) to support the development of 

agriculture and rural areas in four critical areas, namely, formation [15, p. 64 - 65]: 

1. A necessary institutional, legal and strategic framework for the development of agriculture 

and rural areas to manage and support the implementation of rural development policy 

implementation (see strategic priority 3, "Institutional Reform of the Ministry of Agrarian 

Policy and Related Government Agencies and State Enterprises"). 

2. The framework for investment support for agricultural enterprises, aimed primarily at 

strengthening and improving the competitiveness of small agricultural producers (see 

strategic priority 6, "Development of value added agricultural commodity chains"). 

3. Framework policy for investing in supporting non-agricultural activities aimed primarily at 

stimulating economic activity in creating value added in rural areas and diversifying rural 

economic activities (see 7.1 "Improving the quality of life and diversifying economic 

activity in the countryside "). 

4. Framework investment policy that stimulates the organization and mobilization of rural 

community resources and the development of public-private partnerships with the 

participation of rural communities, agrarian enterprises, civil society and local authorities 

(see Rural Development for Community Leadership). 

In our opinion, this testifies that practically the entire responsibility for the development of rural 

areas is translated into territorial communities, and there is a legal confusion or conscious identification 

of rural communities with united territorial. The latter are still at the stage of creation and mastering in 

full their assigned functions and resources that are (to be) at their disposal. But rural communities are 

now "in" at the stage of elaboration of a method of creation and establishment procedures.  
However, we will continue from the beginning of the 2000s. Consequently, the protracted 

period of the agricultural sector's exit from the post-transformation crisis was not accompanied by 
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profound changes and significant positive shifts (in 2000, the agricultural output index was 53.4% (of 

which agro enterprises - 29.1%, farms - 111.3%, and their share - 61.5%) and the food industry 52.1%, 

as compared to 1990, that is, at the peak of the impact of the next financial and economic crisis, 

respectively, 48.3% and 108.1%;), and therefore it required the search for those key components, 

which would affect the full potential of the rural areas. It should be noted that in 2017 the indices of 

production were: agriculture 91,3% and food industry 108,6%, compared with 1990. 

Such an insufficiently active revival of agriculture required Ukrainian scientists to seek new 

scientific approaches based on a rethinking of the role of the agrarian sector and village in solving key 

societal problems, systematic grouping and in-depth analysis of the problems that hampered these 

processes and the development of proposals for their solution. At the same time, in the beginning and 

in the middle of the 2000s, trends in the rural areas were dominant, which were begun in previous 

periods, but they also exerted influence till now. Consequently, they had an extremely difficult 

situation, where the following phenomena, factors and trends played a decisive role, in particular: 

- a low level of food security in the country as a whole and its reduction due to the growing 

imbalances in the cultivation of certain types of agricultural products, and in particular, a significant 

drop in the volume of production of animal products, which resulted in a deterioration in the diet of a 

large segment of the population, including villagers; 

 - the formation of economic relations of a market type in the agrarian sector was complicated 

and burdened by profound changes in the ownership of landowners and land users and the 

organizational and legal forms of management, the emergence of new forms of high-value production 

(agroholdings, agro-corporations), and this was accompanied by excessive exploitation of rural 

resources or the exclusion of certain (human capital ) from economic circulation in general, the 

emergence and uncontrolled seizure of various types of rent (environmental, water, political , tax, 

land, transport, etc.) with a negligible number of agricultural producers; 

- the deterioration of social living conditions in the village has become biased and covers 

virtually all components: the material and technical base of branches of social and engineering 

infrastructure, the system of social services for rural residents and the social security system of the 

population. Particularly acutely, these problems were concentrated in settlements located in depressed 

and peripheral rural areas that were particularly affected by poverty and unemployment, as well as low 

wages in primary production facilities; 

- the rise of agrarian production in the 2000s was not accompanied by the expansion of the rural 

population's employment, and vice versa: in the sectors of primary production and in the non-agrarian 

sector (industrial activities) in rural areas there was a steady decrease in the number of permanently 

employed. At the same time, those who were cut for various reasons, the statistics automatically 

attributed to employed in the personal peasant economy, and therefore there is a significant gap 

between the official data on rural unemployed and the data that were determined by the methodology 

of the ILO (International Labor Organization); 

- As a result of the rapid increase in fuel prices, bus servicing of the overwhelming majority of 

rural settlements was effectively halted, and this was accompanied by a deterioration in the availability 

of social services, an increase in the territorial isolation of villages, and so on. 

Under such conditions, the increased attention of Ukrainian scientists was attracted to the 

socio-economic approach. It is based on the Concept of Multifunctional Agriculture, which was 

formulated by the Organization for Economic Cooperation and Development (OECD) in 2008. Its 

emergence is due to the degradation of the economy - that is, the decline in the share of agriculture in 

the national economy and the real decrease in employment in it. At the same time, it is appropriate to 

recall that during the 70-80s Ukrainian scientists actively explored the processes of de-agrarianization 

of the economy (first of all, due to the industrialization and intensification of agriculture), although 

this term was not yet used, and on this basis the concept of multidisciplinary and multifunctional 

development was formulated village [8, p. 455]. 

Consequently, the Concept of multifunctional agriculture prompts a deeper and more 

comprehensive study of the place and role of the person it performs (to be performed) in the 

interrelated spheres, with their objective interdependence and unity. It is about the economic, social 

and ecological functions that rely on agriculture in modern terms. The strict observance of the relevant 
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requirements in the performance of the above-mentioned functions is ensured only with the conscious 

and direct participation of the person in their implementation. In this regard, scientists note that "The 

concept of multifunctionality is based on the recognition of agriculture as a specific area of economic 

activity, unique in the various social outcomes that it can produce simultaneously with the production 

of agricultural products. In the process of agricultural production, not only food products, feeds, fibers, 

agro fuels, medicinal and decorative products are created, but also produce public goods of non-

commercial character, such as ecological services, landscapes, cultural heritage, etc. They can serve as 

areas for diversification of economic activity in rural areas, turning into specific types of local assets, 

the capitalization of which creates for rural communities livelihoods beyond the limits of agricultural 

production "[9, p. 20]. Based on the foregoing it is appropriate to emphasize that the agrarian policy of 

the state at the present stage should be based on a conscious and proportional combination of two 

directions: 

1) agrarian development on the basis of modernization of agrarian production in order to 

ensure the transition to a European model of multifunctional development. Includes the following 

components: renovation of the material and technical base of primary production facilities (rural, 

forestry and fish); innovation and technological modernization of processing and food capacities of 

market operators; introduction of the requirements of the national technical regulation system in the 

agro-food industry, which is equivalent to the basic model of technical regulation, which operates in 

the EU member states; introduction of the domestic food safety system at the enterprises of the 

agrarian sector, which is equivalent to the European model of safety of food products and animal feed; 

introduction of sanitary and phytosanitary measures in agriculture in accordance with European 

requirements. Execution in full of the listed range of tasks is a prerequisite for increasing the 

competitiveness of products of the agrarian sector, ensuring its compliance with European 

requirements in order to enter the markets of the Member States of the Community and, on this basis, 

integrating primary production and processing enterprises into the EU internal market; 

 2) rural development through the active involvement of rural communities in these 

processes. 

 It should be emphasized that agrarian development objectively acts as an industrial 

component of the process of integration of the agrarian economy into the EU internal market. The 

mentioned problem in the proposed interpretation by the authors at the present stage is legislative, 

normative, regulatory and accreditation support harmonized with European and international 

requirements, as well as the formation and establishment of domestic market surveillance, which is 

based on the observance of the general legislative framework of the EU for market surveillance, and 

according to expert estimates at the beginning of the 2020s, it will be practically implemented [16]. 

As for the second line - rural development, this issue requires further thorough analysis in order 

to prepare programs, proposals and concrete measures, as well as mechanisms for their practical 

implementation. Since Ukraine has proclaimed the European vector of development, the proposals 

should take into account the EU's approaches to the development of rural areas, on the one hand, and on 

the other hand - the domestic specifics and the real picture of shifts in rural areas, the dynamics of 

change and trends trends, etc. It should be noted that in the EU, the issue of rural development is being 

solved using the CAP instruments (Common Agricultural Policy), which has also undergone a 

significant evolution over a long period of time: the territorial approach has gradually been transformed 

into approaches related to the restructuring of industries and the search for effective compromise 

solutions. Moreover, key decisions to support the agrarian sector are synchronized with appropriate 

support for the sustainable development of rural areas. It is important that account is taken of the national 

specificities of the Member States and of the actual state of the rural areas through the prism of the trends 

and consequences of past rural development. To ensure sustainable rural development, it is anticipated to 

stimulate investment in agriculture and declining sectors. To this end, at the national and regional levels, 

different concepts of rural development are used in parallel, namely [17, p. 83-84]: 

1. The concept of rural development in the context of general modernization of agriculture and 

agribusiness in general. As a basis, a sectoral model for the development of the agrarian sector is 

adopted and rural development is based on it. Rural areas are considered as a set of resources, the 
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place of production processes and the spatial base of agricultural development. The main function of 

rural areas is the production of commodity agricultural products; 

 2. The concept of rural development, based on reducing the differences between the most 

backward rural areas and the rest of the economy (convergence concept, redistribution model). In it, 

rural areas are considered mainly as underdeveloped, structurally behind the city due to the impact of 

various adverse factors and therefore they need special support: diversification of activities in the most 

backward areas, direct compensation by the state of influence of adverse factors, indirect support, etc.; 

3. The concept based on the identification of rural development and rural development and 

involves the use of all resources located on their territory (human, natural, logistical, landscape, etc.), 

as well as integration between all components and sectors at the local level (territorial model). 

It should be noted that since rural areas were the main target of rural areas in the EU, this 

approach continued in Ukraine as well. In particular, with the inclusion of materials for a continuous 

survey of rural settlements, which included the period 1996-2005, a comprehensive typology of rural 

administrative areas was developed. It was based on the differentiation of areas based on the 

systematization of facts and the establishment of the main types of phenomena that characterize the 

causes, current peculiarities of development and its prospects. This work can be regarded as important 

in the theoretical and methodological terms for the complex conditions of market economy and taking 

into account the negative effects of previous development and which can be re-creatively used for 

subsequent periods and other generalization levels (united territorial communities). Without touching 

on the original theoretical positions and methodological approaches of this work, we note that the 

integrated typology of rural territories under the conditions of rural development included six main 

types [9, p. 196-217], namely: 

- type A: agrarian employment, population and service problems (85 rural areas, representing 

17.4% of their total - 490 administrative districts); 

- type B: agrarian employment, acceptable population and availability of consumer goods (118 

districts and 24.1%); 

- type C: Significantly diversified employment, satisfactory population and availability of 

consumer goods (58 districts and 11.8%); 

- type D: poorly diversified employment, population and service sectors (33 districts and 

6.7%); 

- type E: demographic and settlement crisis, underdeveloped areas of employment and 

services (149 districts and 30.4%); 

- type F: crisis situation in the rural labor market, satisfactory population, acceptable 

availability of consumer goods (47 districts and 9.6%). 

 According to the aggregate estimates, the number of crisis rural areas in the mid-2000s was 

almost 200 units, and in the end - exceeded this figure (more than 40% of their total). Thus, there is an 

expansion of "crisis zones" in rural areas of Ukraine. 

It should be noted that different from the above methodological approach was proposed in 

identifying rural areas as a system of populated places. This approach involves taking into account not 

only their location in the geographical space on the "center - semi-periphery - periphery" axis, but also 

the assessment of the level and dynamics of their development in the context of the dichotomy 

"village-city" [18, p. 21]. 

Taking into account the previous experience of regulating the development of the agrarian 

sector and rural areas, certain achievements, real and potential losses from the untimely adoption or in 

general of rejection of measures to correct mistakes and miscalculations made by Ukrainian scientists 

at the end of the 2000s posed a difficult task: to form new approaches to rural development from 

taking into account the experience of the EU member states, shifting not only the emphasis, but also 

the substantial diversification of spheres and directions of efforts, as well as expanding the spectrum of 

the resource in local assets and institutional units that must involve direct participation in their 

implementation. Emphasizing the essence of rural development, the scientists proposed a new 

methodological approach to achieving strategic goals of sustainable development and village based on 

the potential of local communities and their capacity to solve their own problems. It was found that 

"state policy, aimed exclusively at economic growth, has a totally negative impact on rural 
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communities. More important is the ability of peasants to use local assets, to work together on the 

reproduction on a modern basis of rural life; their ability to build and improve social networks; the 

opportunity to improve their own professional knowledge and transform them into innovative ideas, 

implement these ideas into life, and so on. The result will be not only rural jobs, rising incomes and 

functioning infrastructure, but also strong rural communities that can provide sustainable socio-

economic development of the countryside and can successfully cope with constant internal change and 

globalization challenges "[11, p. 10]. 

According to scientists, rural development involves the development of the rural economy, 

rural areas (agro-landscapes, engineering and social infrastructure) and, most importantly, human 

beings. The loss of power by the paternalistic role has prompted the active search for new actors of 

rural development, which must assume the functions of ensuring real influence on the processes taking 

place in rural areas and to encourage them to advance in a given direction. These functions are capable 

of accepting only rural communities - that is, self-organized villagers who share a common living 

space (usually within the same village), combined with aspirations, readiness and real actions to 

improve their economic, social and environmental status, which created for this group of interaction 

(GI) and identified a leader among its members [12, p. 63]. However, as the practice of 2015-2017 

shows, the state transfers the real financial leverage in a decentralized state to a new grassroots link of 

local self-government - the united territorial communities (PF). That is why, in our opinion, the 

creation of rural communities can actually take place only in the context of or after the implementation 

of administrative-territorial reform. It should be noted that since 2014 the planned step-by-step 

consolidation of the grassroots (village, settlement and city councils, the number of which to the 

association was 11519 units) and the creation of PF, in particular, 975 PF (approved by the Cabinet of 

Ministers of Ukraine), but another the proposal was lower - 1206 PF (approved by the regional 

councils) [19, p. 108]. Attempts to carry out administrative reform, the transformation of the territorial 

structure or the APR in different forms began repeatedly (1992-1994, 1998, 2005, 2012). The last time 

this happened after an intensive preparatory period (2014), in particular, in 2015, 159 PFs were 

created; in 2016 - 209; in 2017 - 330. Consequently, at the beginning of 2018, there were 698 PFs 

(more than half of the planned ones), and thus the most important component - the creation of a 

network of PFs in Ukraine - has gone through the middle and is nearing completion. Thus, self-

organization of the inhabitants of rural communities after the implementation of the APR will be a 

significant impetus, as the real financial leverage of influence will be in the bodies of management of 

PF, and only rural communities that will need to be created will protect local interests. Their efforts 

will be directed towards the self-development of rural communities on the basis of the maximum 

capitalization of local assets, and above all all kinds of resources: human, social, natural, physical, 

financial, political, cultural [11, p. 214-257]. 

