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ECONOMICS

THE PROCESS OF MANAGING STAKEHOLDERS IN 
SOCIAL AND PUBLIC PROJECTS

Igor Baranets,
Post-graduate student,

Institute of Training of the State Employment Service of Ukraine

Annotation. The article identifies the concept of stakeholders involved in social and public 
policy spheres in project-management, their roles, rights, responsibilities and legal base, and 
their interaction. Major stakeholders groups are also considered. The interaction of executive 
bodies are disclosed at the level of subordination, coordination, coordination with adjacent 
implementation the world’s standards of project management to the project management of social 
and public policy spheres of Ukrainian society.

Key words: project, program, project management, interested parties, subordination, 
coordination, reordination, the steak-squaters, the steak-makers, the steak-makers.

Formulation of the problem. Numerous reforms have led to the widespread adoption 
of the so-called "new public management", based on the assumption that by analogy with 
the business sector, the emphasis should be placed on monitoring compliance with the 
rules for monitoring performance and establishing links between results of activities and 
incentives. Systematic project management methodology is widely used in the business 
sector to improve the quality of results of a particular activity and the satisfaction of its 
stakeholders in the business sector. The need for the application of this methodology 
in public administration arose not by chance - poor planning and poor preparation of 
socio-economic development programs, their failure to meet real needs, ignoring many 
factors, needs that affect the viability of these programs and the sustainability of their 
results - these and many other weak places have created an opportunity for innovation.

Despite the exceptional features of the public and social sectors compared to the 
business sector, the systematic project management methodology is also applicable to 
managing local and regional development programs. Programs and projects in general 
are very difficult to separate from one another. The program is always based on several 
project clusters, the program is implemented as a series of projects. The strategy, in 
turn, is a series of interconnected programs. Thus, it can be generally concluded that a 
systematic project management methodology, namely stakeholder management, can be 
applied to the development and implementation of programs and strategies for territorial 
and regional development, that is, to influence processes in the social and public spheres.

Analysis of recent research and publications.The interaction of elements of 
systems of different nature is being investigated by many scientists. Among the main 
scientific approaches in the management of projects and programs are the following: 
the theory of control of complex systems (EA Druzhinin, MDMesarovich, I.Takahara, 
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NNMoiseev, Yu.BGermeyer, VL. Volkovich, VS Mikhalevich), classical project 
management theory based on the PMBOK standard and further consideration of current 
trends (VI Voropayev, SDBushuev, NSBushueva, AIBelokon, VA Rach, RB Tyan, VD 
Shapiro, II Mazur, BA Demidov, etc.) YM Tesla considers aspects of implementation of 
project management methodology in the practice of enterprise activity [3].

However, the problem of project management in public and social organizations 
still needs to be resolved, which requires the use of modern approaches based on the best 
examples of European and American public project / program management practices. 
The presence of unresolved tasks in the field of public and social project management 
and the urgent need to address them make this research relevant.

The purpose of the article is to explore the theoretical aspects of project management 
and its components, namely in the direction of stakeholder management of projects / 
programs of social and public spheres of Ukrainian society, to provide recommendations 
for improving the project management process.

Main research material. The project-based stakeholder approach is characterized 
by a clear focus on achieving the goal of creating a project product (product or service). 
Project management tools are tailored to the uniqueness of the project and are designed 
to meet the objectives of the criteria. One of the main ways to improve the activities 
of organizations is to use the experience of previous projects, and in the absence of 
such experience, develop a methodology for gaining experience. The approaches defined 
in the project management standards only ensure the acquisition of experience or, in 
other words, the fixation of facts, parameters and quantities for which the project was 
unsuccessful. Identifying not only the facts but also the causes of their occurrence is very 
important for success in the future. Applying project management development models 
to project analysis and to formulating, accumulating and updating a base of formalized 
methodologies to use them in the future, will provide the organization with methods and 
tools to leverage best practices in project management. Basic project management tools 
based on developing models include operations of transferring project lessons and best 
practices into relevant knowledge bases and the formation of new project models and 
their monitoring based on current knowledge bases (Fig. 1). A stakeholder information 
base is formed on the basis of the stakeholder approach. That is, the base of experience 
is transformed into a knowledge base.

Voitenko OS for mathematical formalization, suggested the use of cognitive maps 
based on the interrelations between project stakeholders and the interdependent influences 
of those parties in accordance with their competence [4]. This model can be built both at the 
project initialization phase and at the implementation management phase during change 
management. It is during the initialization phase that building a model and identifying the 
cognitive potential of stakeholders is important, which will allow them to evaluate their 
mutual impact. Therefore, at this stage there is an alignment of stakeholders' potential to 
reduce the negative impact. Cognitive equalization is an enhancement of the competency 
of the stakeholder whose cognitive potential does not allow effective interaction with 
other parties in the project implementation process. Elements of the cognitive model 
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are project stakeholders and lines of interaction. Also, the cognitive model indicates the 
respective potentials of each party, which are determined from the competence elements 
of the International Competence Baseline project's competence assessment project 
managers. The structuring of information is carried out to determine the set of all project 
stakeholders S = {s1, s2, ..., sn} (S - Stakeholder), as well as the set of cause and effect 
relationships between them I = {i1, i2, ..., im} (I - Influence). Such causal relationships 
are defined in the context of influencing the effective implementation of the project. In 
order to determine the cause and effect relationships between project stakeholders, it is 
proposed to identify the competencies of each stakeholder, which can be termed cognitive 
potential. The initial value of the stakeholder cognitive capacity may vary from -1 to +1. 
That is, CS = {−1; +1}. Thus, a cognitive map is a weighted oriented graph G = (S, I) 
in which S (Stakeholder) is the vertices (project stakeholders), I (Influence) is the set of 
arcs that reflect the direct effects of stakeholders on each other. Each arc that binds the 
stakeholder si to the stakeholder sj has a weight aij that reflects the nature and strength 
of the influence of the stakeholder si on the stakeholder sj. If aij is a positive value, then 
when the value of the cognitive potential si changes, the value of sj changes in the same 
direction; if aij is negative, then when the value of si changes, the value of sj changes in 
the opposite direction. The module of magnitude aij characterizes the force of influence. 
The adjacency matrix An is associated with graph G (Fig. 2). The element aij of the matrix 
An at the intersection of the i-th row and the j-th column characterizes the influence of the 
interested party si on the interested party sj.

Fig. 1. Conceptual model of forming and transferring experience of projects and best 
practices into relevant knowledge bases, where:

1 - creation of a new project based on the basic methodology;
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2 - updating the project management methodology when changing the basic methodology;
3 - transfer or application of project best practice as a basic methodology
or adjusting the existing basic methodology for transferring the project to the experience 

base;
4 - adjusting the basic methodology to the experience of the project;
5 - transfer of the project to the best practice framework upon its completion;
6 - transfer of experience from the project to the experience base at the end of the project;
7 - transfer of best practice to an extended project model in progress
the project;
8 - transferring lessons from previous projects to an extended project model.

Fig. 2. The adjacency matrix characterizing the influence of stakeholders

Therefore, at this stage there is an alignment of stakeholders' potential to reduce 
the negative impact. Cognitive equalization is an enhancement of the competency of 
the stakeholder whose cognitive potential does not allow effective interaction with 
other parties in the project implementation process. Elements of the cognitive model 
are project stakeholders and lines of interaction. Also, the cognitive model indicates the 
respective potentials of each party, which are determined by the competence elements of 
the standard for assessing the competence of project managers of the International Project 
Management Association. The structuring of information is carried out to determine the 
set of all project stakeholders S = {s1, s2, ..., sn} (S - Stakeholder), as well as the set 
of cause and effect relationships between them I = {i1, i2, ..., im} (I - Influence). Such 
causal relationships are defined in the context of influencing the effective implementation 
of the project. In order to determine the cause and effect relationships between project 
stakeholders, it is proposed to identify the competencies of each stakeholder, which can 
be termed cognitive potential. The initial value of the stakeholder cognitive capacity 
may vary from -1 to +1. That is, CS = {−1; +1}. Thus, a cognitive map is a weighted 
oriented graph G = (S, I) in which S (Stakeholder) is the vertices (project stakeholders), 
I (Influence) is the set of arcs that reflect the direct effects of stakeholders on each other. 
Each arc that binds the stakeholder si to the stakeholder sj has a weight aij that reflects 
the nature and strength of the influence of the stakeholder si on the stakeholder sj. If aij 
is a positive value, then when the value of the cognitive potential si changes, the value of 
sj changes in the same direction; if aij is negative, then when the value of si changes, the 
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value of sj changes in the opposite direction. The module of magnitude aij characterizes 
the force of influence. The adjacency matrix An is associated with graph G (Fig. 2). 
The element aij of the matrix An at the intersection of the i-th row and the j-th column 
characterizes the influence of the interested party si on the interested party sj.

In modeling the behavior of the system, two approaches are used - taking into 
account the linear (direct) influence of stakeholders on each other, and taking into 
account the integrated (direct and indirect) influence of stakeholders. In this paper the 
model of linear influence of project stakeholders is considered, the state of the situation 
(the value of cognitive potential of the interested party) in the following time interval t 
+ 1 can be defined as follows:

where sn (t + 1), sn (t) sn (t-1) are the values of the stakeholder cognitive potential 
at times t + 1, t and t-1, respectively.

Given the uniqueness of the situations, it can be assumed that the stakeholder 
management actions may be different. Examples include: stakeholder training, 
transferring a specialist from a “strong” team to a weak team, specifying tasks, etc. It is 
also advisable to build a knowledge base of specific situations and relevant stakeholder 
actions, and therefore formalize relevant experiences that can be used in the future.

The idea of value as a degree of balance of satisfaction of interests of different 
project stakeholders has been reflected in one of the most popular international project 
management standards Project Management Body of Knowledge Guide, developed by 
the Project Management Institute (Project Management Institute), PMI). This standard 
included [6] a model of nine project management knowledge areas. Understanding the 
importance of engaging with the project's stakeholder environment to achieve its goals, 
the new, fifth edition of the PMI methodology introduced [1] an additional tenth area of 
expertise: Project Stakeholder Management. Although directly in the field of stakeholder 
management knowledge there is no question of values, but the essence of the concepts 
considered is very close. Robert Edward Freeman, founder of the stakeholder approach, 
writes [5]: “The stakeholder (stakeholder or stakeholder) theory embodies a universal 
approach to doing business. Business is only a part of the moral world in which we live. 
The national and cultural characteristics of the countries are certainly important, but I have 
not yet met a company that would have no buyers, suppliers and employees and would 
have a relationship with the local community. I think they are very similar in terms of 
value creation to companies around the world. The new version of the PMI methodology 
introduced standard emphasizes [1] that the harmonization of stakeholder interests and the 
provision of professional interaction between stakeholders and project team members in a 
collaborative spirit is one of the major areas of responsibility of the project manager. The 
stakeholder management process was divided into 4 sequential steps, shown in Figure 3.
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Fig. 3. Stakeholder management process
1. Identification of project stakeholders
1.1. Shareholders (stake holders), team, clients
1.2. Trade unions, social groups (steak quarters)
1.3.Government bodies (stakeholders)
1.4. Activists, advocates of public interests (stacikers)

Each of the steps is backed up by a detailed work process and provided with tools for 
quantification. Thus, the PMBOK toolkit can be used to work with project stakeholders. 
First of all, it is necessary to identify the stakeholders and analyze them. The standard 
offers four different stakeholder classification models:

- Power / Interest Matrix, groups stakeholders based on their level of authority 
("authority") and level of interest ("Interest") in project outcomes;

- Power / Impact Matrix, groups stakeholders based on their level of authority 
(“authority”) and active involvement (“influence”) in the project;

- Power / Impact Matrix, groups stakeholders based on their active involvement 
(“impact”) in the project and their ability to lead to changes in project planning or 
execution (“Impact”);

- a feature model that describes stakeholder classes depending on their level of 
power (ability to impose their will), urgency (need for immediate action), and legitimacy 
(their involvement is appropriate).

Figure 4 shows an example of a power / interest matrix where the points A-H denote 
the location of some conditional stakeholders.
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Fig. 4. Stakeholder Power / Interest Matrix

The complexity of dealing with stakeholder values is that they are described by 
qualitative parameters that are subjectively defined. The stakeholder may change 
their attitude to value as a result of external factors. An example is an advertisement 
that changes the stakeholder relationship by providing information that changes the 
stakeholder relationship to the advertised product or service. Most advertising projects 
are focused on the priorities and degree of satisfaction of the stakeholders.

That is, the aforementioned assumption of the study will be able to clearly formulate 
the possible impacts of stakeholder decisions (based on motives) on the course, tactical 
and strategic plans of the project. Modern project management is based on the premise 
that people are the key to success: thoughts, emotions and interpersonal contacts are 
the basis of creativity. Traditional management stamps - working on a plan, minimizing 
change, tight control - are purely administrative functions. In the world of modern 
projects, where planning is minimized and changes are permanent and unforeseen, the 
project manager rather acts as a leader, which allows project participants to find the 
best solution and make constant correction [6]. In this regard, it is necessary to change 
the approach to planning and managing contemporary local and regional development 
projects to a more flexible one.

When implementing a social program or portfolio, the customer, investors, consultants, 
organizational groups, project management teams, general contractors, research centers 
and regulators form a multitude of stakeholders. Not only do stakeholders have a 
strong economic impact on the project / program, they are also interested in mobilizing 
resources, social effects from the implementation of the program, and concerned about 
its environmental impact. Therefore, the success of any project / program depends not so 
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much on the paper on the initiative, but on the things that are difficult to measure and even 
more difficult to implement. In this study the realization of the possibility of designing the 
needs of the stakeholders on the budget (estimate) of the social sphere project was carried 
out. The following research involves the formation of a portfolio of requirements for 
specific areas of social projects and programs. According to the author, the development of 
a portfolio of stakeholder requirements is key in developing the mission and, subsequently, 
the strategy of the social project. One of the main points of this study is to consider the 
project's implications. That is why the project management standard emphasizes rigid and 
soft systematic approaches and pays so much attention to the interaction in the internal and 
external environment of a social project, namely stakeholder management.

Which leads to the conclusion that purposeful public management of change in 
society depends not only on the approval of unifying and pragmatic goals, but also on 
the formation of existing social capital, on the integration of national mentality into 
economic policy, etc. on the constructive cooperation of the main stakeholders of any 
project / program.
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INVESTMENT ATTRACTIVENESS OF UKRAINE
 IN THE CEE LANDSCAPE

Maria Konstantinova,
Nataliia Bychkova, Ph.D., Associate Professor,

Department of World Economy and International Economic Relations,
Odessa National I.I.Mechnikov University

Annotation. This article examines Ukrainian investment attractiveness during the last 5 
years basing on such fields as corruption, political stability, Equity Risk Premium and Doing 
Business rate in comparison with Czech Republic, Poland and Hungary. We determine key factors 
of FDI for each country and their impact on the basis of regression analysis. Advices for future 
improvements of Ukrainian investment attractiveness are given. 

Key words: investment attractiveness, corruption perception index, doing business, Equity 
Risk Premium, foreign direct investments.

Relevance of the study. Foreign Direct Investments are one of the most spread and 
much discussed topic during the last 5 years alongside with corruption, taxes, gas-issue 
and all other modern problems of the economy. With the decision “to move towards 
West” and signing the Association Agreement with EU Ukraine has to face her problems 
and solve them. Sophisticated and risky economic situation and investment environment 
are said to be improved after four years of Dignity Revolution.

 Nowadays Ukraine and its economy are talked a lot about. Foreign agencies and 
government authorities conducted a number of researches analyzing current political, 
monetary, fiscal and economic situation. Moreover, a lot of advices were stated with a 
purpose to improve current situation.

Analysis of research and publications. The current trend of FDI Attractiveness 
of EU has declined. In 2018 year in the greatest economies in Europe – Germany and 
the Great Britain – the decline for 13% in FDI inflow was detected. Non-European FDI 
inflow to Europe decreased by 8%. Uncertainty over UK’s future relations with EU 
after Brexit vote holds back foreign direct investment in the region. However, CEE is 
considered as the second-most attractive region in the world.

In 2014 year after Revolution of Dignity and restoration of political stability FDI 
inflow to Ukraine renewed. ACC studied recent developments in banking, energy, 
agricultural and real estate sectors, etc. According to ACC 2018 survey Approximately, 
74% of American Chamber of Commerce noticed the increase in business in 2018 in 
Ukraine and the same percent were ready to expand their business in 2019. Well known 
that Ukraine has a great potential depending on its geographic positioning - 4 out of 10 
European transport corridors, a quarter of the world's black soil reserves. Ukraine is 1 of 
6 countries in the world which can build a plane from the very beginning. Ukraine has 
massive high-tech industrial base. But still there are spheres requiring improvements.

Recently investment attractiveness of Ukraine was studied by Galina and Mykola 
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Gritsaenko (2017) in comparison with former Soviet republics through the period 
from 2012-2016 [1]. They analyzed the net inflow of FDI, GDP, Doing Business index 
etc. Economists concluded that former leader of Soviet Union – Ukraine – has lost its 
position. Kharlamova (2014) analyzed investment attractiveness of Ukrainian regions 
[2]. The most attractive regions were Kiev and Dnepropetrovsk with leading positions in 
infrastructure, industry concentration and education level. Kononov (2010) scrutinized 
FDI trends in 2010-2011 and the policy environment of Ukraine [3]. Despite such 
problems as law instability, corruption, absence of guarantees Kononov highlighted 
perspectives in huge market, cheap and qualified labor force, natural resources.

The purpose of this study is to analyze the  actual distinguishes  in investment 
climate between Ukraine and leading CEE countries for  identifying the possible ways 
of improving the Ukraine’s investment attractiveness.

Main study material. All factors that influence FDI are shared by the spheres of 
their origin, namely political, economic and social, etc. Also they are divided as negative 
and positive. According to theoretical researches there is a list of factors with negative 
effect such as: corporate tax rates, salaries, conflicts, corruption, revolutions and strikes, 
high level of unemployment, geographical distance etc. 

In case of Ukraine, the most known and spread problems are known as corruption 
and political instability which impact property rights, tax system, market competition 
and so on.  

According to the World Bank definition, corruption is an abuse of public or 
corporate power for private gain, which is presented in all countries over the world, what 
Corruption Perceptions Index demonstrates [4]. With the reduction of corruption in the 
country, the indicator is growing and reaching 100 points.

 Fig 1. Corruption Perceptions index of Ukraine, Poland, Czech Republic 
and Hungary for 2009 - 2018 in points 

Source: [5]
The dynamics of the Corruption Perceptions Index in Ukraine have improved by 10 

positions over the last ten years. Although, the trend is rising, these indicators are low. 
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In Mongolia, corruption is rated at 37 points, Nigeria at 34 points, Vietnam, Moldova, 
Pakistan at 33 points, Liberia also 32 points as of 2018.

These indicators are critically low compared to European countries. The average 
European index is 66 points. According to Transparency International, 80% of 
Ukrainians pay for services that should be free of charge and give about 10-20% of 
payroll on bribes [6].

Bribery and “grateful” payments are widespread among Ukrainian government 
officials what negatively effects on business registration and trade procedures. Public 
procurement, taxation system, health system energy system suffer from corruption. This 
problem is considered as the biggest obstacle of FDI attractiveness as it undermines 
country trustworthiness [7].

In Poland judiciary is known to restrain business development [8].  In recent years, the 
Polish Anti-Corruption Bureau was set up [9]. The same problem affects Czech Republic 
but corruption is sophisticated and difficult to detect. However, the most corrupt sector 
is public procurement [10]. Hungarian suffers from corruption in tax administration. 
Irregular payments and bribes are common. According to the Business Environment and 
Enterprise Performance Survey 2016, tax administration considers the biggest obstacle 
to company’s operations [11]. Judiciary system is also subject to corruption, mainly due 
to recent political decisions [12].