It should be emphasized that in the world already formed as necessary (step-by-step) 

procedures for the self-organization of the inhabitants of the communities, as well as the 

corresponding procedures for the acquisition of rights and obligations that will be objectively assigned 

to them as representatives of local interests. In this regard, it is worth pointing out that the idea of rural 

communities only begins to form its own space, although in the historical perspective, such an 

approach dominated the resolution of issues in rural areas in the pre-revolutionary period. There are 

already certain manifestations of self-organization of rural residents at different hierarchical levels 

(street committees, associations of local producers, other professional associations), but this 

experience is not enough for thorough analysis and the formation of adequate conclusions. In this 

regard, it is appropriate to turn to those key provisions that are emphasized by Ukrainian scholars in 

order to have the fullest and most objective characterization of the changes we are hoping for. 

Consequently, "Community Based Rural Development is a development oriented towards the 

formation of sustainability, long-term development of communities' capacity to cope with future 

challenges and opportunities. It is a chain of actions in which communities visualize, initiate and 

implement their own ideas for the improvement of everyday life. It is the activity of communities 

themselves, which is aimed at realizing the economic opportunities of the community, improving the 

social conditions and the environment of its life. Consequently, community-based rural development is 

a deliberate change in institutional, economic, environmental, demographic, social, cultural, residential 
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and other conditions in rural areas in the direction of raising the level and quality of life of the 

population. Changes are carried out by the communities themselves, on the basis of giving them their 

rights of ownership / use, effective use and control of local resources, provide for the elimination of 

poverty, rather than a more comfortable existence in its conditions "[12, p. 3]. So, it is a matter of 

actively implementing these provisions. 

 

Conclusions 

 

Conducted studies of conceptual foundations, principles and methodological approaches, 

which formed the programs of development of agriculture and rural areas (Ukrainian village) allow us 

to logically conclude that they were separated from the realities. Dogmatic approaches ("unpromising 

villages", the concentration of rural settlements due to the settlement of small, small and remote 

villages, etc.) did not have a scientific basis, but the real negative impact on the rural settlement 

network was made by administrative prohibitions. The proclamation of the postulates without their 

necessary resources was provoked to increase the scale of migration of the rural population, the de-

icing of small, small and even medium-sized rural settlements. 

The destructive processes in the rural settlement network became irreversible and on this 

background, only in the second half of the 80's there was a paternalistic role of the state. Significant 

investments in the development of the material and technical base of agriculture and the social rebirth 

of the village (construction of objects of socio-cultural and housing and communal purposes, the 

development of engineering and road infrastructure) inhibited destructive trends, but could not 

completely stop or overcome them. With the advent of Ukraine's political independence and its entry 

into the "hottest peak" of profound transformations in the economy and the social sphere, the agrarian 

sector and village were discarded by key indicators at the level of 50-60-ies. The economic crisis 

continued until the end of the 1990's and only at the beginning of the new century began the first signs 

of the emergence of it. 

The long-term transition to a market economy was accompanied by destructive processes in 

the development of agriculture and the deterioration of social living conditions in the countryside. The 

state's loss of paternalistic role in the development of the agrarian sector and rural areas has led to the 

search for new approaches based on the consideration of domestic, European and American 

experience and scientific developments of well-known scientists. In this regard, the fruitful idea of a 

clear demarcation of problems in the industrial and social spheres became clear, and the theoretical 

and methodological approaches and practical measures for their solution were called agrarian and rural 

development. Agrarian development includes material and technical renovation of primary production 

facilities and innovation and technological modernization of food industry enterprises. The 

introduction of requirements of technical regulations and national standards for the production of agro-

food products is a prerequisite for their integration into the EU internal market. 

Rural development in the current conditions is based on the key position on the actual role of 

rural communities in implementing its own development potential through the active involvement of 

local resources. This requires effective explanatory work among the villagers regarding the need to 

create local self-government cells in order to identify the interests of the population in various sectors 

of the economy, social infrastructure, social services and transport, highlighting the issues that require 

a priority solution, and finding sources of investment and necessary resources for their 

implementation. 
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Abstract: The essence, principles, and necessity of development of agricultural cooperation are 

considered. The role and necessity of development of agricultural cooperation of commodity of producers are 

shown and especially in the sphere of marketing of produced products. The main provisions of the law of 

agricultural cooperatives are disclosed, as well as the main indicators for assessing the economic and social 

efficiency of agricultural cooperation and the functions of agricultural cooperation. The development of 

cooperation in the agriculture of West Kazakhstan, their number and main activities are analyzed. The main 

problems of the formation and development of cooperatives are revealed, as well as the factors that inhibit the 

development of cooperation in the agriculture of the country. Measures for further development of cooperation 

of various forms of agro-formations in agriculture are proposed. The main directions of improving the 

organizational and economic mechanism for the formation and development of cooperative structures in the 

agriculture of the country have been determined. The main organizational and economic instruments for 

improving the mechanism for the development of cooperation in agriculture were proposed, and the necessity of 

developing state and regional programs for the development of agricultural cooperation in the Republic, taking 

into account specific features of the regions, were motivated. 
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Introduction 

 

In the system of measures for further development of an agro-industrial complex of the 

Republic of Kazakhstan, the important place is taken by organizational and economic aspects of the 

development of the cooperation connecting personal, public and collective interests and creating 

conditions for the more effective functioning of agrarian and industrial complex and its main part 

which is agricultural sector. However, the actual state of development of cooperation demonstrates the 

existence of a set of problems where suspense is the result of the poor system of the state support of 

cooperation and acts as a factor of insufficient economic interest of agricultural producers in the 

process of cooperation. 

Disaggregation of the majority of rural producers in the first years of market transformations 

and emergence on their basis of a set of small-scale country (farmer) and personal enterprises as main 

producers of agricultural production, in the conditions of weak state support have led to decrease in 

efficiency of branch. 

It is necessary to provide material interest of rural producers in cooperation on the basis of the 

use of more perfect organizational and economic mechanism of cooperation in order to increase in 
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competitiveness of their products in the national and international markets for the further development 

of the agriculture in regions of the Republic of Kazakhstan. It is important, nowadays, in the 

conditions of the Eurasian Economic Union and WTO. 

The specificity of a modern economic situation in the agro-industrial complex of the Republic 

of Kazakhstan assumes the necessity of an integrated approach to the solution of priority problems of 

sustainable development of production. The paramount value is gained not only by economic, but also 

organizational factors, where among the important place is taken by agricultural cooperation. 

 

Material and methods of research 

 

In modern economic literature, it is accepted to define cooperation as a process of voluntary 

combination of efforts and resources of the subjects interested in the achievement of the certain social 

and economic results which are possible for receiving or quicker to receive by group actions [1]. 

Scientific bases of the cooperative movement and cooperative business were created and 

developed by the several generations of scientists and expert cooperators of the different countries. 

Names of them, especially founders and popular writers of the cooperative theory are well-known  

such as (F. Owen, Sh. Fourier, F. Raiffeisen, N.G. Chernyshevky, M.I. Tugan-Baranovsky, V.F. 

Totomiants, etc.). At different times basic researches of domestic, Russian and foreign scientists were 

devoted to problems of cooperation studying works: A.V. Chayanov, N.G. Chernyshevsky, N.D. 

Kondratyev, A.I. Antsyferov, N.P. Gibner, A.I. Chuprov etc. are devoted to questions of cooperation. 

The basic principles and approaches to the solution of problems of formation and development 

of the system of integration and cooperation are considered in works of the Russian and Kazakhstan 

scientists: V.I. Arefyev, A.P. Makarenko, V.R. Boev, V.V. Miloserdov, I.M. Kulikov, I.A. Minakov, 

I.P. Glebov, S.B. Kovalenko, V.I. Nazarenko, A.V. Tkach, G.A. Petraneva, S.B. Ismuratov, G.A. 

Kaliyev, V.V. Grigoruk, G.R. Madiyev, G.A. Moldashev and others. 

The methodical basis of a research was made by bases of the dialectic, historical and logical 

analysis, comparison and generalization, economical and statistical methods, the monographic and 

analytical and also system and structural and functional principles of a research. 

Information and an empirical base have been made by documents and materials of public 

authorities, legislative, regulations; information and analytical and other scientific literature. The 

empirical base of a research was formed on the basis of data of the Agency of the Republic of 

Kazakhstan of statistics, materials of official collections organs of the West Kazakhstan region. 

 

Results and its discussion 

 

The analysis shows that domestic practice meets serious problems of the cooperative 

movement in the village, cooperative farm patterns constantly encounter legal, organizational and 

other obstacles in the formation and development. It causes the necessity of deepening of scientific 

research according to the analysis of the accumulated experience and on this basis of development of 

the practical directions in perspective development of different types of agricultural cooperatives, 

justification of organizational and economic, legal aspects, improvement of the legislative base and the 

mechanism of cooperative system in republic agriculture. 

Those natural and economic conditions which allow  to act as the large supplier of agricultural 

production on the internal and external markets are characterised of the West Kazakhstan region. 

Modern agriculture of the West Kazakhstan region use land resources on the area of 13907,3 thousand 

hectares of agricultural grounds that makes nearly 92% of the territory of the area (15019,3 thousand 

hectares). As a part of grounds of 518,4 thousand hectares or 4,4% are the shares of  arable land 

1224,6 thousand hectares or 8,8% for haymakings and 11025 thousand hectares or 79,2% of a pasture 

placed unevenly across the territory of the area 

Agriculture, as well as other branches of the national economy, has conditions for creation and 

development of the cooperative enterprises. Natural factors of production in agriculture demand use of 

various economic communications, and cooperation can act as a form, the most suitable for the sphere 

of agricultural production. 



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

Economic and Engineering Studies  
№. 1 (3), 2018  

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

  

49 

 

In the Republic of Kazakhstan the defining legal basis development of agricultural cooperation 

are the Constitution articles of the Republic of Kazakhstan granting to citizens the right for association 

and implementation of different types joint activity, the Civil Code, laws, normative legal acts, 

government resolutions. According to them in agriculture various cooperatives in the sphere of 

production, service, sale, processing, crediting and insurance of agricultural activity will be created. 

Since January 1, 2016 the new Law of RK "About Agricultural Cooperatives" was adopted by 

Mazhilis of Parliament of RK on October 29, 2015. 

According to the Law of RK "About Agricultural Cooperatives" the agricultural cooperative is 

the legal entity created on the basis of membership by voluntary merging of natural and (or) legal 

entities for implementation of joint production and (or) other economic activity for satisfaction of their 

social and economic needs for production, processing, sale, storage of agricultural production, 

production of an aquaculture (fish breeding), supply with means of production and material resources, 

crediting, water supply or other service of members of cooperative and also the associated members of 

cooperative [2]. 

The purpose of cooperatives is the creation of optimum conditions for rural producers in 

supply with their necessary material resources and the organizations of the guaranteed sales of 

products for the reproduction prices; granting the credits on the conditions considering features of 

agricultural production. 

The economy of the West Kazakhstan region has industrial and agrarian focus. Today in the 

West Kazakhstan region 122 agricultural cooperatives are created, from table 1 it is visible that 2708 

members participate in these cooperatives. The greatest number is created in Akzhayik district where 

there are 21 agricultural cooperatives [3]. 

Researches show that in agriculture of the West Kazakhstan region the number of the created 

and functioning agricultural cooperatives is insignificant, their further development depends on the 

solution of a complex of the available problems. First of all, is necessary the work on formation of an 

initiative of creation of agricultural cooperatives "from below", i.e from agricultural producers on a 

voluntary basis, with passing of a preparatory stage. 

   

Table 1. Number of cooperatives in the West Kazakhstan region 
Area Active cooperatives Members of cooperatives 

Akzhayik 21 740 

Bokeyorda 7 36 

Burlinsky  2 66 

Zhangala 9 253 

Zhanibek 10 30 

Zelenov 4 129 

Kaztalovka 14 68 

Karatobe 6 278 

Syrym 19 326 

Taskala 9 206 

Terekti 10 163 

Chingirlau 10 410 

Uralsk 1 3 

Total 122 2708 

 

Agriculture is the most important branch of the region, including a well-developed livestock 

sector, therefore the agricultural cooperatives created are united in this direction. In  region, 104 APC 

were created by breed conversion, 17 APC for fattening cattle, 1 APC for milk processing. 

Agricultural cooperatives of West Kazakhstan region are provided with the necessary 

resources, the availability of land is 14967 hectares, the presence of 18313 cattle, 380 sheep. 

Researches show that in agriculture of the West Kazakhstan region the number of the created 

and functioning agricultural cooperatives is insignificant, their further development depends on the 

solution of a complex of the available problems. First of all, is necessary the work on formation of an 
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initiative of creation of agricultural cooperatives "from below", i.e from agricultural producers on a 

voluntary basis, with passing of a preparatory stage. 

The economic effectiveness of cooperation is the result of organizational and planned 

measures to improve the technical level of production. The effectiveness of these measures is 

manifested, firstly, in the reduction of the cost of production due to the growth of labor productivity 

and, secondly, the reduction of conditionally constant expenses per unit of output. Both these areas of 

increasing production efficiency operate simultaneously. 

The activities of cooperative enterprise, as an economic entity of the market, should be, first of 

all, cost-effective. Hence, the function of the agricultural cooperative for the implementation of 

entrepreneurial activity characterizes economic efficiency as an important criterion for the overall 

economic effectiveness of cooperation. 

The cooperative as a public organization is able to solve the social problems of rural residents. 

It performs such important social functions as: 

 ensures the elimination of social exclusion of its participants (unification of people, not 

capital); 

 activates the principle of "one for all and all for one" (joint responsibility, assistance to 

each other through mutual benefit); 

 promotes self-expression of the individual through the formation of an active life 

position, value orientations; 

 ensures the exposure community through the principles of open membership, political, 

religious, racial neutrality; 

 provides social protection, better living and working conditions,  new job formation 

through the increase of hired personnel. 

The importance of cooperatives in solving social problems requires an assessment of social 

efficiency. 

Another important integral indicator characterizing the role and place of agricultural 

cooperatives in the region is the indicator of economic efficiency. This indicator allows us to assess 

the level of the maximum possible supply of people's food with food produced at the optimal unit 

costs of production, as well as determine the ecological safety of agricultural food products, the 

preservation of soil fertility and the reproduction of the environment [4]. 

The current state of the development of the cooperative movement in the agricultural sector of 

the country and its regions requires identifying potential opportunities for the development of 

agricultural cooperatives as one of the most important bases for solving the country's food security 

problem, increasing the export resources of the agrarian sector, developing rural infrastructure, and 

improving the welfare of rural residents. 