It is well known that Equity Risk Premium (ERP) is a premium that is claimed by 
foreign investors as compensation for investing in a foreign country. In other words the 
risk premium is the expected return on investment and determines the cost of capital.

Fig. 2 Equity Risk Premium in 2009-2018 expressed as a percentage 
Source: [13]

The highest risk of ERP index is represented was in Ukraine - 21,94% in 2015 year. 
The lowest rate for Ukraine - 12,75% was in 2009. In comparison, the highest index 
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between European countries is 10,17% in Hungary 2015. In 2018, the risk premium in 
Ukraine was 16.37%, in Hungary - 9.02%, in Poland - 7.14%, in the Czech Republic - 
6.94%. Thus ERP in Ukraine is 2 times bigger than in other countries during the analyzed 
period.

Between 2011 and 2013 Ukraine’s external debt was held at 80% of GDP. In 2014-
2015, the indicator rose sharply to 129% of GDP in 2015. In 2013 long-term loans in 
the structure of Ukraine's external debt increased by $ 3,126 million in comparison with 
2014 and by $ 3 654 million in 2015. From 2015 to 2018, external debt is reduced to 87% 
of GDP. This was mainly due to the increase in Ukraine's GDP. From 2015 to 2018, GDP 
grew by 20% annually [14]. As of 2018, Poland's external debt was 64%, in Hungary 
100.5% in the Czech Republic - 81.7%

Table 1
Regional Political Risk Index of Ukraine, Poland, Hungary and the 

Czech Republic in 2014 - 2018 in points
2014 2015 2016 2017 2018

Ukraine 55 53 55 56 57
Poland 81 81 79 78 80
Hungary 73 75 73 73 75
Czech Republic 88 88 89 88 89

Source: [15]

The Political Risk Index is rated at 100 points. With the growth of the indicator, 
the stability of the economy improves. Compared to the countries analyzed above, 
Ukraine is also far behind these countries, despite the fact that Poland, Hungary and the 
Czech Republic have a tendency towards nationalism, which conflicts with European 
democracy. Ukraine is 20 points behind Poland and Hungary, 30 points behind the Czech 
Republic. Over the last ten years, the indicator has had an upward trend, but has risen 
only by 2 positions and reached 57 points in 2018 year. In 2019 Vladimir Zelensky was 
elected as a President. In his first official act after taking the oath, Zelensky dissolved 
parliament, calling for early elections, at which the “Servant of the People” Party won 
most seats.

Hungary's Conservative-populist government, consisting of Prime Minister Viktor 
Orbán and the ruling Fidesz Party, has in recent years concentrated the executive, 
legislative and judicial branches in their hands [16]. It is believed that such an example 
of public policy was imitated by Poland and could be imitated by the Czech Republic. 
In 2015, the Conservative Party “Law and Justice” won the presidential election with 
the nomination of Andrzej Doody. This year, during the Seim elections, the party 
received 37.6% of the vote and 235 seats out of 460. This will allow it to form a one-
party majority government for the first time in the country's post-communist history. The 
party adheres to a nationally conservative ideological orientation [17]. After the collapse 
of Czechoslovakia, many Czechs have become disillusioned with traditional political 
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parties that have been mired in corruption scandals. Babysh, who ranks second in the 
list of the richest people in the country, promises to restore order. In 2017, the Czech 
Republic elected Andrey Babysh of the ANO party as Prime Minister [18].

Table 2
International Property Rights Index of Ukraine, Poland, Hungary and the 

Czech Republic in 2009 - 2018 in points
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Ukraine 4.2 4.2 4.0 4.0 4.2 4.3 3.9 3.9 3.4 4.2 4.4
Poland 5.3 5.5 6.2 6.2 6.2 6.1 5.9 5.9 6.3 6.1 5.9
Hungary 6.4 6.5 6.4 6.4 6.3 6.1 6.3 5.7 5.9 6.1 6.2
Czech 
Republic 6.1 6.2 6.5 6.4 6.5 6.5 5.8 5.9 6.9 6.9 7.0

Source: [19]

IPRI index reflects the legal and political environment, physical property rights, 
and intellectual property rights. With the increase of the indicator, individuals and firms’ 
economic freedom and protection is growing thus a trustworthiness of the economy 
which effects investment attractiveness in return. 

The Ukrainian IPRI index increased by 0.1 to 4.4 during last 10 years, ranking 23rd 
out of 25 in Central and Eastern Europe and 109th out of 129 in the world. Ukraine is 
classified by the World Bank as a lower middle income country.

The Czech Republic's IPRI rating in 2019 increased by 1 to 7.0 out of 10 points, 
which is second in Central and Eastern Europe and 22nd in the world. The Czech 
Republic is classified by the IMF as part of the advanced economies group and the World 
Bank as a high-income country.

IPRI in Poland increased by 0.6 to 5.9, ranking 9th in Central and Eastern Europe and 
Central Asia and 52nd in the world. In comparison with 2018 year indicator declined for 
0.095 points. Poland is classified by the IMF as part of a group of developing countries 
and by the World Bank as a high-income country.

The Hungarian IPRI index declined by 0.2 to 6.2 in 2019, ranking 6th in the region 
of Central and Eastern Europe and Central Asia and 43rd in the world. However, in 
comparison with the previous year indicator rose by 0.12 points. Hungary is classified by 
the IMF as part of a group of developing and developing countries and the World Bank 
as a high-income country.

In Ukraine, income from the acquisition of real estate in excess of its book value (ie 
capital gain) is treated as taxable income and is subject to corporate income tax at the 
appropriate rate (18%). Real estate sales are usually subject to VAT at the standard rate 
of 20%. The VAT reimbursement for such transactions may not be less than the carrying 
amount of the property asset as of the beginning of the tax period during which it is 
disposed of.

Czech Republic 21% rate is introduced for real estate transfers and reduced rate – 
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15% is for the transfer of housing for social purposes. Land, except for construction, is 
always exempt from VAT. An individual income from a share in a partnership is taxed 
at the rate of 15%. A legal entity income from a share on partnership is taxed at a rate of 
19%. For corporations, rental income is part of their taxable income, which is subject to 
19% corporate income tax [20].

The individual income tax or corporate income tax are deducted from the sale of 
real estate. Corporate income tax is paid at a flat rate of 19% on net income. VAT is not 
payable on stock transactions. At the same time, as a rule, a stock transaction is taxed 
under a civil transaction (rate is 1%). Depending on the condition of the property, it may 
be subject to VAT or a civil tax at the rate of 2%. VAT is paid by the seller at a rate of 
23% [21].

The acquisition of real estate in Hungary is usually subject to a transfer tax of 4% of 
the market value. If the value is more than 1 billion HUF, a reduced rate of 2% will be 
applied. Company or limited liability company’s income is 9% rate taxed. Non-private 
shareholders’ dividends are not subject to withholding tax but non-resident individuals’ 
ones are taxed at the rate applicable under the respective double tax treaty. If a double 
tax treaty is not applicable, withholding tax is payable at the rate of 15%. Dividends 
distributed by Hungarian entities are exempt from shareholder income tax [22].

Fig. 3 External debt of Ukraine, Czech Republic, Hungary and Poland in 
2009-2018 as a percentage of GDP 

Source: [23; 14]

According to recent researches depending on the certain threshold external debt 
restrains economic growth and positive influence from FDI inflow. Chengchun, Sailesh, 
Glauco (2018) on the basis of unbalanced panel of data for 39 developing countries from 
1984–2010 estimated Hansen thresholds model and stated that if external debt is less 
than 61-69% GDP, FDI will have a positive effect on economy [24]. 

In the structure of Ukraine's external debt, the largest share is taken up by other 
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sectors of the economy - 44.8%. But as for 2018, it was down $ 1.9 billion by reducing 
the volume of trade credit obligations, reducing debt on government-guaranteed loans, 
and increasing liabilities for non-guaranteed short- and long-term loans. The general 
government sector accounts for about 40% of external debt. In 2018, the public sector 
share grew by $ 1.2 billion due to $ 2 billion Eurobond placement and $ 1 billion credit 
in the World Bank and EU borrowings for $ 1,8 billion. The share of the Central Bank 
and other deposits and corporations is 7 and 5% respectively. IMF borrowing from the 
Central Bank is $ 1.4 billion USA. Redemption - $ 0.7 billion USA [14].

Due to increase of the debt, the amount of overdue debt increased, too. Commercial 
bank’s loan portfolios were spoiled, so they incurred costs to form working balances 
for late payment, what affected the dynamics of the norm of regulatory  capital, thus 
financial stability [25].

More than 2000 articles are studying positive correlation between FDI and Doing 
Business rating. Doing Business rating reflects the quality of laws and regulations which 
effect small and medium sized business – the first stage of business activity, so it is also 
useful for foreign firms. Thus, this is the reason why Ukraine government officials paid 
much attention on this indicator during recent years. 

Fig. 4 Rating of Doing Business in Ukraine, Poland, Hungary and Czech Republic for 
2009-2019, place in the rating 

Source: [26]

According to the Ease of Doing Business rating, Ukraine is  ranked 76th out 
of 190 countries. Over the last ten years, the Doing Business rating was improved 
significantly. In 2009, Ukraine was ranked 145th. Since 2013-2014, Ukraine's 
position has started to improve annually. In comparison, Hungary ranks 53rd, the 
Czech Republic - 35, Poland - 33. 

Over the last five years, Ukraine has simplified tax payments by introducing 
electronic filing and payment for medium and large enterprises; simplified business 
establishment by eliminating the minimum capital requirement for setting up a company, 
as well as by requiring notarized registration documents; strengthened the protection 
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of minority investors, requiring detailed immediate public disclosure of related party 
agreements; simplified the payment of taxes by reducing the single tax rate on social 
security contributions and more [27; 28; 29]. But there are still areas in need of attention 
and improvement in Ukraine.

Based on the analysis above, we are constructing regressions for Ukraine and 
selected CEE countries. The model could be defined as follow:

FDI - FDI net in US dollars, ERP – Equity Risk Premium in percent, CPI - Corruption 
Perceptions Index expressed in points, IPRI – International Property Rights Index in 
points, β0, β1,β2,β3 – unknown variables, ε – residuals. 

The data includes 40 (10 per country) annual observations from 2009-2018. 
Descriptive statistics of the model variables is presented in the Table 3.

Table 3
Descriptive statistics

Variable Min Max Mean Median Stand. Dev.
ERP 0,57 15,69 6,77 7,54 3,67
CPI 22 63 46,43 49,5 12,77
IPRI 3,42 6,98 5,66 6,1 1,00

Source: calculated by the authors

 Estimates of regression coefficients were obtained with the use of Ordinary least 
square (1OLS). Also FE and RE models were used to specify the data.  Dependent 
variable is taken as difference between inflow and outflow measured in billions of US 
dollars. It should be considered while the interpretation the regression results.

The selected set of variables can explain 35% the variation of the dependent variable. 
Assessment by the method of inflation factors showed that multicollinearity is absent. 
For defining the influence of individual country’s features on FDI FE model was carried 
out. It was impossible to analyze RE model as degrees of freedom were not enough 
to apply RE regression. In order to determine the model which best approximates the 
presented data, a panel diagnosis was performed. Using the Wald test, it was found 
that the model with pooled effect was the most appropriate for analyzed data. It can be 
explained by limited amount of observation or absence of linear dependence. 

The greatest impact on FDI has International Property Rights Index. Changes of 
this indicator lead to increase of FDI inflow and decrease of outflow as more trustable 
conditions of property protection are appearing in the economy. The results of pooled 
regression showed a direct relationship.
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Table 4
Results of estimation of FDI regression model of panel data

Pooled FE

const -27415,5
(-3,847)***

-16161,7 
(-1,955)*

ERP 6,373 
(2,893)***

520,341
(2,186)**

CPI -180,958 
(-2,347)**

45,457
(0,415)

IPRI 4430,63 
(3,996)***

787,227
(0,560)

R2 0,350 -
Log-likelihood - -365,58
F (3,36)/(6,33) 6,47 7,21

*** - statistical significance by level 0,01 ** - statistical significance by level 0,05
Source: calculated by the authors.

 Also positive effect on FDI has ERP. This indicator is also valuable in regression 
with fixed effect as FE is determined by individual features of the object. Growth in ERP 
increases FDI inflow and declines FDI outflow. Taking into account results of  pooled 
regression, it should be noted that the difference in ERP between countries distinguishes, 
especially between Ukraine and CEE countries. Regarding this results we should pay 
attention to the dynamics of bonds yield. For instance, Czech 1 year bonds have 1.5% 
yield, 5 years – 1,15%, 10 years – 1,45%, Poland 10 years bond – 2, 035%, Hungary 
1,8% yield. Ukraine doesn’t have so wide range of bonds but their rates are higher: 1 year 
bond – 14,6% yield, 2 years – 14,1%, 3 years – 13,7% [30]. Thus, we can suppose that 
direct dependence appears due to government bonds yield, issued in national currency. 
Considering modern situation with great amount of capital searching for profitable 
investments, high rates of Ukrainian bonds can be more attractive as they are providing  
higher income in shorter period. As for CEE countries, they are trustworthy, increase in 
bonds yield attract more investors.

Corruption perception index is characterized by the fact that high indicator reflects 
less corruption in the economy. According to our regression,  increase of the indicator 
or less level of corruption in the country leads to FDI outflow. However, this theory 
can explain situation with Czech Republic and Poland. As for Ukraine and Poland,  
Nguyen Ngoc Thach, May Binh Duong, Tran Chi Kim Oan (2017) provided examples 
of such imperial studies in which this effect is observed mainly in countries with weak 
institutional structure. Paying bribes helps to avoid paying excessive or unexpected 
taxes checks and save time. This effect is avoided by improving institutional public 
institutions [31].

To determine which independent variable has a greater impact on each country we 
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improve regression analysis on the basis of Ordinary least square (1OLS) and software 
Gretl.  All the data were taken for the analyzed period 2009-2018 as time-series for 
each country. It was also included new indicators which can be greater influence on the 
economy basing on their specification. Also dependent variable was changed to FDI 
inflow as a percent of GDP and External Debt (ED) as a percent of GDP were included as 
it could have impact on economics. Dummy variable, characterizing Ukraine Association 
with EU, was included in Ukraine’s regression.

FDI - FDI inflow as percent of GDP, ERP – Equity Risk Premium in percent, IPRI 
– International Property Rights Index in points, ED – External Debt as percent of GDP, 
Dummy – dummy variable characterizing Ukraine’s Association with EU, β0, β1, β2, 
β3, β4 – unknown variables, ε – residuals.

Table 5
Results of estimation of FDI inflow regression model
Czech Republic Poland Hungary Ukraine

FDI inflow % GDP

ED 0,042
(1,031)

0,176
(1,427)

1,025
 (4,511)***

0,074
(0,013)**

ERP -1,146
(-1,356)

-0,236 
(-1,923)

IPRI -2,725
 (-1,543)

-129,713 
(-5,105)***

d_AEU
R2 0,293 0,264 0,796 0,807

F(2,7)/(3,6)1 1,454 1,256 13,705 8,403
*** - statistical significance by level 0,01 ** - statistical significance by level 0,05 * - 

statistical significance by level 0,1
Source: calculated by the authors

Regressions for Czech Republic and Poland are less statistical significant than 
for Hungary and Poland. Independent variables on level 29% and 26% explain inflow 
of FDI. This result can be explained by the dynamics of the analyzed indicators. In 
general, the economies of Poland and the Czech Republic are better off with more stable 
risk premiums, corruption etc. Therefore, the independent variables no longer affect 
economies of the countries, as is the case in Hungary, which still needs improvement. 
Thus, these two countries need deeper and further studying. 

External debt has a positive influence on FDI investment. According to theories ED 
should have negative impact as it increases instability and risks. But this situation can be 
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explained as foreign borrowings are improving investment environment. Especially in 
case of Ukraine loans from IMF, EBRD and EU. 

The analysis of ERP for Czech Republic and Ukraine showed negative impact on 
inflow of FDI. 

Increase of International property rights index restrains inflow of FDI and decreases 
it by 2,73% (Poland), 129,7% (Hungary). Such tendency can be explained if these 
countries are implementing national protective programs or help strengthen monopoly 
if measures were taken for all entrepreneurs but most part of them is monopolized. This 
result is based on Smith (2001) study of IPR protection effect on technology transfer 
according to which greater protection allows a firm to reduce its exporting capacity even 
if technologies were improved due to price rise in local markets [32].

According to the regression results Association with EU has a negative impact on 
FDI inflow what needs further studying. Ukraine signed this document in 2014 year. 
According to FDI dynamics presented by State Statistics Service [33] from 2014 year 
key country-investors decreased their transfers by 20-30%. That is why Association is 
associated with decrease in FDI inflow.

Conclusions. Despite of recent improvements, which were discussed recently, 
Ukraine has a vast of issues requiring attention from the government. 

All analyzed Ukraine’s indicators are double worse than European ones. Sometimes 
Ukraine could be compared with Hungary. These two countries have similar problems 
with corruption. Specifically there are problems with government institutions. Ukraine’s 
debt burden is smaller than Hungary’s one. 

However, Corruption Perception index is extremely low. Ukraine is placed between 
African countries – Malawi, Mali and Liberia. Due to low corruption security Political 
risk index and International Property Right Index are low. At the moment, most of the 
political system is corrupt. The Ukrainian bureaucracy is able to find a way around the 
rules or delay them. Enterprises and entrepreneurs can be easily levied unexpected taxes 
due to discretionary taxation.

Thus to attract FDI into economy Ukraine should create transparent and fare political, 
institutional and market system. A lot of measures were taken according to the Doing 
Business rating. Nevertheless there are fields, requiring revision.  With the aim to develop 
market competition, government should consider the land market liberalization. It can be 
implemented with a list of rules and requirements regarding purchasing such as: limited 
amount of the land under ownership, qualification requirements for buyers, ecological 
reliability and regulation of new projects considering to be implemented. Land market 
should be transparent and open. Law on the National Geospatial Data Infrastructure, 
which includes a system of policy measures, institutional mechanisms, technologies, 
data and personnel to enable the exchange and efficient use of geographical information, 
should be implemented. The EU INSPIRE Directive can be taken as example. 

The good aim for FDI attraction can be development of innovative parks. There are 
16 innovation parks registered with the Ministry of Education, but they lack the internal 
operational and management staff. It is necessary to liberalize the existing legislation on 
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science parks to establish transparent mechanisms for the distribution of public funding 
and attracting private investment, providing independent advisory support from the state.

Ukraine should review its government structures, according to its effectiveness, 
quality, spending and corruption. The outcome of this issue could be a seat reduction.

Taxation system should be revised as well. There is a huge burden due to discretionary 
taxation. Tax evasion schemes are easy to use and distort competition in the market. A 
possible way out of this situation may be to deduct capital, instead of income tax. This 
tax will simplify the tax system, as it will not be necessary to keep tax records, only 
accounting. Companies will not a have reason to hide their real incomes and capital is 
promoted to stay inside country. Another appropriate step may be Ukraine's accession 
to the CRS standard to increase foreign investors' confidence and implement a non-
discretionary fiscal policy to improve the internal taxation.

In bank system transparency of information and the introduction of internationally 
recognized disclosure standards are required. Modernization of bank risk insurance. 
It is important to create favorable conditions for expanding bank capital, especially 
foreign ones. This may be facilitated by a reduction in currency risks and a reduction in 
corruption.