The conducted research shows that the problems of formation and development of 

cooperatives in the West Kazakhstan region and  in other regions of the republic. Therefore, in 

determining the directions for improving the organizational and economic mechanism for the 

formation and development of cooperative structures in the agricultural sector of the region, we have 

identified not only the main problems and prospects for the development of cooperation, the 

mechanism of state regulation and other factors that affect the further development of cooperation, but 

also the experience of development cooperative movement in agriculture of other countries. 

The main organizational aspects are: the formation of an organizational system of multi-

level rural cooperation in the region; the organization and conduct of audits of cooperatives by audit 

associations with subsidizing the costs of these services; association of agricultural producers in 

agricultural cooperatives; creation of to information and consulting service at the regional and 

district levels. 

The main economic instruments for improving the mechanism for the development of 

cooperation in agriculture are as follows: the development of state and regional programs for the 

development of agricultural cooperation; distribution of a special tax regime for cooperatives without 

restrictions; improvement of lending to agricultural cooperatives; implementation of the principle of 

"one participant - one vote"; subsidizing the interest rate on loans, providing newly created and 

operating cooperatives. 
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In the republic, it is necessary to develop and to adopt a program for the development of 

agricultural cooperation in the Republic of Kazakhstan. The program should be aimed at the 

comprehensive development of legal, economic and organizational conditions for the effective 

functioning of agricultural cooperatives, ensuring the sustainable development of the cooperative 

sector, increasing its role in stabilizing the agroindustrial complex, protecting the economic interests 

of agricultural producers [5]. 

In addition to the republican program, each region should develop Regional programs for the 

development of agricultural cooperation, which take into account the specific characteristics of the 

region. Regional programs should include explanatory work on financial, organizational, production 

issues; to contain propaganda, consulting, information components that will render practical assistance 

to the created cooperatives. 

Among such measures, the following may be allocated: the organization of wholesale and 

especially small wholesale markets and sites; ensuring the real equality of cooperatives in the use of 

existing forms of state support; ensuring the priority participation of cooperatives as socially-oriented 

units in the performance of the state order, especially local in the nature of production and 

consumption, while ensuring the proper combination of quality and price; organization of a balanced 

interaction between cooperatives and enterprises of other organizational and legal forms, both in terms 

of technological division of labor, and in ensuring equal competition for the sale of products 

(services); organization of training of personnel in the cooperative profile and assistance in training 

and retraining of personnel in special areas. 

The share of peasant and farm economy in cooperatives in the Republic of Kazakhstan, 

according to official statistics, does not exceed 1.5%. Studies show that the main barriers hindering the 

process of cooperation include: the impossibility of distributing profits in agricultural co-operatives, 

created in the form of non-profit organizations; lack of measures of state support in the form of a 

special tax regime and preferential lending for rural consumers' cooperatives of water users and 

agricultural partnerships [5]. 

As it was noted earlier, the main producers of agricultural products in the republic are private 

households. So, according to official statistics, in 2013 the share of households accounted for about 

52.7% of the gross output of agriculture: in livestock -78%, in crop production - 27%. 

In private part-time farms, there are significant amounts of shadow turnover of cash and 

informal employment, which is due to imperfections in tax legislation, small-scale production, 

undeveloped trade and logistics infrastructure, which causes an increase in the number of small 

players on the market and an unjustified increase in the cost of production. 

The analysis shows that domestic practice meets with serious problems of the cooperative 

movement in the countryside, cooperative forms of the economy are constantly encountering legal, 

organizational and other obstacles in their formation and development. This raises the need for 

deepening scientific research on the analysis of the accumulated experience and on this basis the 

development of practical directions for the prospective development of various types of agricultural 

cooperatives, the justification of organizational and economic, legal aspects, the improvement of the 

legislative framework and the mechanism of the cooperative system in the agriculture of the republic. 

The development of effective mechanism for agricultural cooperation will facilitate the 

provision of stable channels for the sale of manufactured goods and logistics at the most reasonable 

prices of rural commodity producers, will enable agricultural enterprises to become part of a large-

scale competitive business. 

The system of rural cooperation in the country should be a multi-level cooperative system, 

with a clear delimitation of functions between individual elements and levels of management, 

accounting support, financial support of each link, training of personnel, interaction with public 

authorities, internal and external control, licensing. 

 

Conclusions 

 

Research shows that the development of agricultural cooperation is also one of the main ways 

to solve (overcome) the problem of "small- marketability ", as a consequence of the protracted 
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transition of the industry from extensive to intensive reproduction and one of the reasons for the 

existence of shadow sector in agriculture. 

In the Republic of Kazakhstan, according to the Development Strategy until 2050, the agrarian 

sector is entrusted with large tasks related to increasing production volumes through the introduction 

of intensive technologies, which would not be fully re-equipped without the development of rural 

cooperation. 

The problem also lies in the opaque activity of cooperatives, mutual distrust among members 

of the cooperative, excessive regulation of internal procedures, the inability to participate in 

production cooperatives of legal entities. 

In agriculture, cooperation, as a special form of socio-economic activity, is the important 

component of economic transformation. It contributes to the establishment of market equilibrium and 

determines not only the form of economic management, but also the method of economic protection of 

agricultural producers. Cooperation, as the world experience certificated, should ensure coordination 

of activities of different spheres of the agro industrial complex in a single economic system, to 

regulate industrial connection and financial relations, to increase priorities of agricultural producers 

and to distribute profits to the industry. 
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Abstract: The actual state and prospects of innovative activity in food, in particular meat, industry are 

considered. The innovative potential of the food industry in Ukraine is shown to grow more dynamically than 

that of other sectors of domestic industrial production and an urgent need to implement innovative measures 

aimed at modernizing technologies and equipment of food production is proven. It is substantiated that 

financially and technically reasonable innovative activity can and should sufficiently improve the current 

economic state of the meat industry in Ukraine. Meat industry is the most attractive in terms of return on 

investment and profitability of innovations among the sub-branches of food industry. The actual directions of 

innovative activity in the meat industry, as well as the probable ways of development of innovations in the short 

term, are described. 
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A necessary prerequisite for the achievement of proper competitiveness of domestic products in 

both Ukrainian and international markets, as well as an important factor in the sustainable development 

of the national economy, is the innovative nature of industrial development. Now the innovative 

potential of the food industry in Ukraine is growing more dynamically than that of other sectors of 

domestic industrial production. Unlike high-tech products, for which the Ukrainian market is mostly 

operated by foreign producers, most part of food products, both by volume and nomenclature, is made 

from domestic raw materials at the industrial capacities within Ukraine. The overwhelming development 

of agro-industrial production, including that of foods, can hardly be considered a positive 

macroeconomic trend, but it stimulates practical interest of investors to participate in innovative projects, 
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their  payback period being quite reasonable. So, the conjuncture is quite positive in the sense of 

intensification of innovation activity in the food and processing industry 1. 

There are numerous legal acts regulating the legal and normative basis for the implementation 

of innovations in Ukraine, the main directions of the said activity, the rights and responsibilities of the 

appropriate stakeholders etc. The Law of Ukraine "On Investment Activity" [2] defines it as an 

activity aimed at the use and commercialization of scientific research and development and, as such, 

leading to the launch of new competitive goods and services on the market. In particular, the 

innovations are newely created (applied) and (or) advanced competitive technologies, products or 

services, and the innovative product is defined as the result of research and (or) development, the said 

result meeting the requirements established by norms in force [2]. 
The tasks defined in the medium-term plan of priority actions of the Government until 2020 

and approved by the Decree of Cabinet of Ministers of Ukraine No. 275-r of April 3, 2017 [3], also 

focus on the fact that today Ukraine's economy mostly supplies raw materials, its produce being 

traditional industrial and agrarian goods of low added value. It is deplorably but it has to be stated that 

the technological gap between Ukraine and the developed countries has been deepening constatntly, 

and one of the main problems of Ukraine's development is an inefficient state policy in the sphere of 

innovations in the production sector of the economy, this causing lack of incentives for the 

development of start-ups and innovative business, the lack of models for state support for the 

development of innovations and the outflow of highly qualified personnel in all spheres of economic 

activity. The consequences of this also are: limited access to financing in the early stages of innovation 

development, the low level of interconnection between business, universities and academic 

institutions, the low level of technology transfer, discripance between the educational content and 

contemporary market needs. In addition, the state system of legal protection of intellectual property is 

not able to ensure the development of intellectual property as the basis of the innovative economy of 

Ukraine. The science intensity of Ukraine's gross domestic product did not exceed 0.3% in 2016, while 

in the EU and China this parameter was about 2%. In general, this situation is characterized by the 

indicators adduced in Table 1. 

Table 1 

Principal parameters of innovative development in Ukraine 
Parameters 2011 2012 2013 2014 2015 2016 

Science intensity of domestic product, % 0.74 0.75 0.70 0.65 0.61 0.3 

Global innovation index, place 60 63 71 63 64 56 

Source: State Statistic Service of Ukraine, World Bank, ITU, GII 

 
Among other priority areas of investment activity defined by the Law of Ukraine "On Priority 

Areas of Investment Activity in Ukraine" [4], for the period of 2011-2021, the technological renewal and 

development of the agro-industrial complex are also mentioned. This approach reflects the worldwide 

trend to focus scientists' efforts towards addressing important food safety issues and improving the 

quality of food, as well as health care, public welfare and securing consumers` needs [5]. 

The latest advances in biotechnology, nanotechnology and technology of storage of food raw 

materials and food products can be widely applied in the food industry. At the same time, it is 

necessary to reach compliance with regulatory requirements and to establish effective contacts with all 

involved parties posessing the necessary and relevant information. All the said factors in their totality, 

determine a completely outlined paradigm for new challenges in the development of the food industry 

[6]. Research and transfer of technologies in the agro-food sector are in the process of gradual 

transition to innovative systems aimed at enhancing the dynamism in the relations between market 

operators and state institutions working in the field of production and development of technologies 

that fully meet the requirements of producers, consumers, retailers, suppliers, generators of new 

knowledge, creators of innovations, etc. in order to ensure the development of this sector and to 

oppose global challenges these providing proper approaches to solving problems of education, 

poverty, social instability, unemployment, insufficient productivity, competitiveness and stability, lack 

of long-term investments, accessibility and introduction of modern information technologies [7]. 
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In the food industry, as well as in other sectors of industrial production, attracting new 

knowledge, technologies and taking into account new market conditions become key elements of 

development, however in the case of the food industry, general trends are rarely enough the factors of 

its global innovation renewal due to the local nature of innovations in the food industry and lack of 

proper consideration of its characteristic traits. Proper understanding the importance of the food 

industry for the world market and ensuring the welfare of the consumers requires the most thorough 

analysis of the problem to be made in order to identify the factors, strategies and initiatives that 

determine the innovative development of the industry [8, 9]. 

Concerning the food industry enterprises, it should be noted that about 50% of food and 

processing enterprises are of advanced technical level, while other enterprises require innovative 

modernization. In 2016 only 154 innovative products and technologies were introduced at 900 

enterprises surveyed. The total amount of expenditures for innovation activity amounted to 2.2 billion 

UAH or 9% of the total costs spent for the entire industry of Ukraine. 

The intensity of innovative activity in the food industry directly depends on the financial 

condition of enterprises, since more than 70 percent of enterprises implement innovations at their own 

expense. This reduces the burden on the country's budget but very often the amounts of these funds are 

not sufficient to meet the requirements of scientific and technological progress. The amount of 

expenditures for innovation by sources of financing is shown in Table. 2 

 

Table 2 
Sources of financing innovative activity in the food industry, thousand UAH 

Years Total expenses 
Due to funds 

own state budget foreign investors loans other 

2012 1566274.9 1411651.3 52.7 0 154198.8 372.1 

2013 1700695.3 1477280.1 5.8 137643.6 85765.8 0 

2014 2173609.8 1768501.9 0.4 380.0 403218.3 1509.2 

2015 1540271.7 1476576.5 5.3 1638.0 61771.9 280.0 

2016 2186483.3 1771446.3 - 6525.0 374967.2 33544.8 

Source: developed according to the data of State Statistic Service of Ukraine 

 

Unfortunately, the official statistics lacks the data on the value of sales of innovative products 

by food industry enterprises in 2016 and 2017. Therefore, it is impossible to evaluate the effectiveness 

of innovation in the food industry. It should be noted that the share of enterprises engaged in 

innovation activity and implementing innovations for the period of 20152016 did not almost changed 

(Table 3) 
Table 3 

Implementation of innovations by industrial enterprises, % 

Year 

Share of 

enterprises 

engaged in 

innovative 

activity 

Share of 

enterprises 

implementing 

innovations 

Including 
Share of 

enterprises 

implementing 

innovative 

processes 

Share of enterprises 

implementing low-

waste, energy 

efficient 

technologies 

Share of 

enterprises 

implementing 

innovative 

products 

Share of 

enterprises 

implementing 

products new for 

the market 
2012 17.4 19.8 47.1 41.4 50.3 5.2 
2013 16.8 18.7 43.3 35.8 53.9 7.8 
2014 16.8 13.3 34.3 10.6 50.6 9.1 
2015 18.1 16.8 48.5 13.9 56.4 10.9 
2016 18.9 17.1 71.4 26.6 74.7 20.8 

Source: developed according to the data of State Statistic Service of Ukraine 

 

The activity of intellectual property applicants for innovative products in the food industry is 

much lower than in other sectors of the economy, but somewhat higher than in agriculture (Table 4). 
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Table 4 

Objects of intellectual property in agriculture and food industry registered by domestic 

applicants - legal bodies 
Objects of intellectual property 2015 2016 

1. Applications for inventions:   

 in agriculture, forestry and aquaculture, units /  % from total amount in 

Ukraine 
1 / 0.09 1 / 0.08 

 in production of foods, beverages and tobacco goods, units /  % from 

total amount in Ukraine 
 3 / 0.25 

2. Patents for inventions   

 in agriculture, forestry and aquaculture, units /  % from total amount in 

Ukraine 
  

 in production of foods, beverages and tobacco goods, units /  % from 

total amount in Ukraine 
3 / 0.28  

3. Applications for utility models    

 in agriculture, forestry and aquaculture, units /  % from total amount in 

Ukraine 
15 / 0.28 8 / 0.13 

 in production of foods, beverages and tobacco goods, units /  % from 

total amount in Ukraine 
22 / 0.42 18 / 0.28 

4. Patents for utility models    

 in agriculture, forestry and aquaculture, units /  % from total amount in 

Ukraine 
11 / 0.21 16 / 0.27 

 in production of foods, beverages and tobacco goods, units /  % from 

total amount in Ukraine 
29 / 0.55 14 / 0.23 

Source: developed according to the data of State Statistic Service of Ukraine 

 

It should be noted that in 2015 food industry enterprises lost their positions in the 

implementation of innovative products on the domestic as well as on international markets (Table 5). 