The fight against corruption requires a full review of law enforcement, the SSU 
(Security Service of Ukraine), the tax service, business intelligence agencies, the 
judiciary and other corrupt public authorities. An audit of their objectives and results is 
required, and further elimination of corrupt agencies.
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Introduction. Today, the economic development of the world's leading countries is 
driven by the dominance of the digital economy and the transition to the digital economy. 
It is the digital economy that enables the world's leading countries to enhance their global 
competitiveness and national security. The digital economy provides new opportunities 
for businesses to grow by increasing productivity, reducing costs and their consumers, 
who can get services faster at lower prices. Drivers of enterprise digital transformation 
are market changes, customer needs, competitor actions, and the emergence and spread 
of new digital technologies.

The transition to the digital economy is changing the way businesses do business. 
The digital economy is driving technological change and creating new market rules for 
businesses, which drives digital changes (and digital transformation) in enterprises.

Research of existing solutions of the problem. Digital enterprise transformation 
is a holistic approach to digital transformation: actions / functions; business processes; 
business models; business ecosystems (networks of partners and stakeholders); 
organizational culture, organizational structure, skills of clients and employees, 
management of business assets [1].

McKinsey company has identified the most important aspects of the enterprise digital 
transformation cycle: digital customer engagement; product and service innovation and 
collaborative model creation; distribution, marketing and sales; digital implementation; 
risk optimization; strengthening corporate control [2].

The PricewaterhouseCoopers digital transformation model identifies six phases: 
strategy (company analysis, value creation, corporate culture, human capital); design 
(development of transformation roadmap); construction (development of digital business 
platform, operating model, IT services); implementation (business platform, employee 
training); operational development (formation of new business model, management of 
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business platform and applications); review (monitoring of service level efficiency and 
optimization of business model) [3].

The Boue´e and Schaible digital transformation model describes a master plan 
for digital transformation, which includes three phases: analyzing the impact of digital 
technologies on the industry (forecasting future scenarios and analyzing changes in value 
chains); comparison with the current situation of the enterprise (analysis of existing 
business opportunities, analysis of products, customers, human resources, partnerships 
and development of digital business strategy); roadmap (options for future scenarios) [4].

The Digital Transformation Model of Massachusetts Institute of Technology and 
Capgemini Consulting company has three key areas - or key pillars, for each business 
to focus on, namely: customer experience (understanding customers, increasing revenue 
from existing customers, search for new points of customer interaction), operating 
process (automation of production processes, realization of employees' creative potential, 
performance management based on Big Data analysis) and business model (point-to-
point introduction of new technologies, introduction of new digital business models, 
digital globalization) [5].

The enterprise digital transformation model of Esera identifies five phases: analysis 
(customers, competitors, markets and business opportunities); digitalization strategy 
(definition of market position and target groups of customers); design (vision of customer 
experience, value proposition and opportunity definition); organizational impact (impact on 
staff, organizational structure and culture, business processes and management systems); 
transformation (change management, branding and external communications) [6].

The results of the study of digital transformation of enterprises showed that the 
digitalization of the enterprise can have both positive and negative consequences. The 
digital transformation of enterprises that have a sufficiently advanced management of 
digitalization is beneficial, and enterprises with weak management suffer from a digital 
leap in their development. Business profits are found to increase by an average of 26% 
when combined with digital technologies and new management practices. If only to 
improve the management, without resorting to the use of digital technologies, the profit 
of enterprises increases by 9%. If, however, only invest in digital technologies, forgetting 
the necessary changes in management, profit does not grow at all, but falls by 11% [5].

The main approaches to the introduction of digital technologies at enterprises 
are the "company-technology" and "technology-company" approaches. The use of 
the "company-technology" approach views digitization as an integral element of the 
strategic management of an enterprise, a tool for improving its efficiency. The opposite 
“technology-company” approach is not aimed at improving the management of the 
company, but aimed only at developing new, not yet proven, digital technologies. 
This approach does not optimize the functioning of the enterprise as a whole, since 
suboptimization of individual elements of the system does not mean optimization of the 
system as a whole [7].

Practical implementation of digital technologies in enterprises according to customer 
requirements and "company-technology" approach is the application of software 
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development models: waterfall model, spiral model and incremental model. Waterfall 
model, spiral model and incremental model have the same properties, but different 
advantages and disadvantages for the implementation of software development projects 
and digital transformation of the enterprise [8].

Digital enterprise management is a new paradigm aimed at building and developing 
engagement of digital service developers or providers with sellers of digital services to 
consumers. Customer expectations are forcing businesses to use digital services from 
developers and suppliers to provide new digital services and meet the needs of customers 
who expect products and services to be delivered faster anytime, anywhere and on any 
device. These new digital services are being implemented with flexible software and a 
suite of IT solutions designed to make digital businesses fast and optimized [9].

The most common methodology for managing software development projects is the 
Scrum approach, which clearly emphasizes quality control of the development process 
[10] and the Kanban method, which separates the process at the stage of tasks with 
emphasis on timely delivery [11].

Well-thought-out digital transformation of project management techniques is the 
key to coordinated and effective change for any business. The roadmap for digital 
transformation of an enterprise is a plan for coordinating and managing projects, 
programs and investment decisions [12].

Digital enterprise management is a suite of IT solutions designed to make digital 
business fast and optimized from mainframes to mobile devices, cloud systems and 
includes five key elements: digital service management that combines digital service 
design with IT service management platforms; digital enterprise automation, which 
accelerates the provision of digital services while improving quality and control and 
automating digital infrastructure; digital security that extends the traditional principles 
of quality assurance and not only monitors the status of equipment, applications and 
networks [13].

The transformation of doing business towards the use of digital processes is changing 
the structure of the enterprise and raises important questions about the level of digital 
maturity. Accordingly, different models can be used to assess the level of digital maturity 
of an enterprise.

The Integrated Model of Digital Maturity of an Enterprise is based on an assessment 
of a single set of benchmarking criteria and provides for three scenarios of digital 
transformation: total digital transformation, digital marketing, purposeful transformation 
of digital business. The model assesses the extent to which digitalization supports the 
interplay between digital technology, services and sales and provides an opportunity to 
evaluate the digital maturity of an enterprise in four dimensions: digital culture; digital 
technologies; digital strategy; customer understanding [14].

The MIT Sloan Management Review model, in cooperation with Deloitte, forms the 
ideal digital-transformed enterprise and identifies three stages of digital transformation, 
namely, the early stage, the development stage, and the maturation stage. Each stage 
has different characteristics according to: barriers, strategy, culture, talent development, 
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leadership [15].
The After Digital agency’s model of digital enterprise maturity assessment is a 

determination of the level of digital maturity of an enterprise in three main areas: overall 
digital maturity, digital maturity for change, marketing and communication digital 
maturity. This model defines the stages of digital maturity of an enterprise: tot, teen, 
adult and master [16].

Model of conceptual framework for digital enterprise maturity, which form the 
digital maturity index by assessing three elements: ICT resources (enterprise investment 
in software, staff training and broadband integration); use of ICT (digital technologies 
used by the enterprise in its activity); business efficiency (reflects the effects of enterprise 
access to ICT resources and impact on the national economy) [17].

Digital enterprise transformation plays an extremely important role in the 
industrial revolution Industry 4.0, as digital technologies and digital services enable 
manufacturing enterprises to increase productivity and efficiency. Digital transformation 
in manufacturing Industry 4.0 challenges the opportunities and prospects of businesses 
of all activities [18].

Industry 4.0's digital transformation of enterprises enables businesses to integrate 
with value chains and become part of a larger ecosystem and offer more integrated 
services to their customers. Digital technologies and digital services can support 
business-to-business collaboration and ecosystems, and deliver a significant number of 
products and services. Digital collaboration now extends beyond the enterprise, giving 
customers the opportunity to improve their products and services [19].

Despite the diversity of existing theoretical and practical models and approaches to 
enterprise digital transformation, the issues of managing enterprise digital transformation 
remain unanswered.

Research results. Studies of the application of digital transformation models have 
shown that businesses can accelerate their development and increase profits from the 
introduction of digital technologies and digital services into business processes and 
enterprise business models, provided that digitalization becomes an integral part of the 
enterprise management system.

The experience of developed countries of the world has substantiated the necessity 
to use the concept of the «Triple Helix Model» as a basis for strategic partnership for 
effective economic development [20].

Strategic partnership is an attractive paradigm for the formation and development of 
national innovation and digital systems, enabling the digital transformation of enterprises 
and the implementation of digital innovations required for society.

Taking into account the development of the «Triple Helix Model» strategic partnership 
concept, digital services development models, digital transformation models, digital 
enterprise maturity assessment models and approaches to digital enterprise management, 
we have proposed a digital enterprise transformation model that identifies strategic 
partnership participants: digital enterprises (software developers, Industry 4.0 enterprises, 
government agencies and society) in three spaces, justifying the need to develop links 
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between these institutional actors, ensuring the permeability of institutional actors' spaces 
as the best source of synergies for the creation and implementation of digital innovation, 
the formation and development of national digital infrastructure, Figure 1.

The basis of the proposed model is the strategic collaboration of digital transformation 
(at the center of the intersection of three spaces), which provides new opportunities for 
enterprises at lower risk of forming and implementing more digital innovation.

Digital enterprises that develop software for the digital transformation of Industry 
4.0, that introduce new digital services that contribute to social and economic growth. 
This requires a strong link between digital service developers and Industry 4.0 enterprises 
that are fueling socio-economic growth as the ultimate impact of digital transformation.

Fig. 1. Model of management of digital transformation of the enterprise

Government authorities play a crucial role in the process of business transformation. 
Digital transformation of Industry 4.0's enterprises needs a supportive environment, and 
the state needs to provide a supportive environment and stimulate all digital transformation 
stakeholders. Government authorities need to address the practical and legislative 
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concerns of the ability of the three spirals to real-world enterprise transformation. The 
strategic partnership of the participants of the three spaces serves as a prerequisite for 
the model of managing the digital transformation of the enterprise and the organizational 
and economic mechanism of its implementation.

The project of development and delivery of software is the basis for digital 
transformation of the enterprise and includes the project stages: analysis (gaining 
understanding and users); development of digital transformation concept and strategy 
(hypothesis and digital transformation strategy); development of prototype of digital 
service; alpha - beta testing (hypothesis testing, strategy); digital model. Projects of 
digital transformation and development of roadmaps for digital transformation of the 
enterprise are aimed at implementation of the developed digital service and simultaneous 
implementation of: infrastructure transformation (software, cloud data, ultra-mobile 
broadband (MBB) / fixed broadband (FBB) and fixed-mobile convergence FMC); 
transformation of operational business processes, including process and technology 
automation, use of big data, transformation of organizational structure and digital skills 
of staff; business transformation, including application of developed digital technologies 
and services, business model, digital services to consumers, ecosystem openness, Fig. 1.

Enterprise digital transformation management involves assessing the digital 
maturity of the enterprise, both at the beginning of the digital transformation and in 
the process of implementing the software development, as well as in the process of 
implementing the digital transformation project and developing the roadmaps for 
the digital transformation of the enterprise. Thus, assessing the digital maturity of an 
enterprise at each stage provides information and a clear idea of where the business is in 
its digital transformation journey.

Conclusions. Effective digital transformation of the enterprise is carried out when 
applying the "company-technology" approach, when digitalization is an integral part of 
the enterprise management system.

An enterprise digital transformation management model is proposed, based on a 
strategic partnership between digital enterprises, software developers, Industry 4.0 
enterprises, government, society, and the simultaneous development of software, digital 
transformation and assessment of digital maturity. The proposed model applies modern 
approaches to digital enterprise management using a collaborative platform for software 
development and digital transformation. The practical implementation of the enterprise 
digital transformation management model according to the “company-technology” 
approach is the implementation of projects of development of software and projects of 
digital transformation with development of road maps of digital transformation of the 
enterprise.
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Formulation of the problem. Market transformations of the economy are 
accompanied by imbalances in demand and supply of labor, characterized by socio-
demographic, territorial sectoral traits, educational and professional traits. Intensification 
of antagonism between the qualitative characteristics of work force and the needs of real 
economy, which occurred in the global world due to increase in demand for knowledge 
and intensity of its dissemination as well as evolutionary and extensive development 
of higher education became the main reasons for the crisis of educational systems. 
The problem of interaction between labor markets and education "has gained new 
dimensions and relevance as modern economic systems required graduates to constantly 
update their knowledge, equip themselves with new skills and acquire fundamentally 
new competencies that would enable them to successfully find a job. 

The education market is dominant in the system of reproduction of public 
intelligence, acquisition and dissemination of new knowledge. Therefore, it should 
be considered from the following points: educational system, educational process, 
educational result. As a sub-system of market economy, the education market plays 
the role of a manufacturer of intellectual and knowledge-intensive products ensuring 
permanent and continuous renewal of the resource base of production, improvement of 
quality of social intelligence, scientific and technical development of society, social and 
economic changes in life quality.

Unemployment researchers say that for Ukraine, as well as for the whole world, the 
tendency is double for youth unemployment to exceed its overall level and the difficulty 
of finding the first job.
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Analysis of recent research and publications. The vocational guidance of student 
youth as a promising component of the labor market is covered in the scientific works of 
I. Bondini, L. Illich [1, p. 70], V. Karpenko, Е. Libanova, N. Pobirchenko, V. Uspalenko 
and other domestic and foreign scientists. Vocational guidance of student youth at the 
state employment service was researched by L. Drobysh [2, p. 42], , L. Zghalat-Lozynska 
[3, p. 313-323], Yu. Marshavin [4], N. Ortikova [5, p. 13-17] and other scientists. The 
influence of the labor market on the vocational guidance of students in Ukraine was 
studied by N. Pobirchenko, А. Honchar, О. Serhiienkova. 

The system of vocational guidance is mainly studied by three directions: theory 
of structure of vocational guidance (Ye. Klimov, P. Miller, V. Morgun, I. Ziaziun); 
motivational theories of choosing a profession:  (А. Maslou, Ye. Pavliutenkov); theory 
of self-understanding, self-knowledge, self-determination (B. Fedoryshyn, J.Holland). 

Despite the large number of researchers dealing with the problems of vocational 
guidance of student youth, its organizational and economic mechanism is still not 
proposed and substantiated, which restrains the solution of the problem of overcoming 
youth unemployment, youth employment, overcoming the growing tendency of youth 
migration.    

The purpose of the article is substantiation of conceptual background of the 
development of organizational and economic mechanism of vocational guidance of 
student youth in order to overcome the distorted view of the prestige of the professions, 
the mismatch between supply and demand in the labor market, the quality of training of 
skilled personnel. 

Statement of basic materials. In order to substantiate the above mechanism, it 
is necessary to define the conceptual foundations of the vocational guidance of the 
population in general and of students in particular. In particular: providing a personal 
request for complete and reliable information about the world of professions, types of 
economic activity; regulation of quality mismatch and directions of vocational training to 
the requirements of the labor market; raising the level of prestige of working professions; 
meeting the needs of the individual in professional implementation and lifelong learning; 
systematic monitoring of the labor market and prompt response to its needs; creating a 
social partnership system to provide skilled labor to the labor market. It is necessary to 
create a completely new image of the system of vocational guidance of the population 
as an institution, that is based on scientific achievements in the field of psychology, 
philosophy, pedagogy and economics, and will promote professional self-realization and 
continuous professional development of personality throughout life.

The State Employment Service should cooperate with: 
1) employers regarding the coordination of training programs for the training of 

qualified personnel, the conditions of guaranteed employment; 2) general  education 
institutions for the vocational guidance of student youth; 3) institutions of vocational 
(vocational and technical) and higher education regarding vocational guidance in the 
conditions of different forms of education: institutional, individual, at the working place 
(at the production site); dual combining education of persons at educational institutions 
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with education at working places for obtainment of a certain qualification; 4) social 
partners and mass media with regard to popularization of vocational education. 

Competent trajectories of vocational guidance for students in the labor market 
regulation system are as follows: levels of vocational education: from the working 
profession to the second (master's) level of higher education; place of vocational 
guidance: general educational institution, state employment service, production site, 
educational establishments; types of vocational guidance of education: formal, non-
formal, informal (self-education); vocational guidance during obtainment of education 
by various forms for obtainment of a certain qualification; 

Taking as a basis the regional and sectoral principle of planning the need for training 
of workers and specialists in institutions of primary, secondary and higher vocational 
education, theoretical improvements on the implementation of the concept of vocational 
guidance of the population during life in the state employment service, was organized and 
conducted in 2015-2016 2017-2018, on the basis of the Novyi Buh Gymnasium, Novyi 
Buh Secondary School No.1 of I-III levels, Novyi Buh Secondary School No.4 of I-II 
levels, Novyi Buh Secondary School No. 7 of I-II levels of Novyi Buh of Mykolaiv Region.

The main purpose of the design experiment was to test the possibility of raising 
awareness among high school students about the professions of the region, provided the 
organization of vocational guidance on the basis of an integrated model of vocational 
guidance, which provides for familiarization of students with the correlated professions 
and specialties of the fields of the region and professions of small and middle-sized 
business.

To this end, a design experiment was organized and conducted in the real conditions 
of the educational process. The total number of high school students engaged in the 
design experiment amounted to 224 persons. At the beginning of the experiment, two 
groups of 10th grade students were formed, 118 for the control group and 106 for the 
experimental group. Participants of the experiment were the same students who studied 
during the study first in 10 and then in 11 grade.

The difference in the vocational guidance of an employment service specialist was 
that in the experimental group, a conceptual model of vocational guidance was applied 
in the experimental group, based on correlated professions in accordance with regional 
development strategies.

To form an organizational and economic mechanism of vocational guidance for 
student youth, a research and testing method was used to determine the effectiveness of 
the mechanism; method of statistical processing of results - for mathematical processing 
of the obtained data for quantitative and qualitative analysis of the results of the study in 
order to summarize the data of the experimental work.

The design experiment that lasted two academic years consisted of three stages: 
organizational and preparatory, main and summarizing stages. During this period, the 
time aspects of the four-stage vocational guidance lessons “Technique of choosing a 
profession” (4 hours) were identified: Stage I - "World of professions"; Stage II - "My 
profession in the world of professions"; Stage III - "Me and my profession"; Stage IV - “I 
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choose the future today” based on an integrated model.
 The survey showed that only 21.9% of students decided on a further professional 

choice, of which 14.3% named the profession and its fields of application, cited examples 
of educational establishments where one can obtain the chosen profession. Respondents 
of this category possess knowledge of the subject of labor of the chosen profession (will 
work with people, equipment, animals, plants, sign systems etc), were interested where 
they would work if choose this profession, stated the planned place of further work 
after graduation from an educational institution. 4.2% of the surveyed students know 
only the name of the profession, do not have knowledge of the types of educational 
institutions, have not decided on the educational institution for obtaining a profession, 
have doubts about the subject of work of the chosen profession, do not have information 
about the range of use of professional knowledge. 2.6% of respondents have defined the 
type of activity, determine the subject of work (I will work with people, animals, plants, 
equipment, etc.), but do not name the profession. 79.2% of the surveyed students were 
undecided about their chosen profession, 84.3% were not interested in their region's 
staffing needs. 

List of professions and activities indicated by students for further education is 
as follows: law enforcement agencies (police officer, investigator, collector) - 24.2%, 
agriculture (agronomist, beekeeper) - 10.3%, IT technologies - 10.9%, education and 
science (pre-school teacher, foreign language teacher) - 10.5%, energy (power engineer) 
- 5.8%, service (hairdresser, designer) - 10.1%, medicine and pharmacy (dentist, 
pharmacist, doctor, obstetrician, nurse) - 19.9%, maritime transport (sailor) - 5.1%, 
banking - 5.2%.