 

Table 5 

Sales of innovatively active industrial food enterprises in the period of 2012 – 2015 
Parameter 2012  2013  2014  2015  

The volume of sold innovative products in the food industry, billion UAH 4.6 7.3 6.3 4.9 

The distribution of volumes of innovative products sold 

by the level of novelty, billion UAH / percent of the 

volume of innovative products sold 

the product was new to 

the market 

1.6/ 

33.9 
1.7/ 

23.5 
0.8 / 

13.0 
0.9/ 

18.0 

the products were new 

only for the enterprise 

30.5/ 

66.1 
5.6/ 

76.5 
5.5 / 

87.0 
4.0 / 

82.0 

The volume of innovative products sold outside Ukraine, billion UAH 0.4 1.2 0.6 0.7 

Share of sold innovative products in the total volume of industrial products sold, % 2.5 3.5 8.8 1.3 

The share of sold innovative products outside Ukraine in the total volume of 

innovative products sold, % 
8.5 15.9 26.6 15.0 

Developed according to [10] 

 

 The coefficient of the anticipation of growth in the volume of sales of the food industry 

over the growth of expenditures during the period under review ranged from 0.7 to 1.5, that is, the trend 

was not constant (Table 6), showing the low efficiency of using funds to finance innovative activities 

and indicating the lack of effective mechanism of management of innovative development at food 

industry enterprises, the said mechanism would be able to provide a positive result in the long term. At 

the same time, in 2015 its value increased and reached above 1, which indicates a positive trend.  

In 2015, according to the assessment of innovative activity of the principal industrial sectors 

using 10 indicators 11, for the category of economic activity "Production of food products, beverages 

and tobacco products", the group of enterprises that implemented innovation processes consisted of 80 
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units (indicator 1), 23 enterprises introduced low-waste, resource-saving technologies (indicator 2), 93 

enterprises introduced innovative products (indicator 3), expenditures for internal research (indicator 

4) amounted to 82.821 million UAH, expenditures for external research (indicator 5) – 3.5 million 

UAH, expenditures for new machines, equipment and software (indicator 6) – 1328.441 million UAH, 

expenditures for other external knowledge (indicator 7) – 1.172 million UAH, other expenditures 

(indicator 8) – 124.339 million UAH, the volume of innovative products sold in the domestic market 

(indicator 9) reached 4142.935 million UAH, in the international market (indicator 10) – 731.599 

million UAH. According to the results of cluster analysis of innovative activity of the principal 

industrial sectors performed in [11], the food industry is characterized by the “high” level of 

innovative activity. 

Table 6 
Anticipating growth in the volume of sold products over the growth of expenditures of food 

industry enterprises 

Parameter 2012 2013 2014 2015 

Volume of the products of food industry sold, million UAH 4614295.9 7275705.7 6293927.3 4874534.3 

Rate of growth of the volumes of products sold,% - 157.7 86.5 77.4 

Total expenditures, million UAH 1566274.9 1700695.3 2173609.8 1540271.7 

Rate of growth of total expenditures, % - 108.6 127.8 70.9 

Coefficient of the anticipation of growth in the volume of sales 

of the food industry over the growth of expenditures 
- 1.5 0.7 1.1 

Developed according to [10] 
 

 Meat industry has traditionally been one of the most developed areas of the food and 

processing industry in Ukraine. Taking into account the traditional diet of the Ukrainians together with 

the existing structure of the domestic agro-industrial complex in the economic, geographical and 

historical context, the production of meat and meat products has been and remains one of the priority 

directions of ensuring food security of Ukraine. It is impossible not to note the difficulties which the 

economic activity of meat processing enterprises encounters nowdays. Among these difficulties are 

the insufficiency of high-quality raw materials, the lack of a balanced logistics system, the permanent 

increase in energy prices, increased competition from imported products, the lack of effective strategic 

management of enterprises. The lack of effective means to solve problems in the functioning and 

development of the meat industry leads to a reduction in the volume of production with a significant 

increase in its cost [12, 13]. 

 The financially and technically supported innovative activity can and should improve the 

current economic state of the meat industry in Ukraine. Studies show [14] that the meat industry, along 

with butter and fat production, is the most attractive in terms of return on investment and profitability 

of innovation. Innovative activity in the meat industry is not only economically expedient, but 

critically necessary, and it is important to promote the fullest involvement of domestic producers in 

this activity. Unfortunately, the vast majority of equipment for slaughter, primary processing of 

livestock, and for the production of meat products is of foreign origin and imported to Ukraine, so the 

small enterprises are mainly equipped with restored meat processing equipment from EU. In this 

respect, it is impossible to consider as positive the actual trend of the predominant development of 

large engineering companies specializing in integrated services including supplies of foreign 

technologies and specialized technological equipment, mainly represented by the reconditioned 

machines [15]. However, the Ukrainian machine-building enterprises can manufacture equipment for 

the primary processing of animals/poultry together with some machines for meat processing and 

production of meat products. However, it should be recognized that the domestic equipment is much 

inferior to the best foreign samples in sense of its weight, reliability, longevity, the technical level of 

control systems, etc. Analysis of the needs of meat industry enterprises in specialized technological 

equipment and the capabilities of domestic machine-building enterprises make it possible to say that 
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the prospect of domestic machine-building for meat production consists in determining specific 

segments of equipment of medium technical complexity (for example, meat mincers), which should be 

enhanced to secure own niche in the domestic machine-building market and to acquire excess to the 

markets of other countries. Rotating bowl cutters, flow cutters, vacuum sausage fillers, automatic brine 

injectors and other technically complicated machines are yet expedient to be imported until the 

domestic machine-building enterprises reach a competitive level of quality and technical perfection of 

the said machines [12]. 

The field to implement innovations in the meat industry is extremely wide. Here are some 

possible directions for innovative renovation of enterprises and facilities fulfilling slaughtering, 

primary processing of animals and the production of meat products:

 introduction of modern technologies for slaughtering farm animals and appropriate technical 

equipment, based on the current concept of humane treatment of them;

 equipping of industrial poultry enterprises with automatic high-performance lines for complex 

processing of poultry – from the slaughtering to dividing carcasses into retail cuts;

 use of robotics for slaughter and primary processing of animals in order to replace workers in 

heavy and dangerous technological operations;

use of barrier packaging materials, as well as modified gas atmospheres, introduction of 

"smart packaging";

introduction of environmentally friendly (biodegradable, edible, etc.) packages to reduce the 

burden on the environment;

a radical change in the concept of the use of vegetable raw materials in meat and meat 

containing products – from just reduction in the cost of production through the addition of cheap 

ingredients to the purposeful enrichment of products with plant fibers, valuable essential oils, etc. in 

order to provide products of functional and therapeutic properties, technical and technological 

provision of an appropriate replacement of traditional spices with new aromatic materials;

meat processing with the use of effective biotechnological methods, including injection of 

whole-muscle products with protein-fat products of animal origin (meat-in-meat technology), limiting 

the caloric content of sausages by replacing fat with analogues based on animal and plant jellies, using 

a variety of bacterial preparations to achieve the desired tenderness of meat products and to intensify 

their production;

introduction of technologies for the production of “convenient foods” of full or high culinary 

readiness;

improving the quality and safety of minced meat products by softly separating meat and bone 

raw materials from slaughter animals and poultry rather than mechanically deboning them, which 

causes unduly significant content of bone inclusions in the meats processed;

technical and technological support of processing of organic animal raw materials into organic 

products to be in great demand among domestic and foreign consumers;

ensuring the production of meat products of baby, infant and geriatric assortment, including 

the design of appropriate formulations and the improvement of technological processes of fine 

grinding, emulsification, heat treatment etc. 

All the above-mentioned areas of innovation development seek actively, or have already found, 

their embodiment in the domestic practice of meat production. However, while solving today's 

problems, prospects should not also be forgotten. The full-scale European integration of Ukraine and 

the ever-increasing involvement of our country in the global food market require a proper reorientation 

of the efforts of the domestic scientific and technical potential addressing important but local issues of 

the development of agro-industrial production to the comprehensive solution of economic, technical 

and technological problems. It is necessary to be if not ahead, then at least in the wake of modern lines 

of scientific research in the field of food science. For example, the European Union financed 

fundamental research on the use of insects as food raw materials, which is now a huge unused protein 

source of worldwide importance [16, 17]. Local specialists in the food industry should overcome an 

understandable skepticism about this area of research in order to join it and scientifically prove the 

technologies for producing products from such raw materials, methods for monitoring safety 
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indicators and the quality of products manufactured etc. This also applies to numerous unconventional 

animal raw materials – for  example, meats of various hydrobionts, amphibians and cheropterians. 

Soon the development of experimental and industrial biotechnologies of synthetic meat with the 

involvement of the cultivation of appropriate tissues in vitro and 3D printing methods, is rather to be 

expected [18, 19]. The feasibility of processing a variety of animal raw materials, the use of which for 

the production of protein animal feed is impossible for veterinary safety reasons, into energy materials 

and fuel should also be carefully considered, such technologies having already been developed [20]. 

They are very promising from the point of view of rational use of biomaterials and reduction of the 

burden on the environment, however, the economic feasibility of introducing these technologies 

should be duly justified and calculated. 

Thus, the conjuncture is quite positive in the sense of intensification of innovative activity in 

food, in particular meat, industry. Now the innovative potential of the food industry in Ukraine is 

growing more dynamically than in other sectors of domestic industrial production. Innovative 

measures are now an urgent necessity, since only 50 percent of food and processing enterprises are 

technically and technologically correspond to the current world level. 

Meat industry has traditionally been one of the most developed areas of the food industry in 

Ukraine. Properly financially proveded and technically buttressed innovative activities can and should 

significantly improve the current economic state of the meat industry in Ukraine. Meat industry is the 

most attractive among other sectors of food production in terms of return on investment and 

profitability of innovations. The field to implement innovations in the food industry is extremely 

broad. Here are some directions of innovative renewal of meat industry enterprises: use of robotics for 

slaughter and primary processing of animals; use of barrier and environmentally friendly packaging 

materials, as well as modified gas atmospheres, introduction of "smart packages"; technology of 

production of "convenient foods". However, solving today's problems, we should not forget about the 

prospects and be ready, in the economic and technical sense, to implement innovations, which food 

scientists and technologists are working on today. 
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Abstract. Thermodynamic and computerized equilibrium modeling studies demonstrate up to 75% 

reduction in the amount of lead complexed when used pectate. This finding is in good agreement with the clinical 

results on the content of lead in blood of children in the Bac Ziang city of Vietnam. The calculation of the 

diagram of repartition of lead containing species and the conditional constant of stability show that the complex 

of Pb2+ with pectin is more stable within the range of pH 5-7. The developed approach could be successfully 

used for estimation of the binding other toxic heavy metals with pectins for their eliminating from animal and 

human organisms. 
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Introduction 

 

There are many published investigations suggesting pectic substances as efficient antidotes for 

heavy metal poisoning because of the insolubility of the compounds formed with a series of metals [1, 

2, 3]. Thus, the toxic metal ions are complexed by pectins intensified their elimination from human 

organisms. Pectins are very stable under acidic conditions in a pH range from 2 - 4.5. [1]. At higher 

pH values, between 4.5 and 10, pectin chains are split by β-elimination. However, pectic acid and 

pectates are stable in this pH range because they lack any methyl ester groups. Still higher pHs lead to 

the saponification of pectin. It was proved that binding of Pb2+ to carboxyl groups does not depend on 

the esterification degree (ED) of pectin within ≤ 50%, in contrast to other bivalent cations and at a 

higher ED the values log βPbPECT slightly decrease [4]. A still relatively high value of the stability 

constant of lead pectinates was found even at a high ED of pectin. 

Ions Pb2+ are very firmly bound to carboxyl groups of pectin, what is evidenced by precipitation 

of a highly esterified pectin with Pb2+ ions Evidently, the removal of lead could be enhanced by 
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mailto:oxana_spinu@yahoo.com
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increasing the ratio of sodium pectate to lead. If the ratio of sodium pectate was 1:1, some 10-fold greater 

amount of lead was found to be bound in the lumen of the intestinal segments as compared to controls; 

when the ratio was 3:1, the difference was almost 20-fold [4]. Complexation is also influenced by pH, 

ionic strength and the concentration and affinity of the other cations present [5]. The importance of pH 

on the binding of a series of heavy metals to pectin was proven by author [5] in vitro investigations. The 

highest complex formation constants are in range of pH 4-6, except for iron which occurs at around pH 

7. In the case of Pb2+, pectin considerably increases elimination in both animals and humans. The 

obtained results in [6, 7] showed significant decreases in blood Pb levels from 760 to 530 ng Pb per mL. 

Even with high ED, Pb ions form relatively stable complexes [8].  

The aim of this paper is to study the complex formation of lead ions with pectins by 

computerized calculations of the conditional constant and reparation of formed complexes as a 

function of chemical composition of mixture and acidity of medium in order to determine the maximal 

stability of complex Pb2+ - pectin and the degree of removal of lead by complexation. The obtained 

results are compared with the data of clinical trial for the content of lead in blood of children in the 

Bac Ziang city in Vietnam, treated with pectins, obtained by Ukrainian coauthors of this paper. 

 

Theoretical part 

 

The protonation constants for pectins (L ≡ pectin, a monomer unit of the polymer chain), the 

hydrolysis constants of the lead ions, and the complex formation constants for the Me2+ - L species are 

generally given according to the equilibria of the following equations respectively (the charges for 

simplicity are omitted): 

 

L + iH = HiL,                                        βi                                                                                                                                          (1) 

 

pM + qH2O = Mp(OH)q + qH,            βpq                                                                                        (2) 

 

iM + L + jH = MiLHj                          βij                                                                                         (3) 

 

The mass balance (MB) in these systems is described by the system of equations: 
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where 0
MC and 0

LC  are the initial (analytical) concentrations of the metal ion and ligand respectively.  

Solving the system of two MB equations (4)-(5), by using the corresponding equilibrium 

constants βi, βpq and βij , the equilibrium concentrations of all the species can be calculated by the 

typical methods [9, 10]. With these calculated data, one can plot the diagram of distribution of the 

Pb2+-containing species versus pH ( )(pHffij  ) at different initial compositions ( 0
MC and 0

LC ) of the 

system. For this step, the molar fraction of each species is computed by the following equations: 
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The percent of bonded (sequestered) Pb2+ is calculated as a sum of equilibrium concentrations of all 

the lead-containing species:  
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% of bonded Pb2+ = 100% ∙
 1 0

][
i j

ji LHPb   / CM
0                                                                           (6) 

 

 In order to establish how the secondary (competitive) reactions (1) and (2) affect the stability 

of the complex of composition PbL, especially in function of pH, the conditional stability constant of 

the complex 
cond
PbL  has been computed using the formula: 

LPb

PbL
PbL

cond
PbL




                                                                                                                            (7) 

 

Here where αPb, αL, and αPbL are concentration coefficients that depend on the nature of the 

species and on the experimental conditions. According to the IUPAC, they must be called parasitic 

reaction constants [11]. These coefficients are calculated for the system (1)-(3) in the absence of 

polynuclear complexes (i=1) by the expressions: 
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1. Results and Discussions 

 

 Values of the stability constant βPbL of lead pectinate and the constant of protonation of pectin 

βHL  are taken from [12]. Fig. 1 shows the conditional constant of stability of the complex Pb2+ - pectin 

as a function of pH. Conditional stability constants of type (7) allow, from a theoretical standpoint, to 

treat complex formation equilibria (3) as if it were alone, to which other equilibria of any nature as (1) 

and (2) are superimposed. Using conditional constants permits simply and quickly to quantitatively 

forecast the course of complexes formation reactions that would occur in the experimental conditions. 

The complex Pb2+ - pectin is most stable within the region of pH 5-7. The complex is less stable for 

pH < 5 due to the concurrent reaction PbL + H+ = HL + Pb2+, while for pH > 7 the more stable 

hydroxocomplexes are formed.  

 
Figure 1. Conditional constant of stability of the complex Pb2+ - pectin versus pH. 

 

From Fig. 2 one can observe that lead ions are bond to pectate even at relatively low pH of 

solution (pH ≈ 3). In addition, the diagram shows that the complex of Pb2+ with pectin is the most 

stable within the range of pH 5-7. At pH < 5 this complex is less stable because of concurrent reaction 
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of ligand protonation (Eq.(1)), while at pH > 7 the stability of the complex decreases due to formation 

of stable hydroxocomplexes (see Eq. (2)) according to the following reaction schemes: 

 

PbL + H2O = PbOH+ + H+ 

3PbL+ + 4H2O = Pb3(OH)4
2+ + 3L- + 4H+ 

 

 
Figure 2. Diagram of repartition of the lead-containing species as a function of pH, 

C0
Pb2+ = 1 ∙ 10-4 mol/L, C0

L = 1 ∙ 10-5 mol/L. 

 

Our calculations of the degree of elimination of lead by pectin, % versus pH (Fig. 3) 

demonstrate up to 75% reduction in the amount of lead complexed when used pectate. This finding is 

in good agreement, for the same level of lead ion concentration, with the clinical results concerning 

the content of lead in blood of children in the Bac Ziang city of Vietnam (Table 1). Therefore, our 

developed approach could be successfully used as a reliable tool for assessment of the binding lead 

and other toxic heavy metal ions with pectins for their eliminating from animal and human organisms. 

 

 
Figure 3. Degree of elimination of lead by pectin, % versus pH,  

C0
Pb2+ = 1 ∙ 10-4 mol/L, C0

L = 1 ∙ 10-5 mol/L. 
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Table 1. Test results for the content of lead in blood of children in the Bac Ziang city of Vietnam 
No Name Gender Age Pb2+ content in 

blood before taking 

pectin, ug/100 mL 

(May 2017) 

Pb2+ content in blood 

after 3 months of 

taking pectin with 

breaks, 

ug/100 mL 

(October 2017) 

% of 

reduction 

of Pb2+ 

content in 

blood 

1 Patient 1 Male 6 13.43 4.84 63.96 

2 Patient 2 Male 3 11.88 4.51 62.04 

3 Patient 3 Female 6 13.52 3.48 74.26 

4 Patient 4 Male 5 10.44 3.48 68.58 

5 Patient 5 Female 8 11.81 4.25 64.01 

6 Patient 6 Female 9 13.97 5.21 62.71 

7 Patient 7 Female 6 16.47 6.28 61.87 

8 Patient 8 Female 9 15.02 3.89 74.10 

9 Patient 9 Female 8 16.51 5.65 65.78 

10 Patient 10 Female 5 11.91 3.29 72.38 

11 Patient 11 Male 2 12.79 3.58 72.01 

12 Patient 12 Male 2 17.05 5.51 67.68 

13 Patient 13 Male 6 12.6 4.06 67.78 

14 Patient 14 Female 2 13.23 3.60 72.79 

15 Patient 15 Female 4 12.40 3.51 71.69 

16 Patient 16 Male 2 12.58 3.69 70.75 

*(1 g/L = 1000 ug/mL). 

 

Conclusions 

 

 Pectin is a suitable binding agent for lead as an antidote against poisoning of living organisms. 

 The most suitable pH conditions for sequestration of lead ions have been identified using the 

computerized calculations of the conditional constant of complex formation and the diagram of 

distribution of lead-containing species versus pH. It has been established that the complex of Pb2+ 

with pectin is more stable within the range of pH 5-7. 

 The ability of pectin to sequester lead have been defined using different modeling techniques and 

the experimental stability parameters of the complex species formed in the investigated systems. 

Modeling study demonstrate up to 75% reduction in the amount of lead complexed when used 

pectate. This finding is in good agreement with the clinical results concerning the content of lead 

in blood of children in the Bac Ziang city of Vietnam. 

 The developed approach could be successfully used as a reliable tool for assessment of the 

binding other toxic heavy metal ions with pectins for their eliminating from animal and human 

organisms. 

 The practical utilization of pectin in protection of people working with lead and its salts as well as 

children is the consumption of a diet rich in pectin. In the acute cases a direct use of sodium 

pectate would need. 
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Abstract: This paper reflects the development results of the irrigation processes automating  platform 

for the plantations, which can be very user-friendly to optimize these processes and minimize irrigation costs 

and therefore serves as a means to become more competitive on the market. It have been carried out  the 

automation of plantation's irrigation process: three irrigation scheduling and control modalities have been 

proposed and software testing has been carried out to ensure the high reliability of the information and 

command system and its efficiency with a series of applications for the irrigation monitoring system, which 

allows the final user to make the necessary totals and decisions.   
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Introduction 

 

The Strategy for the Development of Agriculture in Rep. of Moldova provides for the 

achievement of the nominated goal and the analysis of the agro-food sector, 2 priorities and a series of 

measures.  The first priority provides increasing of the agriculture-food sector competitively form 

Republic of Moldova (RM), by restructuration and modernization. 

The second priority provides ensuring the sustainable management of natural resources. 

Although the Republic of Moldova has fertile soils and a favorable climate for agricultural production, 

it faces the many environmental challenges. 

Therefore, a priority for the Republic of Moldova is adapting to climate change at national 

level and capacity building. Such an approach should include improving farmers' access to new 

varieties, technologies and information through farmer training; Improving the diffusion of weather 

forecasts for manufacturers, especially for extreme events; investigate crop reform options to reduce 

administrative costs and improve accessibility and encourage private sector involvement in climate 

change adaptation efforts. Improvement of institutional capacities should focus on the identification of 

drought-resistant varieties and temperatures, more tolerant animal breeds in the current international 

market for adoption in the Republic of Moldova, as well as the training of agricultural producers in 

more efficient use of water using advanced irrigation systems and to make use of new weather forecast 

information. The strategy proposes three measures in this respect: 

- investments in irrigation services are also of great importance, along with better access to 

irrigation infrastructure and modern equipment. 

- supporting production technologies and organic products, in order to increase biodiversity and 

reduce soil erosion while contributing to the conservation of water resources. 

- assessments of agricultural producers in promoting and adopting relevant technologies that will 

help adapt to climate change and supporting a farm insurance fund against natural disasters would 

increase farmers' confidence and attract investment in new technologies. 

Therefore, taking into account the provisions of the strategy, the development of automation tools 

in the agro-food sector is an activity meant to facilitate these provisions. In the following 

compartments it will present the automation facilities for irrigation installations, realized within the 

UNDP project "Autonomous integrated irrigation systems based on wind turbines, small hydro and 

photovoltaic installations" supported by RoAid the development of the RM, alleviate poverty, improve 

living conditions and support the transition to democracy [1].  

 

The concept of autonomous drip and sprinkler irrigation systems integrated with wind turbine 

and photovoltaic panels 

 

At the current stage, although there are very advanced and sophisticated informational 

technologies and communications, the design of the monitoring and control system is not a trivial 

problem. The design of the automated control system for monitoring and optimization to ensure the 

irrigation processes will be carried out taking into account the following factors: acquisition of 

climatic data from plantations, application of nutrients and pesticides, herbicides, information 

processing and automatic control of the irrigation system, such as the monitoring of renewable energy 

sources. On the other hand, the design of the automated system must take into account the location of 

renewable plants and resources. In other words, the system has to be territorially distributed and it is 

reasonable to be hierarchized, considering the various issues that need to be solved. 

Taking into account the experience of the most advanced companies in this field as well as 

their own experience, a three layer hierarchical system has been proposed (fig. 1). The bottom layer is 

the most sophisticated, nonhomogeneous and dependent and specific of agricultural enterprises. At 

this level are placed the means of acquiring the climatic data on the plantation field, the means of 

controlling the valves and pumps with remote control, the means of accelerating the fertilization 

equipment, as well as the means of monitoring and control of the renewable resources. 

The second layer of the system has preponderant communication functions with minimal 

computing capabilities, decision-making, in other words, a kind of gateway between the lower level 
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and the upper level. The mission of this level is to provide communication coverage with all 

subsystems at the bottom level and to provide communications to the top level server (server). 

 

 

Figure 1. The concept of autonomous drip and sprinkler irrigation integrated with wind turbine 

and photovoltaic panels. 

 

Finally, the superior layer of the automation, monitoring and control system for irrigation 

systems is seen as a typical Internet solution, which will store all information on irrigated plantations 

as well as the state of the equipment and auxiliary subsystems. On the other hand, it must provide 

authorized access to users of this system. At the third level (server) will be first remote monitoring of 

several irrigation systems, groups of stations, including homing. If server monitoring and control node 

is connected to the Internet, then monitoring stations can be done from any point on the earth 

 

Low layer of irrigation control system 

 

The control units of the low layer are the core of irrigation stations and wind turbines or solar 

panels. The architecture of the control units is strictly dependent on the mission of the station should 

be able to solve a number of operational problems, including: 

- Ensuring communication between the turbine and the local station monitoring system; 

- Telemetry parameters of turbine control station; 

- Control and regulation of power supply station subsystems. 
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Figure 2. Functional schema and real view of integrated sensors module for irrigation system. 

 

For any control and monitoring system, including for irrigation installations, data acquisition 

plays a primary role. For these reasons, it has been decided to build an acquisition subsystem based on 

an integrated sensor network. It was decided, taking into account the relief and climatic conditions of 

Rep. Moldova, that the control must be performed by an average performance microcontroller, which 

will operate autonomously and is monitored and guided by the two more powerful controllers by radio 

communication at short distances (up to 4-5 km). It was designed and realized the functional diagram 

and real equipment of integrated sensors and valve control modules for irrigation system. The most 

important sides of this modules are the autonomous electrical power subsystem with 20W photovoltaic 

panel, accumulator, remote data acquisition and control by of radio communication. The integrated 

sensor includes a set of sensors: air humidity and temperature, soil humidity and temperature at 2 

levels; rain sensor, luminosity; photovoltaic panel and accumulator voltage (fig. 2). 

 

Medium and high level of irrigation control system 

 

It is proposed a farm plantation medium layer control module for irrigation system to 

coordinate all the processes for irrigation installation and for communication with high level (servers). 

For this case it was proposed the Raspberry controller with a higher computing performance and low 

cost and was developed the software for this controller, which include more components for the 

coordinating the communication between low level modules and the servers. 

Interaction between the turbine station controllers, integrated sensors and the monitoring 

system was proposed to be performed according to a model, for example, as shown in fig. 4, which 

implies the access of the users of the stations practically from an unlimited distance, which is 

reasonable by the use of communications and computers, including the Internet. 

The problem is simplified if the station controller connects to the network through units with a 

range greater than the previous one, sufficient to intercept the communications network. For such a 

case, high-speed and medium-to-high-speed radio communications, there is at the moment a whole 

range of possibilities and means.  
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For the communication between the medium and the upper level, we have proposed to use a 

way, called the GPRS interconnection. In GPRS operations instead, the connection is made directly to 

the internet as if the GPRS modem was an IP socket network interface. There is no data channel 

reserved for data sharing between two subscribers, instead the resources are dynamically allocated on 

demand and the data exchanged is usually packed in TCP/IP, in addition, the maximum transfer speed 

can be much faster than in GSM CSD mode. This approach has the immediate advantages of 

designing the GPRS control application Modem directly on the internet, ready to be accessed virtually 

anywhere in the world at the same productivity on GPRS, in fact, the "billing" of the GPRS connection 

is based on the amount of data exchanged (number of transferred packets) independently from the 

moment the connection is active or if these packets need to be delivered. Therefore, it is possible to 

leave the control application always logged in and ready to receive / send data on demand, while 

payment is made only for the really changed data. The disadvantage of the GPRS connection is that 

the request for control must have its own TCP/IP protocol stack embedded to decode the packets that 

arrive from GPRS and encode those to be sent over the Internet. This possibility can be seen as a way 

to get a "virtual" serial connection between the Application Software on the Internet Server computer 

and the lower level controllers with the GPRS module, regardless of all the software stacks.  

The high level layer of irrigation control system. Taking in account the specifics of 

irrigation systems, it was proposed the architecture of the high level of control and information system 

based on 2 servers with different destination. First server, named ”background” is organized on ”IOT-

technology” (Internet of Things) and have a destination for intensive communication with all local 

controllers of the irrigation installations. Its advantage is to operate with a lot of row data, without 

special formatting. But this server is accessible only for the administrator, not for the end-users. The 

second server, named public server have the destination to store the data about farm plantation, 

irrigation system and assure a friendly interface for the end-users. The developed database structure of 

the monitoring system reflects all the necessary components: plantations, plots, irrigation rules, 

composition and condition of facilities, etc. for the both servers. Conceptually, the structure of data 

bases on the servers is similar, but logical and physical structure a very different. It was developed a 

set of applications for data management for public server data base and some applications for 

graphical viewing of the current data from irrigation system. 

 

Conclusions 

 

Current information and communications technologies serve as a platform for automating of 

the irrigation processes for the plantations, which can be very user-friendly to optimize these processes 

and minimize irrigation costs and therefore serves as a means to become more competitive on the 

market . The developed the hardware of acquisition, processing and communication for the remote 

control and management of irrigation installation and the realized software of the low and medium 

layers  provides the remote control.  

The proposed architecture, software structure for the background and public servers can store 

all the data about irrigation processes.  It have been carried out on the automation of plantation's 

irrigation process: three irrigation scheduling and control modalities have been proposed and software 

testing has been carried out to ensure the high reliability of the information and command system and 

efficiency with a series of applications for the irrigation monitoring system, which allows the final 

user to make the necessary totals and conclusions. 
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Abstract. In this paper, the electrical conductivity of the fabric reinforced filled stratified epoxy 

composites measured by two methods was investigated. This electrical parameter was measured by two-point 

and four-point (Van der Pauw) techniques. It was studied the electrical behavior of the epoxy composite 

materials reinforced with carbon, glass and aramid fabrics with the medial layer made of three different types of 

fibers (carbon, aramid and glass) and copper wire. In this investigation, also, it was analyzed the influence of 

the ply orientation and the fillers addition in the epoxy matrix composition. The test results showed that the fiber 

orientation led to an increase of the electrical conductivity of the carbon fabric reinforced plate and the fillers 

improved significantly this property of the hybrid fabric reinforced plate. 