 Comparing the areas of prospective development of the region [6] and the choice 
of students, we can note the lack of choice in such sectors as rail, river, road, aviation 
and pipeline transport, shipbuilding (naval, commercial and private), low percentage 
of selected professions in maritime; the students do not name the recreation area as 
promising for further employment, there is no hotel and restaurant industry in the choice, 
which meant the possibility to start their own business. In the case of the economic 
growth of these industries, which are identified as promising for the development of 
the infrastructure of the region, the development of social infrastructure will occur in 
parallel, which will create new jobs.

Organizational and economic mechanism of vocational guidance of student youth in 
the system of labor market regulation is presented in Fig. 1. The item "type of economic 
activity" contains professions that are priorities in the development of rural territories, 
coastal regions, monofunctional mining territories, in the urbanistic direction [7, p. 65-69].

As can be seen from the figure, the subjects of implementation of the organizational 
and economic mechanism are: student youth, parents, educational institutions, public 
employment service, public, employers (representatives of large, medium, small and 
micro businesses).

The resourcing of this mechanism are as follows: legal - concluding the Agreement 
with the Ministry of Education and Science for compulsory inclusion of vocational training 
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lessons of the State Employment Service in vocational guidance; financial - ensuring 
implementation of the model (in connection with personnel changes, publication of 
scientific and methodological materials, etc.); staffing - implementation of the procedure 
of professional selection of specialists in vocational guidance; organizational - creation 
in the basic employment centers and branches of a new service unit for vocational 
guidance of the population.

Fig. 1 Organizational and economic mechanism of vocational guidance 
of student youth in the system of labor market regulation



Modern Science — Moderní věda 2019 № 6

39

Level distribution of powers to implement the organizational and economic 
mechanism of vocational guidance for student youth includes the state, regional and 
educational levels.     

At the level of state: determination of policy, development and approval of the latest 
standards; creation of quality assurance system; formation of standards of financial 
support of implementation of vocational guidance. At the regional level: determination 
of the need for training of qualified personnel and the requirements of the employer to 
the employee in the direction of professional information of the population, professional 
selection; formation of a network of centers of vocational guidance (career building 
and development); forming a list of educational institutions for vocational guidance; 
development of social partnership. At the level of educational institutions; organization 
and provision of educational process by current professions; ensuring inclusion of 
vocational guidance for school and university students in the educational process; 
establishing effective cooperation with social partners in order to promote vocational 
guidance and vocational training; motivation to develop the professional capacity of 
the employees of the institution in terms of readiness to work with the population in the 
vocational guidance system;

Implementation of organizational and economic mechanism of vocational guidance 
of student youth is carried out in the following stages: approval of the Concept of 
vocational guidance for student youth and relevant by-laws; development and approval 
of the action plan for modernization of the vocational guidance of the population; 
creation of new institutions of vocational guidance for the population; approval of 
updated techniques and tools; creation of regional centers of professional excellence of 
professional consultants, certification of professional consultants on vocational guidance 
of the population; development of visual and methodological materials for students 
("Technique of choice of profession” organizer, etc.); identification of pilot educational 
institutions and basic employment centers (branches) for model implementation.

The result of implementation is as follows: systematization of the work of specialists 
in the vocational guidance of the public employment service, which will help to expand 
the range of knowledge of students about the world of professions, promising directions 
of development of the labor market, specific regions, balancing demand and supply in 
the labor market (Fig. 2). 

The results of the carried out experimental work revealed the following: the number 
of students with high level of awareness of the professions of the seaside regions to 
which the Mykolaiv Region belongs has increased, the students have confidently 
analyzed promising branches at the local level and the region, orientated themselves in 
the areas of business according to economic zoning, provided suggestions and ideas for 
starting a business in the region. 

As a result of application of the model, students' knowledge about the activities of 
the southern region, where there is a constant need for hired workers, and where there is 
a seasonal need fore hired workers (livestock, poultry, crop, viticulture), has expanded. A 
higher percentage of high school students can explain the relevance of small business in 
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the region, the required number of business services, depending on the demographic status 
of the region: number of population, youth (number of higher education institutions), 
number of child population (for the implementation of entertainment and play business 
for preschool children, the sale of stationery, children's clothing stores) and more. 

In the control group of students, there increased the number of students with high 
level of awareness of the professions and business spheres, the students confidently 
analyzed the leading areas of small and medium-sized businesses at the local level, the 
students confidently oriented themselves in the areas of business in accordance with 
economic zoning, provided suggestions and ideas for small business.

Fig. 2. Components of implementation of organizational and economic mechanism of 
vocational guidance of student youth in the system of labor market regulation

The logic of constructing an organizational and economic mechanism of vocational 
guidance for student youth in the labor market regulation system determines the student's 
understanding of the profession, enables them to see more fully the picture of the labor 
market, the activities of its entities and the economic processes that take place on it. 
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Revealing the content of the step-by-step mechanism of the model, it should be noted that 
its implementation involves not only passing on to students a set of information about 
the professions of a particular region, but the formation a sound approach of students 
to the choice of future profession based on the position of the choice of profession as 
"should" - the need of the labor market.            

The result of the model implementation is based on:
• systematization of the work of specialists in the vocational guidance of the public 

employment service, which will help to expand the range of knowledge of clients about 
the world of professions, promising directions of development of the labor market, 
specific regions, balancing demand and supply in the labor market;  

• exact identification of the adult population (working and unemployed) seeking 
employment or in need of change of activity, upgrading, retraining or acquiring new 
skills according to their own needs and labor market demands;

• cooperation with employers to obtain skilled personnel, with the least time and 
material costs for retraining. Employers are initiators of development of professional 
standards, register of professional qualifications;

• educational institutions, in terms of vocational guidance during life: formation of 
a contingent of educational recipients, cooperation with social partners, development of 
a system of motivations for obtaining education by a contingent in a specific educational 
institution.         

The proposed organizational and economic mechanism of vocational guidance of 
student youth objectively requires an updated approach to the formation of measures 
of state regulation of the process of professional orientation of different social and 
age groups of the population, in particular student youth and the adult (working and 
unemployed) population as a potential labor market.

Conclusions. Thus, the organizational and economic mechanism of vocational 
guidance of student youth is much needed nowadays, in the conditions of carrying out 
social and economic reforms in all spheres of national economy. 

The mechanism developed is based on the following: information on strategic 
directions of development of rural, coastal regions, monofunctional mining territories, 
urban direction; sectoral approach to familiarizing students with the professions on the 
basis of four-dimensional structure:  "type of economic activity - working professions - 
specialties with the first (bachelor) level of education - specialty with the second (master) 
level of education"; four-stage technique "Technique of choosing a profession" taking 
into account the age characteristics of children in each element of the secondary school.

According to the results of the study the following was established: the mechanism 
provides the opportunity for integrated study of the type of economic activity by students, 
allows to pass from local, isolated consideration of a certain profession to the related 
professions and specialties; increases the informative fullness of vocational guidance; 
allows to achieve systematic conduct of vocational guidance, provides students with 
understanding of the chosen type of activity, professions of the industry.

Prospects for further exploration are to create a unified science-based system of 
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vocational guidance for student youth in the state employment service, to develop 
economic knowledge about the condition and prospects of the labor market, informed 
choice of profession, prevention of youth unemployment. 

Further scientific work consists in the process of introducing the organizational and 
economic mechanism of vocational guidance of student youth in the regulations of the 
activity of the state employment service.
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Formulation of the problem.  The scientific issues of capitalization of enterprises 
are one of the most discussed in the scientific and business society, as its magnitude 
and dynamics of changes signal the status and tendencies of economic development, 
which is an investment interest of potential subjects of market relations.  However, the 
objective nature of the enterprise is not the only one in terms of evaluating capitalization 
as a general criterion for making investment decisions.  An enterprise is, above all, 
a producer of economic goods or value, which characterizes it in terms of the ability 
to generate financial and economic results that determine the effective component of 
capitalization.  In such a substantive statement, the problems of capitalization research are 
connected with the issues of capital formation, accumulation, functioning; determining 
the specificity of results in accordance with the logic of formation of the chain of 
capital formation; substantiation of methods of estimation of results of capitalization by 
processes of capital formation, etc.

Analysis of recent research and publications.  It should be noted that in the 
publications of foreign scientists (M. Bertonesh, R. Knight, R. Hilferding, R. Kurtz, J. 
Tobin) the term "capitalization" is not defined and is used in the overwhelming majority 
contextually, and its meaning is that it is solely the market value of an enterprise that 
is valued by the stock market.  Scientists of the post-soviet space (K. Bogatskaya, J. 
Berezhnitskaya, J. Blazhinskaya, I. Bouleev, V. Bhanets , N. Bryukhovetska, A. Gritsenko, 
V. Goryachuk, M. Dedkova, I. Ivashkovskaya, M. Kozoriz, O.  Poburko, A. Turilo, N. 
Shevchuk, etc.) explore the content of capitalization much more widely.  Accordingly, it 
is logical to say that the issue of capitalization valuation should go beyond determining 
the market value of a business.  At the same time, it is concluded that the issues of 
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capitalization assessment under the current conditions of enterprise development are 
much slower than the problem of its definition.

Unsolved parts of the problem.  The content of modern capital formation is 
considered in the aspect of transformation of the external environment into enterprise 
development resources, which in the processes of activation and transformation are 
transformed into flows of value for all business stakeholders and directly determine 
the financial and economic performance of companies.  Traditionally, scientists 
determine the results of capitalization on the basis of monetary measurements, while the 
relationship between financial estimates and the qualitative slice of capital formation is 
not investigated.  Regarding the financial measurements of capitalization, the researchers 
emphasize the relevance of market valuations of the enterprise, while not taking into 
account that from the Pravlin point of view, not all factors of its formation are under the 
control of company management.  Therefore, the problem of justifying the choice of the 
criterion base as the basis for determining and evaluating the results of capital formation 
at the enterprise is actualized.