 

Keywords: epoxy composite, filled matrix, hybrid fabric, Van der Pauw method, electrical conductivity 

 

UDC: 661.13 

 

Introduction 

 

In recent years, in all domains are used fiber reinforced polymeric composite materials, due to 

their thermal, electrical, mechanical properties and low cost. Generally, most often are used as 

reinforcement carbon fibers/fabrics for polymeric composites, to improve the electrical conductivity. 

To form multifunctional epoxy composites, which will show good mechanical, thermal and electrical 

properties, it can be used mixed carbon, glass and aramid fiber/fabrics as reinforcement, because the 

hybrid laminates combine the advantages of each constituent fiber [1]. In this case the layer 

configuration will depend on hybrid laminate destination.  

Also, the polymer industry solved many problems regarding the processing problems, the 

limits of properties performance and environmental protection by using of fillers [2]. To improve the 

mechanical strength, wear resistance, low coefficient of thermal linear expansion, good electrical 

conductivity, etc., it is using many types of fillers or filler mixtures in epoxy matrix composition. But 

it must take in account that some fillers can improve the mechanical properties and affect the thermal 

and electrical properties, or reversely. So, if it will be taken in consideration the properties of each 

constituent filler and fiber, it will be possible to manipulate the laminate structure and to form the 

composite material with desired properties. The added fillers in the matrix composition can be 

synergistic with reinforcing fibers, leading to improvement of the system [3], but the filler content 

should not exceed 30-40% of the matrix volume [4], because it can be affected the mechanical 
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performance of the hybrid laminate. Regarding the improvement of mechanical, electrical and thermal 

properties of composite materials, many researches showed that it is more effective the use of the 

fillers together with the reinforcing fibers. For example, the electrical conductivity of composites can 

be significantly improved by adding carbon black in matrix composition of carbon fiber reinforced 

laminate [5–7]. The electrical conductivity of the glass fiber reinforced composites can be improved 

by using of the carbon black or recycled chopped carbon fibers [8–10]. Another used fillers are carbon 

nanotubes [11–13], graphite powder [14], fullerenes [15], graphene nanoplatelets  [16, 17], ferrites 

[18–20], etc. This electrical parameter of the laminates depends on the fiber-matrix and filler-matrix 

interface quality and mixture rule. 

Generally, the aim of the research was to form multifunctional epoxy composites with high 

mechanical performance, impact resistance, good electrical conductivity and thermomechanical 

behavior. These materials can be formed by layer-by-layer technique and using various fillers and 

fibers as reinforcements. In this paper will be investigated the electrical conductivity of carbon, glass, 

aramid and hybrid fabric reinforced laminates with filled stratified epoxy matrix measured by two 

methods and to analyze the influence of the fiber orientation and fillers.   

 

Materials  

 

In this study it will be analyzed the electrical conductivity of 11 fabric reinforced epoxy 

composites, which were formed by the wet lay-up method, because this method provides the samples 

with minimum defects. By this method each ply of fabric was impregnated with epoxy system mixture 

and placed into a glass mold (fig. 1). After polymerization the plates were cured 8h at 60°C, 4h at 

80°C and 2h at 90°C according to polymer producer recommendation.  

Four simple plain weave fabrics were used as reinforcement: C – carbon fiber fabric with 160 

g/m2 specific density, G – glass fiber fabric with 163 g/m2 specific density, A – aramid fiber fabric 173 

g/m2 specific density and H – hybrid fiber fabric with 270 g/m2 specific density. The hybrid fabric is a 

modified mixed simple plain carbon-aramid fabric with 2:1 in the warp direction and 1: 2 in the weft 

direction [21, 22]. This fabric was modified by replacing in the weft yarns direction of each second 

aramid fiber with 200 tex glass fiber together with 0.2 mm tinned copper wire (fig. 2).  

 

  

Figure 1. The formed fabric reinforced 

epoxy composite by wet lay-up method. 

Figure 2. The special hybrid fabric made of three 

alternating fibers (carbon, aramid and glass) and 

tinned copper wire. 

 

The laminates were made of each fabric type and contain 17 layers, where for the 9th layer was 

used the special hybrid fabric. To study the influence of fiber orientation and fillers on electrical 

conductivity, it was formed from carbon, glass and aramid fabrics: non-filled epoxy laminates with ply 

orientation at 0° (CE0, GE0 and AE0); non-filled epoxy laminates with ply orientation at various 

angles (CE, GE and AE) and filled epoxy laminates with ply orientation at various angles (CF, GF and 
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AF) (table 1). Also, two composite materials were made of hybrid fabric with fiber orientation at 90° 

(HE and HF), to analyze the effect of this fabric on the electrical behavior of the composites and the 

effect of the fillers on electrical conductivity of the reinforced composite only with this fabric. The 

laminates with fiber orientation at various angles have anti-symmetrical balanced distributed layers 

relative to the medial layer. 

   
Table 1. The layer configuration of the fabric reinforced epoxy composites with ply orientation at various 

angles. 

Filled  

matrix 
MF1 MF2 MF1 

      

Layer 

Material              

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 

CE/CF 0 45 0 30 15 -30 0 30 H90 
-

30 
0 30 

-

15 
-30 0 45 0 

GE/GF 45 30 15 -30 45 30 
-

15 
45 H90 45 15 -30 45 30 

-

15 

-

30 
45 

AE/AF 0 45 30 15 
-

30 
-15 30 45 H90 45 

-

30 
15 30 -15 

-

30 
45 0 

 

The epoxy system EPIPHEN (DE 4020 resin and RE 4020 hardener) was used as matrix. Two 

types of filled epoxy matrices were used for composite materials: MF1 – 10% VR (volume ratio) of 

potatoes starch, 10% VR of aramid powder and 10% VR of carbon black; MF2 – 10% VR of potatoes 

starch, 10% VR of carbon black and 10% VR of barium ferrite. To avoid the sedimentation and to 

provide the uniform distribution of the components, initially, the epoxy system was mixed with the 

potatoes starch due to its swelling in the liquid. Then, it have been added the other mixed components. 

MF1 filled epoxy matrix type was used between 1-5 and 13-17 layers and MF2 filled epoxy matrix 

type between 6-11 layers.  

 

Experimental methods 
 

The electrical conductivity of the fabric reinforced epoxy plates was measured by two 

methods. The first method consisted in determination of the electrical resistance of the composite 

materials by two-point measurements. The tests were performed by using of TeraOhm 5 kV insulation 

tester. It was used the function Step Voltage Insulation Resistance testing. The electrical resistance 

was measured on the 100 mm distance between test leads, on 600 – 3000 V direct current (DC) 

voltage range. The test specimens with 140×15 dimensions were used to perform the electrical 

measurements (fig. 3). All the electrical tests were performed at environmental conditions. 

 

  

Figure 3. The measurement of the electrical 

resistance by two-point method. 

Figure 4. The measurement of the electrical 

resistance by four-point method. 
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The second measurement consisted in determination of the composites electrical resistance by 

four-point method (fig. 4). It was used KEITHLEY instruments: 6221 DC and AC current source and 

2182A Nanovoltmeter models.  For these electrical tests were used the test specimens with 30×8 mm 

dimensions. The four-point measures were performed with ± 100 nA alternating current (AC) current 

range and applied voltage of 10 V. The electric conductivity was calculated by Van der Pauw 

technique [23]. According to this method, the electrical resistivity ρa was calculated by using of the 

measured R12,34 and R31,24 resistances. Also, the electrical resistivity ρb was calculated by using of the 

R12,43 and R21,34 resistances. Then, the electrical conductivity of the composites was calculated by using 

of the average of the resistivities. All electrical measurements were performed at environmental 

conditions. 

Results and discussions 

 

The electrical conductivity of the composite materials depends on the properties of the fibers, 

epoxy matrix, fillers, fiber-matrix and filler-matrix interfaces and the uniform distribution of the fillers 

particles in matrix. Generally, the carbon fibers are used as conductors and glass and aramid fibers are 

used as insulators. In fig. 5 are plotted the values of the electrical conductivity of the studied materials 

measured by two-point method.      

 

  

  

  

Figure 5. The electrical conductivity of the composite materials measured by two-point method. 
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How it can be seen, the carbon fabric reinforced epoxy laminates exhibited the highest 

electrical conductivity. With the increasing of the electrical voltage on the 600 – 3000 V range, it can 

be observed that the laminates behaved differently. So, regarding the laminates with fiber orientation 

at 0°, the carbon reinforced composites has not suffered any change with increasing of the voltage 

unlike the glass and aramid reinforced composites, whose electrical conductivity decreased. The glass 

and aramid reinforced laminates showed almost the same electrical behavior, so as their electrical 

conductivity exhibited a decreasing of values more faster up to voltage of 1200 V than on 1200 – 3000 

V range. The hybrid fabric reinforced non-filled epoxy composite showed an increasing of electrical 

conductivity up to 1800 V with the increasing of voltage and then an insignificant decrease on 1800 – 

3000 V range. 

The ply orientation not influenced the electrical behavior of the glass and aramid reinforced 

non-filled epoxy composites, but the electrical conductivity of the carbon laminate was improved. 

How it can be remarked, regarding the behavior of the carbon laminate, its electrical conductivity 

decreased on 1200 – 2400 V voltage range and, then, increased up to 3000 V. 

Generally, the usage of the fillers in the epoxy matrix composition of the laminates improved 

their electrical conductivity, but affected the conductivity of the carbon fabric reinforced composite. In 

case of the hybrid fabric reinforced laminate, the modification of the epoxy matrix improved 

significantly its electrical conductivity and led to a stable invariable behavior with the increasing of 

the applied voltage. The conductivity of the glass composite increased with the increasing voltage, but 

in case of aramid laminate, it was recorded a decrease of the conductivity up to 2400 V and a sudden 

growth at 3000 V. The usage of fillers mixtures in epoxy matrix composition led to a significantly 

decrease of the conductivity of the carbon laminate due to aramid power and it showed a stable 

invariable behavior over the entire voltage range. The aramid power was used to improve the impact 

resistance and mechanical properties of the studied materials, which will be discussed in next papers. 

In fig. 6 are plotted the results of the electrical conductivity of the fabric reinforced epoxy 

composite materials measured by four-point method and calculated by Van der Pauw technique.    

   

  

  

Figure 6. The electrical conductivity of the composite materials measured by four-point method. 

 

The obtained results of the analyzed materials, which were subjected to alternating current, 

showed a higher electrical conductivity for aramid and glass reinforced laminates than that of carbon 
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and hybrid fabric reinforced composites. The lowest value of the electrical conductivity was exhibited 

by hybrid reinforced non-filled epoxy composite. The ply orientation led to an increase of the 

conductivity of the carbon and glass fabric reinforced laminates compared to the aramid laminates, 

whose fiber orientation led to a decreasing conductivity. The addition of fillers mixtures in epoxy 

matrix composition reduced significantly the electrical conductivity of the carbon and glass laminates, 

but the conductivity of the aramid composite remained almost unchanged. In case of hybrid fabric 

reinforced composite the modification of the epoxy matrix led to a significant improvement.    

 

Conclusions 

 

The electrical conductivity of the fabric reinforced epoxy plates measured by two-point and 

four-point methods was investigated. By analyzing of calculated data and plotted results in graphs 

discussed above, it can be made the following conclusions: 

 The measurements of the electrical conductivity by two-point tests showed that the highest 

value of this parameter was exhibited by carbon fabric reinforced plate with non-filled epoxy matrix 

(CE0) and it showed an invariable behavior over the entire voltage range. The glass and aramid fabric 

reinforced composites with non-filled epoxy matrix showed almost the same electrical behavior, 

whose electrical resistivity increase with the increase of the applied voltage. In case of the hybrid 

fabric reinforced non-filled epoxy composite, it was observed a variable behavior on voltage range, 

due to its constituent fibers types.  

 The electrical conductivity measured and calculated by Van der Pauw technique exhibited 

higher values for glass and aramid fabric reinforced non-filled epoxy plates with ply orientation at 0° 

than for carbon and hybrid fabric reinforced laminates. The lowest electrical conductivity was showed 

by hybrid laminate (HE). 

 The fiber orientation at various angles led to increase of the measured electrical 

conductivity by two-point technique of carbon fabric reinforced plate, but did not influence electrical 

behavior of the glass and aramid composites. By Van der Pauw measurements it was recorded an 

increase of this electrical parameter for carbon and glass composites. 

 The addition of the filler mixtures in the epoxy matrix composition affected the electrical 

conductivity of the carbon composite due to aramid powder, but improved significantly this electrical 

property of the hybrid fabric reinforced plate measured by both methods. Regarding the glass 

reinforced plate, the fillers addition improved the electrical conductivity measured by two-point 

method, but in case of four-point measurements it was recorded a reduction of this electrical 

parameter. In case of the aramid fabric reinforced epoxy laminate, its electrical conductivity was not 

practically affected by the filler mixtures, but it was observed a sudden increase of this property at 

3000 V applied voltage by two-point method.       
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Abstract. Food habits play an important role in maintaining the level of proper nutrition in 

individuals at all ages. The food consumption habits and dietary intakes of university students across 

the globe seem to be characterized by unhealthy choices. Studying eating habits can aid in the design 

of specific measures that reduce the negative effects of an unhealthy diet on health. In this context, the 

aim of the present study was to examine the eating habits of students.The study design was a cross-

sectional survey conducted at the “Dunarea de Jos” Galati University on 104 students from the 

Faculty of Food Science and Engineering and Faculty of Economics and Business Administration. 

Students were asked to fill out a self-reported questionnaire that included questions on their eating, 

drinking and smoking habits. Eating habits of the students showed that the majority (75%) reported 

taking meals irregularly. Intake of green, red or yellow colored vegetables and fruits was common 

among students (more than fifty percent). Alcohol intake were common among students. Results 

indicate that university students would benefit from a nutrition and health promotion program and to 

improve students' eating habits. 

 

Keywords: questionnaire, students, food habits, health  

 

UDC: 613.21  

Introduction 
 

The years spent at the university represent a critical period that is able to influence both the 

quality of lifestyle and eating habits of the subsequent adulthood and, also, on long-term, the health of 

the individuals.[1] 

Specifically, the university population is divided into two categories, those who continue to 

live with their parents and those that are attending universities far from their usual residence that are 

forced to live away from home. For both, the beginning of the university matches with more freedom 

and independence and is often the first time that young people assume the responsibility to choose and 

prepare foods.[2] 

Past reports revealed that the transition to the independent living, in university, is 

characterized by an elevated consumption of fast food, snacks and meat as well as a reduced intake of 

fruits, vegetables, and whole wheat cereal products. Furthermore, a high prevalence of other health 

behaviors of concern, such as smoking, excessive alcohol consumption, and physical inactivity, has 

been reported.[3, 4] 

The major dietary-related influences include: the food environment, campus environment, 

religion and individual preferences. Additionally, the consequences of dietary changes were associated 

with undesirable health outcomes including weight gain, increased blood glucose levels, increased 

cholesterol levels, high blood pressure, and mental problems.[5] 

The aim of the present work was to analyze the eating habits of a group of undergraduate 

university students. 

Material and method 

 

In march 2018 a questionnaire was administered on a sample of 104 students (34% male and 

66% female), aged between 19 and 23 years, randomly selected from Faculty of Food Science and 

Engineering and Faculty of Economics and Business Administration (”Dunărea de Jos” University of 

Galati). 

mailto:gabilenco@yahoo.com
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Recruited students were asked to fill out a questionnaire (10 questions) related to their general 

health, eating and drinking habits. The questionnaire was adopted from a previously published study 

where authors have standardized its use among university students (Sakamaki, et al., 2005).[6] 

 

Results and discussion 

 

The majority of students (75%) eat meals iregularly (Figure 1-a). The reason may be their 

busy schedules and dislocated places of lectures.  

Breakfast consumption has been shown to be an important indicator of a healthy lifestyle. 

More than half of students eat breakfast daily (51%) or three to four times per week (25%) (Figure 1-

b). The same results were obtained among students from Spain.[7] Breakfast is the most frequently 

skipped among Croatian student’s.[8] 

 

  
(a) (b) 

Figure 1. The answer to the questions  

”Do you take your meals regularly?” (a) and ”Do you take breakfast?” (b) 

 

The recommended number of daily meals is three to five. At question ”How many times do 

you eat meals except snacks?” one can see that the majority of respondents do not meet this condition, 

food intakes ranging between once (6%) and two times (60%) (Figure 2-a).  

Daily intake of snacks was reported by the majority of students (55%) and only 20% take 

snacks rarely. The snack during the day is usually a bar of chocolate or other sweets (pies, cookies, 

cakes), pastries, one coffee, chips, pretzels, an energy drink (Figure 2-b). Similar results were 

observed among students from Croatia and Spain.  

 

  
(a) (b) 

Figure 2. The answer to the questions ”How many times do you eat meals except snacks?” (a) 

and ”How often do you take snacks apart from regular meals?” (b) 

 

More than fifty percent of students (52%) eat colored vegetables every day (Figure 3-a). 

Brazilian study reported that most students investigated had the habit to consume legumes daily, 

especially beans, which may indicate students’ preference for the traditional Brazilian diet.[9] 

More than fifty percent of students (58%) eat fruits every day (Figure 3-b). Similar results 

were observed among Italian university students.[10] 

 



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

Economic and Engineering Studies  
№. 1 (3), 2018  

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

  

82 

 

  
(a) (b) 

Figure 3. The answer to the questions ”How often do you eat green, red or yellow colored 

vegetables?” (a) and ”How often do you eat fruits?”(b) 

  

 The unhealthy eating practice was indicated by the fact that the majority (67%) of the 

students reported eating fried food daily  (Figure 4-a). These preferences include fast food, French 

fries and onother types of junk food. Frequent eating fried food can adversely affect students' health 

status, given the abundance of energy dense and high fat ingredients they contain. Consumption of fast 

food was connected with the increased risk for obesity among students in the world.[11] 

 Eating daily with friends and family was common among students (60%) (Figure 4-b). The 

habit of home cooking has been discussed in the literature, especially the relationship of the 

development of cooking skills with healthier eating habits, including weekly intake of fruits and 

vegetables and lower intake of processed foods and ready-to-eat foods.[12] 

 

  
(a) (b) 

Figure 4. The answer to the question ”How often do you eat fried food?”(a) and ”How often do 

you eat with friends and family?”(b) 

 

77% of students in this study agreed that it is important to eat a variety of foods to have a 

balanced and nutritious diet (Figure 5-a). The majority of students believe that eating meat, vegetables 

and other foods will provide them with a balanced diet.  

 

  
(a) (b) 

Figure 5. The answer to the questions ”What type of food do you think you should eat to have a 

balanced nutrition?” (a) and ”How often do you drink alcohol?” (b) 
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Alcohol intake were common among students. (Figure 5-b). In this study, a high prevalence of 

alcohol consumption was found (42%). Also, there is a possibility that they might relate alcohol to 

independence since they are for the first time independent. The high prevalence of alcohol 

consumption among our students replicates findings from other survey among Croatian students. 

Similar results were observed among students from Western and Eastern Europe, while prevalence 

among Swedish University students was lower.[13] 

Between 2013 and 2014 a questionnaire was administered by Rada in a sample of 1359 young 

people, aged between 18 and 30 years, randomly selected from urban environment covering the main 

universitary centers and Romanian (Timișoara, Zalău, Baia Mare, Cluj, Târgu Mureș, Braşov, Sibiu, 

Piteşti, Craiova, Iaşi, Constanţa, Tulcea and Bucharest). It is alarming that up to half of respondents 

have unhealthy eating habits such as frequent consumption of sweets, pastries, that they do not eat 

three main meals and don’t eat breakfast in the morning.[14] 

 

Conclusion 

 

The findings of this study are limited by the use of a sample of students from two faculty 

which may not be a representative of all university students in Galati. 

Most university students had unhealthy food intakes, characterized by irregular meals, high 

intake of fried food, snacks and alcohol. The percentage of students that often eat fruits and vegetables 

is big. 

Therefore, developing nutrition education programs that promote healthy eating habits for 

university students should be encouraged. 
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6(1625,$/�(9$/8$7,21�2)�520$1,$1�+21(<

�$/),5%$*�18$܉8&3/26
'U�� XQYHUVLW\�OHFWXUHU�

´'XQăUHD�GH�-RV´�8QLYHUVLW\�RI�*DODWL��5RPDQLD
H�PDLO��JSORVFXWDQX#XJDO�UR

8/,(6&8�0Ă'Ă/,1$�
'U���OHFWXUHU�

7HFKQLFDO�&ROOHJH��(GPRQG�1LFRODX��%UăLOD��5RPDQLD
H�PDLO� PDGDOLQDBXOLHVFX#\DKRR�FRP

$EVWUDFW��,Q�JHQHUDO��VHQVRU\�DQDO\VLV�LV�WKH�SHHU�H[DPLQDWLRQ�RI�D�SURGXFW�WKURXJK�WKH�HYDOXDWLRQ�RI�LWV�
FKDUDFWHULVWLF�DWWULEXWHV�E\�WKH�KXPDQ�VHQVHV��DQG�WKLV�LV�D�YHU\�XVHIXO�WRRO�LQ�SURGXFW�FKDUDFWHUL]DWLRQ��+RQH\�
SRVVHVVHV�WKH�VHQVRU\�FKDUDFWHULVWLFV�W\SLFDO�RI�WKH�VXUURXQGLQJ�IORUD�LQ�WKH�KDELWDW�ZKHUH�LW�ZDV�SURGXFHG�DQG�
LWV� JHRJUDSKLFDO� RULJLQ� LQIOXHQFHV�� 7KH� REMHFWLYH� RI� WKLV� SDSHU� ZDV� WR� HYDOXDWH� WKH� VHQVRU\� SURILOH� RI� ILYH�
5RPDQLDQ� KRQH\� VDPSOHV� �DFDFLD� KRQH\�� OLPH� KRQH\�� VXQIORZHU� KRQH\�� UDSH� KRQH\� DQG� SRO\IORUDO� KRQH\���
6HQVRU\� HYDOXDWLRQ� RI� 5RPDQLDQ� KRQH\� VDPSOHV� ZDV� FRQGXFWHG� LQVLGH� WKH� (GXFDWLRQDO� 3URMHFW� ´'(*8672�
)(67´�������7KH�VHQVRULDO�HYDOXDWLRQ�ZDV�SHUIRUPHG�E\����XQWUDLQHG�SDQHOLVWV� �VWXGHQWV�DQG� WHDFKHUV RI�WKH
7HFKQLFDO�&ROOHJH �(GPRQG�1LFRODX��%UăLOD���EHWZHHQ�WKH�DJHV�RI����DQG�����XVLQJ�D�QLQH�SRLQW�KHGRQLF�VFDOH�
UDQJLQJ�IURP����PRVW�GLVOLNHG��WR����PRVW�OLNHG�� IRU�WKH�SDUDPHWHUV� DSSHDUDQFH��FRORU��RGRU�� WDVWH�DQG�RYHUDOO�
DFFHSWDELOLW\�� $OO� WKH� KRQH\� VDPSOHV� LQGLFDWH� WKDW� D� JRRG� VHQVRU\� HYDOXDWLRQ� DQG� DFDFLD KRQH\� VKRZHG� WKH�
KLJKHVW� VHQVRU\� TXDOLW\�� 7KLV� LV� LPSRUWDQW� IRU� XQGHUVWDQGLQJ� WKH� SURGXFW� FKDUDFWHULVWLFV� DQG� LWV� LPSDFW� RQ�
FRQVXPHU�DFFHSWDELOLW\��7KH�UHVXOWV�VKRZ�WKDW�WKH�KRQH\V�DYDLODEOH�DQG�FRQVXPHG�LQ�GLIIHUHQW�DUHDV�RI�5RPDQLD�
DUH�RI�JRRG�TXDOLW\�

.H\ZRUGV� VHQVRU\�DQDO\VLV��KRQH\��KHGRQLF�VFDOH

8'&� ������������

,QWURGXFWLRQ

5RPDQLD�LV�D�FRXQWU\�ZLWK�D�VLJQLILFDQW�EHHNHHSLQJ�SRWHQWLDO��7KH�GHYHORSPHQW�RI�DVVRFLDWLYH�
IRUPV� �DVVRFLDWLRQV�� FRRSHUDWLYHV�� SURGXFHU� JURXSV�� FRQWULEXWHG� WR WKH� GHYHORSPHQW� RI� WKH�
SHUIRUPDQFH�RI�WKH�5RPDQLDQ�EHHNHHSLQJ�VHFWRU�LQ�WKH�ODVW�WZR�GHFDGHV�>�@

+RQH\�LV�WKH�QDWXUDO�VZHHW�VXEVWDQFH�SURGXFHG�E\�$SLV�PHOOLIHUD EHHV�IURP�WKH�QHFWDU�RI�SODQWV�
RU�IURP�VHFUHWLRQV�RI�OLYLQJ�SDUWV�RI�SODQWV�RU�H[FUHWLRQV�RI�SODQW�VXFNLQJ�LQVHFWV�RQ�WKH�OLYLQJ�SDUWV�RI�
SODQWV��ZKLFK�WKH�EHHV�FROOHFW��WUDQVIRUP�E\�FRPELQLQJ�ZLWK�VSHFLILF�VXEVWDQFHV�RI�WKHLU�RZQ��GHSRVLW��
GHK\GUDWH��VWRUH�DQG�OHDYH�LQ�KRQH\FRPEV�WR�ULSHQ�DQG�PDWXUH��$QQH[�,��SRLQW�����$FFRUGLQJ�WR�WKLV�
GHILQLWLRQ��KRQH\�LV�D�QDWXUDO�SURGXFW�LQ�ZKLFK�QRWKLQJ�LV�DGGHG�RU�WDNHQ�DZD\��2Q�WKH�RWKHU�KDQG��ZLWK�
WKH�VDPH�UHJXODWLRQ�LW�LV�QRZ�SRVVLEOH�WR�PDUNHW�ILOWHUHG�KRQH\�³KRQH\�REWDLQHG�E\�UHPRYLQJ�IRUHLJQ�
LQRUJDQLF�RU�RUJDQLF�PDWWHU�LQ�VXFK�D�ZD\�DV�WR�UHVXOW�LQ�WKH�VLJQLILFDQW�UHPRYDO�RI�SROOHQ´��$QQH[�,��
SRLQW����E���YLLL���>�@

%RWK�WKH�&RGH[�$OLPHQWDULXV DQG�(8�ODZ�HVWDEOLVK�WKDW�WKH�FRXQWU\�RU�FRXQWULHV�RI�RULJLQ�ZKHUH�
WKH�KRQH\�ZDV�SURGXFHG�PXVW�EH�LQGLFDWHG�RQ�WKH�ODEHO�DQG�WKDW�WKLV�LQIRUPDWLRQ�PD\�EH�VXSSOHPHQWHG�
E\� UHIHUHQFH� WR� WKH� IORUDO� RU� YHJHWDEOH� RULJLQ�� 7KH� UHDVRQ� IRU� WKLV� LV� WKDW�� LQ� DGGLWLRQ� WR� FOLPDWLF�
FRQGLWLRQV��WKH�W\SH�RI�SODQW�VSHFLHV�DQG�IORZHUV�YLVLWHG�E\�WKH�EHHV�PD\�LQIOXHQFH�WKH�FKDUDFWHULVWLFV�RI�
WKH�KRQH\��DQG�WKHUHIRUH�ERWK�ERWDQLFDO�DQG�JHRJUDSKLFDO�RULJLQ�GHWHUPLQH�KRQH\�TXDOLW\�>�@

0DQ\�DXWKRUV�KDYH�HPSKDVL]HG�WKH�LPSRUWDQFH�RI�KRQH\�VHQVRU\�DQDO\VLV�LQ�RUGHU�WR�LGHQWLI\�
DQG�GLIIHUHQWLDWH�KRQH\V�E\�ERWDQLFDO�RULJLQ�DQG�TXDOLW\��+RQH\�KDV�GLVWLQFW�DQG�XQLTXH�IODYRUV�UHODWHG�
WR�RULJLQ�RI ORFDWLRQ�� ORFDO�VHQVRU\�XQLTXHQHVV�>�@

$GGLWLRQDOO\��KRQH\V�IURP�VLPLODU�ORFDWLRQV�FRXOG�DOVR�GLIIHU�LQ�VHQVRU\�SURILOHV��6LPLODUO\��LW�
LV�FRQFOXGHG�WKDW�YRODWLOH�FRPSRVLWLRQ�DQG�VHQVRU\�LPSUHVVLRQ�RI�KRQH\�VDPSOHV�DUH�JUHDWO\�LQIOXHQFHG�
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E\�WKH�JHRJUDSKLF�RULJLQ�� DQ�LPSRUWDQW�TXDOLW\�IDFWRU�FORVHO\�FRUUHODWHG�ZLWK�WKH�FKHPLFDO�DQG�VHQVRU\�
FKDUDFWHULVWLFV�RI�KRQH\V�>�@

6HQVRU\� HYDOXDWLRQ� HQDEOHV� XV� WR� LGHQWLI\� DQG� TXDQWLI\� FHUWDLQ� GHIHFWV� �IHUPHQWDWLRQ��
LPSXULWLHV��RII�RGRXUV�DQG�IODYRXUV���,W�DOVR�SOD\V�DQ�LPSRUWDQW�UROH�LQ�GHILQLQJ�SURGXFW�VWDQGDUGV�DQG�
LQ� WKH� UHODWHG�FRQWUROV�� UHJDUGLQJ�ERWDQLFDO�GHQRPLQDWLRQV�RU�RWKHU� VSHFLILF� ODEHOV��0RUHRYHU� LW� LV�DQ�
HVVHQWLDO�SDUW�RI�FRQVXPHU�SUHIHUHQFH�DYHUVLRQ�VWXGLHV�>�@

0DWHULDOV�DQG�PHWKRGV

7KH� VDPSOHV� ZHUH� EHLQJ� DFTXLUHG� GXULQJ� ����������� IURP� ZHOO�NQRZQ� PDQXIDFWXUHV��
PHPEHUV� RI� WKH� 5RPDQLDQ� %HHNHHSLQJ� $VVRFLDWLRQ� �$&$� 5RPDQLD��� 3ULQFLSDO� KRQH\� W\SHV� DQG�
VDPSOHV�FRGH�DUH�SUHVHQWHG�LQ�7DEOH���

7DEOH����3ULQFLSDO�KRQH\�W\SHV�DQG��VDPSOHV�FRGH
7\SH�RI�KRQH\ &RGH

0RQRIORUDO�KRQH\� $FDFLD�KRQH\��5RELQLD�SVHXGRDFDFLD�� $&$�
/LPH�KRQH\��7LOLD� $&$�
6XQIORZHU�KRQH\��+HOLDQWKXV�DQQXXV� $&$�
5DSH�KRQH\��%UDVVLFD�QDSXV� $&$�

3RO\IORUDO�KRQH\� �3UXQXV��+HOLDQWKXV�DQQXXV��%UDVVLFD�QDSXV� $&$�

6HQVRU\� HYDOXDWLRQ ZDV� FDUULHG� RXW� E\� �� XQWUDLQHG� SDQHOOLVWV ���� IHPDOHV� DQG� ��� PDOHV�
VHOHFWHG�IURP�VWXGHQWV�DQG� WHDFKHUV RI�WKH 7HFKQLFDO�&ROOHJH��(GPRQG�1LFRODX��%UăLOD��EHWZHHQ�WKH�
DJHV�RI����DQG�����ZKR�KDG�EHHQ�VHOHFWHG�EDVHG�RQ�WKHLU�UHJXODU�FRQVXPSWLRQ�RI�FRPPHUFLDO�KRQH\��

$� ��SRLQW� KHGRQLF� VFDOH� ZDV� HPSOR\HG�� UDQJLQJ� IURP� �� �GLVOLNH� H[WUHPHO\�� WR� �� �OLNH�
H[WUHPHO\���IRU�WKH�SDUDPHWHUV�DSSHDUDQFH��FRORU��RGRU��WDVWH�DQG�RYHUDOO�DFFHSWDELOLW\�

7KH� WHVW� ZDV� FDUULHG� RXW� EHWZHHQ� ������ DQG� ������� (DFK� SDQHOOLVW� WDVWHG� WKH� ILYH� KRQH\�
VDPSOHV�� (DFK� VDPSOH�ZDV�PL[HG� WKRURXJKO\� DQG� NHSW� LQ� JODVV� FRQWDLQHUV� DW� URRP� WHPSHUDWXUH� WLOO�
DQDO\VLV�ZDV� FDUULHG�RXW��7ZHQW\�J�RI� HDFK�KRQH\� VDPSOH�ZHUH�SUHVHQWHG� LQ� UDQGRP�RUGHU�� DW� URRP�
WHPSHUDWXUH�� WR� HDFK� FRQVXPHU� LQ� D� JODVV� YLDOV� VHDOHG�ZLWK� D� WZLVW�RII� FDS�� 3DQHOLVWV�ZHUH� DVNHG� WR�
HYDOXDWH� WKH� VDPSOHV�� YLVXDOO\� �DSSHDUDQFH� DQG� FRORU�� DQG� WKHQ� VHQVRULDO� �RGRU� DQG� WDVWH��� ILQDOO\�
H[SUHVVLQJ� D� MXGJPHQW� RQ� RYHUDOO� DFFHSWDELOLW\�� 'ULQNLQJ� ZDWHU� ZDV� SURYLGHG� IRU� SDODWH� FOHDQVLQJ�
EHWZHHQ�HDFK�VDPSOH��

6HQVRU\�HYDOXDWLRQ�RI�5RPDQLDQ�KRQH\�VDPSOHV�ZDV�FRQGXFWHG�LQVLGH�WKH�(GXFDWLRQDO�3URMHFW�
´'(*8672�)(67´�������)LJXUH����

)LJXUH����6HQVRU\�HYDOXDWLRQ�RI�5RPDQLDQ�KRQH\�VDPSOHV�

5HVXOWV DQG�GLVFXVVLRQ

7KH�YLVXDO�LPSUHVVLRQV�DUH�UHJLVWHUHG�ZLWK�WKH�VHQVH�RI�VLJKW��H\HV��DQG�WKH\�LQFOXGH�DSSHDUDQFH�
DQG� FRORU�� $SSHDUDQFH�� HVSHFLDOO\� VXUIDFH� EULOOLDQFH�� UHSUHVHQW� WKH� NH\� IDFWRV� RI� KRQH\� TXDOLW\�� 7KH�
UHVXOWV� RI� DSSHDUDQFH HYDOXDWLRQ� RI� KRQH\� VDPSOHV� ZHUH� VKRZQ� LQ� )LJXUH� �� DQG� ZDV� REVHUYHG� WKDW�
DSSHDUDQFH RI�VDPSOH�$&$� ZDV�IRXQG�WKH�EHVW��IROORZHG�E\�$&$���$&$���$&$��DQG�$&$��
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)LJXUH����$SSHDUDQFH HYDOXDWLRQ�RI�KRQH\�VDPSOHV�

7KH�UHVXOWV�RI�FRORXU�HYDOXDWLRQ�RI�KRQH\�VDPSOHV�ZHUH�VKRZQ�LQ�)LJXUH����:H�DOVR�IRXQG WKDW�
FRORXU�RI�VDPSOH�$&$� ZDV�IRXQG�WKH�EHVW��IROORZHG�E\�$&$���$&$���$&$��DQG�$&$��

)RU� WKH�REMHFWLILFDWLRQ�RI� WKH� VHQVRU\�FKDUDFWHULVWLFV�RI�FRORU�RI� IRRG�SURGXFWV��DV�ZHOO�DV�RI�
KRQH\��LW�LV�UHFRPPHQGHG�DW�WKH�VDPH�WLPH�WR�SHUIRUP�LQVWUXPHQWDO�GHWHUPLQDWLRQV�RI�WKH�FRORU�TXDOLW\�
SDUDPHWHUV�DQG� WR�FRUUHODWH� WKH� WKXV�REWDLQHG� UHVXOWV�ZLWK� WKH� VHQVRU\� LPSUHVVLRQV� IRU�QXDQFH��KXH���
EULJKWQHVV� DQG� VDWXUDWLRQ� RI� FRORXU�>�@� 3DQHOOLVWV� KDYH� GLIIHUHQW� SUHIHUHQFHV�� DQG� RQH� IHDWXUH�
LQIOXHQFLQJ�SUHIHUHQFHV�LV�WKH�FRORXU��7KH�FRORXU�LV�RQH�RI�WKH�FKDUDFWHULVWLFV�WKDW�PRVW�LQIOXHQFHV�WKH�
FKRLFH�RI�WKH�FRQVXPHUV�>�@�7KH�DYHUDJH�VFRUH�REVHUYHG�IRU�WKH�FRORU�RI�VDPSOH�$&$��LV��ORZ �������
7KLV�FRXOG�EH�H[SODLQHG�E\�KDELW�RI�FRQVXPHUV�WR�XVH�FRPPHUFLDO�KRQH\�RI�OLJKW�DPEHU�FRORU��

)LJXUH����&RORXU�HYDOXDWLRQ�RI�KRQH\�VDPSOHV

$IWHU�WKH�YLVXDO� LPSUHVVLRQV�� LQ� WKH�SURFHGXUH�RI�VHQVRU\�DQDO\VLV�RI�VDPSOHV�WKH�RGRURXV�RU�
ROIDFWRU\� VHQVDWLRQV� DUH� DSSOLHG�� 7KH� VHQVH� RI� VPHOO� FKDUDFWHUL]HV� FRPPRQ� VHQVH� LQIRUPDWLRQ� IRU�
UHFRJQL]LQJ�RGRU�TXDOLW\��DQG�DW�WKH�VDPH�WLPH�WKH�WDVWH�TXDOLW\��ZKLFK�LV�RI�WKH�SULPDU\�LPSRUWDQFH�IRU�
WKH�HYDOXDWLRQ�RI�DURPD��IODYRU���$V�FDQ�VHH�LQ�)LJXUH���RGRXU�RI�VDPSOH�$&$� ZDV�IRXQG�WKH�EHVW��
IROORZHG�E\�$&$���$&$���$&$��DQG�$&$��
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)LJXUH����2GRXU�HYDOXDWLRQ�RI�KRQH\�VDPSOHV�

7KH�SDQHOOLVWV�SUHIHU�KRQH\�ZLWK�D�VWURQJ�DURPDWLF� WDVWH�DV�FDQ�VHH�LQ�)LJXUH����+LJK�VFRUHV�
ZDV�JLYHQ�YDULHWLHV�RI�PRQRIORUDO�KRQH\�$&$���DFDFLD�KRQH\��DQG�$&$���OLPH�KRQH\���7KH�SDQHOOLVW�
GRQ
W�SUHIHU�PRQRIORUDO�KRQH\�$&$���UDSH�KRQH\��

)LJXUH����7DVWH�HYDOXDWLRQ�RI�KRQH\�VDPSOHV�

7KH�VDPSOH�$&$��KDYH�KLJKHU�VFRUHV�IRU�DOO� LQYHVWLJDWHG�DWWULEXWHV��IDOORZHG�E\�$&$��DQG�
$&$���7KH�VDPSOH�$&$��KDYH�WKH�ORZHVW VFRUHV�IRU�DOO�LQYHVWLJDWHG�DWWULEXWHV��,W LV�GLIILFXOW�WR�DUJXH�
DERXW�WKH�HIIHFWLYHQHVV�RI�XVLQJ�RUJDQROHSWLF�PHWKRGV�DQG�UHOLDELOLW\�RI�WKH�UHVXOWV�REWDLQHG�WKXV�

,Q�JHQHUDO��WKH�KRQH\V�VKRZHG�D�JRRG�RYHUDOO�DFFHSWDELOLW\�VFRUH��UDQJH�����������7KH�VDPSOHV�
$&$���$&$���$&$� VKRZHG�D�KLJKHU�RYHUDOO�DFFHSWDELOLW\�VFRUH�WKDQ�$&$��DQG�$&$� DV�FDQ�VHH�LQ�
)LJXUH���
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)LJXUH����2YHUDOO�DFFHSWDELOLW\ HYDOXDWLRQ�RI�KRQH\�VDPSOHV�

�� &RQFOXVLRQV

,Q�JHQHUDO��WKH�DFFHSWDELOLW\�RI�VHQVRULDO�FKDUDFWHULVWLFV�ZDV�IDYRXUDEOH�IRU�DOO�VDPSOHV��$OO�WKH�
KRQH\�VDPSOHV�LQGLFDWH�WKDW�D�JRRG�VHQVRU\�HYDOXDWLRQ�DQG�DFDFLD KRQH\�VKRZHG�WKH�KLJKHVW�VHQVRU\�
TXDOLW\��

5()(5(1&(6�

�� 32&2/ &�%�� 02/'29$1�7(6(/,26 &��� $5,21 )�+�� %HHNHHSHUV¶� $VVRFLDWLRQ�� 0RWLYDWLRQV� DQG�
([SHFWDWLRQV�� %XOOHWLQ� 8$690� +RUWLFXOWXUH�� ������ ������ $YDLODEOH� RQOLQH��
KWWS���MRXUQDOV�XVDPYFOXM�UR�LQGH[�SKS�KRUWLFXOWXUH�DUWLFOH�YLHZ)LOH����������� �DFFHVVHG�RQ����0D\��������

�� (&�+RQH\�'LUHFWLYH�1R����������(&�DQG�VXEVHTXHQW�DPHQGPHQWV��WKH�ODVW�EHLQJ�'LUHFWLYH���������(8
�� &RGH[�6WDQGDUG�IRU�+RQH\��&2'(;�67$1���������������DQG������UHYLVLRQV
�� 672/=(1%$&+�6���%<51(�'�9���%5(',(�:�/�3��6HQVRU\�ORFDO�XQLTXHQHVV�RI�'DQLVK�KRQH\V��)RRG�5HV��

,QW�����������������������
�� &$6752�9È=48(=� /��� 'Ë$=�0$5272� 0�&��� '(� 7255(6� &��� 3e5(=�&2(//2� 0�6�� (IIHFW� RI�

JHRJUDSKLFDO�RULJLQ�RQ�WKH�FKHPLFDO�DQG�VHQVRU\�FKDUDFWHULVWLFV�RI�FKHVWQXW�KRQH\V��)RRG�5HV��,QW�������������
����� ������

�� 3,$1$�0�/���3(56$12�2''2�/���%(17$%2/�$���%581($8�(���%2*'$129�6���'(&/(5&.�&�*��
6HQVRU\�DQDO\VLV�DSSOLHG�WR�KRQH\��VWDWH�RI�WKH�DUW��$SLGRORJLH��������������������

�� 32329�5$/-,û� -��� �/$/,ý,û�3(7521,-(9,û� -�� 6HQVRU\� SURSHUWLHV� DQG�&RORU�0HDVXUHPHQW� RI� GLHWDU\�
FKRFRODWHV�ZLWK�GLIIHUHQW�FRPSRVLWLRQ�GXULQJ�VWRUDJH�IRU�XS�WR�����GD\V��6HQVRUV���������������������

�� ',$6�$�$���/$5$�6�%���62$5(6�0��&$=(//,�3,5(6�,���3,5(6�&�9���+$/%27+�1�9��,QIOXHQFH�RI�FRORU�
RQ�DFFHSWDQFH�DQG�LGHQWLILFDWLRQ�RI�IODYRU�RI�IRRGV�E\�DGXOWV��&LrQF��7HFQRO��$OLPHQW������������������

5HFHLYHG������������
5HYLHZHG� ����������
$FFHSWHG�WR�SXEOLVKLQJ� ����������
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