The whole article.  Given the argumentation of the scientific problems of 
capitalization results, the purpose of this article is to substantiate the fundamental value 
approach to formalize the resultant aspects of capital formation and the development of 
existing scientific developments at the methodological level.

Results.  The results of the critical analysis of the existing scientific achievements 
in assessing the capitalization of the enterprise and their substantive ordering allow with 
a certain level of conditionality to distinguish the following scientific approaches to 
formalizing the results of capital formation:

- An approach to estimating the value of capitalization on the basis of monetary 
measurements in absolute terms.  This approach is systematically presented in the 
research of M. Dedkova [1], which systematizes methods of estimating the absolute 
value of capitalization by: object (capitalization of costs, revenues, sources of financing, 
property (assets));  form of manifestation (real, marketing, market (fictitious));  the 
method of valuation (balance, market, settlement, static and dynamic).  In the studies 
of A. Turyl [2], within the framework of this approach, the methods of capitalization 
estimation are systematized: by costs (funds aimed at capitalization (general, equity, 
debt); by results (increase in market value of the enterprise, equity, retained earnings);

- an approach to estimating the capitalization of an enterprise on the basis of 
multipliers, the numerator of which is traditionally defined as the value of the market 
value of the enterprise, and the denominator is formed either on the basis of the financial 
results of the activity of the enterprise, or on the basis of the value of different types of 
assets or cash flows [3] (Fig. 1);

- Capitalization-based approach.  This direction of research was developed in the 
scientific works of A. Turyl, who defines the level of capitalization as a static characteristic 
(internal capitalization, external capitalization) and as a efficiency of capitalization - a 
dynamic characteristic [2, p.  237].

Accordingly, the scientific approaches to the enterprise capitalization assessment 
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are based on the market value of the enterprise capitalization, which is ambiguously 
and methodologically determined in scientific sources.  The problem of valuation of 
capitalization as the market value of the enterprise is dominant in modern economic 
discourse.  When considering different aspects of a problem on the basis of different 
logical constructs, scientists always use market value as a general criterion for decision 
making in the field of capital investment.

Fig.  1. Approaches to the calculation of capitalization multipliers

The main advantage of a market type of value is called by scientists and practitioners 
that it is the result of an objective level of perception of the enterprise, and its "... value is 
the estimated monetary value at which at the time of valuation by the results of adequate 
marketing it becomes possible to alienate the object of valuation as a result entering into 
a sales agreement.  It is assumed that both the seller and the buyer act with knowledge of 
the case, judiciously and without coercion” [4, 5].  However, if we analyze the thematic 
context of the use of the criterion of market value of the enterprise, then in the aspect of 
managing the enterprise by value criteria it is not a question of buying / selling, and it is 
about the purposefulness of management's influence on cost-forming factors.

In such substantive statement of the researched scientific problems the question 
of changing the priority of managerial focus from the market to the fundamental value 
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is actualized as the basis for determining the results of capitalization at the enterprise.  
However, aspects of the study of fundamental value are also different.  Thus, in T. 
Thermal's scientific works, the content of fundamental value is determined in the 
investment direction as a method of forecasting the market (stock) value of an enterprise, 
based on the analysis of financial and production indicators of its activity of the company 
[6].  According to the investment approach to the determination of fundamental value, 
it is a "monetary assessment of the benefits of a generalized (impersonal) investor based 
on publicly available financial and non-financial information about the activity of the 
enterprise and does not take into account the additional benefits that can be obtained from 
specific investor resources" [7, p. 147 - 148].  This logic is the basis for formalizing the 
market value of the enterprise, which is presented on the basis of formula 1 [8, p.  73].

                                                                       (1)

where  - the value of the market value of the enterprise, gr. od;

 - the value of the fundamental value of the enterprise, gr. od;

 - the value of the value gap, which is determined by uncontrollable management 
factors, gr. units.

According to the content of the management direction of the study of fundamental 
value, which is presented in the scientific works of M. Kudina [9], N. Shevchuk [10], 
the basis for its determination is the subjective-objective nature of the enterprise, which 
reflects its potential ability as forms organization of capital, to ensure the formation 
and increase of value [9, p. 40 - 41].  This approach identifies two substantive areas of 
capital formation research: 1) assessing the ability of capital to generate value added; 2) 
estimation of cost growth of the enterprise.

The managerial aspect of investigating the problem of defining and formalizing 
an entity's ability to generate added value is related to the factorial interpretation of the 
analytical model that underlies valuation.  Methodologically, scholars have identified 
two approaches to such valuation: Model Discounted Cash Flows (MDCF) and Model 
Economic Profit (MEAS).  It should be noted that the MDCF method in many sources 
is characterized as a method of determining the value of the enterprise.  In this case, the 
meaningful logic of the MDCF is to determine the accumulated cash flow over a period 
of time without taking into account the value of the resources that form the cash flow.  
In fact, the MDCF method is an analytical design of the calculation not of value, but 
of value added, which is measured on the basis of the value of discounted cash flows 
(formula 2) [9, p.  108].

                                                            (2)
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where  – value of free cash flow, gr.;
k – discount rate;
n – the length of the investment period;

  – value of the present value of cash flows in the forecast period, gr.;

  – value of the present value of cash flows in the post-forecast period, gr.
From the point of view of management business analytics, a more popular approach 

is to measure the value added of a business on the basis of MEP.  In the publications of 
I. Ivashkovskaya [11] and N. Shevchuk [12], the factorial interpretation of economic 
profit allows us to distinguish the analytical preconditions and factors that determine the 
formation of value added.  Thus, the processes of formation / destruction of value are 
determined by the magnitude of the spread of return (loss) of capital (formula 3) and the 
spread of profitability of sales of products (formula 4).

                                                                    (3)

                                                                     (4)

where ЕР – value of economic profit, gr.;
Сар – the value of the working capital, gr.;

  – the magnitude of the spread (return) of capital;
Sale – value of sales volume, gr.;

   – the magnitude of the spread of profitability (loss) of sales of products 
(services), gr.

Accordingly, the prerequisites for the formation of positive value-added flows are 
the positive values of the spreads of return on capital and sales, which is ensured by the 
excess of return on capital costs of capital (formula 5) and the actual level of profitability 
of sales of products (services) over critical (formula 6).

                                                                             (3)

                                                                            (4)

where  – the actual level of return on capital, %;
WACC – weighted average cost of capital, %;
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 – actual level of profitability of sales of products (services), %;

 – critical level of profitability of sales of products (services), %.
The problem of ensuring compliance with these analytical prerequisites is in the 

plane of making and implementing management decisions at all levels of the enterprise's 
activity - financial, operational, strategic, etc. That is, all factors of value creation are 
under the control of company management and depend on the quality of management.

With regard to ensuring the growth of fundamental value as a measure of the level 
of capitalization of the enterprise in the managerial aspect, the existing formalization of 
the logic of calculation is represented by formula 5.

                                                                    (5)

where Ass – value of assets, gr;

 – value of value added, gr;
t – the length of the study period.
Regardless of the analytical features of the measurement of value-forming factors 

(asset values and value added),  growth is ensured by both assets and value 
added.  However, the existing list of analytical indicators for measuring value growth 
(SGI) [13], Value Growth Index (VGI) [14, 15] focuses only on the value-added aspect 
as a factor characterizing growth quality.  At the same time, in accordance with the logic 
of calculating the fundamental value, the quality of growth can be determined by the 
resource component, which characterizes adaptability, resource intelligence, etc.  The 
formalization of such logic is represented by formula 6.

                       (6)
–  factor of fundamental value growth of the enterprise;
– factor of growth (decrease) of assets providing extensive type of fundamental 

value growth;
– factor of growth (decrease) of assets providing intensive type of fundamental 

value growth; 
– factor of growth (decrease) of value added;
– the share of assets that provide an extensive type of fundamental value growth;
– the proportion of assets that provide an intensive type of fundamental value 

growth;
– the share of value added in the total value of the fundamental value.
Conclusions.  Summarizing the above reasonableness of the feasibility of applying 
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a fundamental value approach to determining and evaluating the results of capitalization, 
we can talk about the development of existing scientific approaches in the following 
aspects:

- an approach to estimating the value of capitalization on the basis of monetary 
measurements in absolute terms.  The range of measures of capitalization results is 
expanded by the value of fundamental value and its changes.  Changes in fundamental 
value can be calculated both due to the effect of resource factors of its formation (assets 
and their types, structure of sources of financing of assets), and due to the effect of 
factors of formation of value added (return on capital and sales of products (services), 
capital expenditures, volumes  realizations in cost measurement, etc.);

- Capitalization-based approach.  The level of capitalization can be determined by 
the conditional quality level, which is characterized by the intensity or extensiveness of 
the increase in fundamental value.  In this aspect, the value-for-money ratio is proposed 
to be used.  In addition, given the logic of prioritizing the impact of factors on value 
added, which is determined on the basis of economic profit, the level of capitalization 
can be characterized by such an indicator as the correspondence of the actual level of 
profitability of sales of products to its critical value, since this ratio is a characteristic of 
whether the formation or  destruction of value added.

From the perspective of the prospect of further researches of the author in this 
thematic direction there are questions of identification and formalization of results of 
capitalization, which are formed in the processes of transformation of opportunities of the 
business environment into resources that create flows of value for strategic stakeholders 
of the enterprise.  In such a substantive statement, the problematic of research shifts 
to a strategic plane, which causes the corresponding changes in methods and tools of 
estimation of results of capital formation taking into account modern tendencies of 
development of the enterprise.
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Formulation of the problem. At present, the ability of business to creation of 
innovations and bring them to the market quickly is crucial for the economic development 
of the advanced countries of the world. The need to accelerate to create innovations has 
led to the emergence and application of the concept of open innovation. The concept of 
open innovation provides for international cooperation, attracting external partners to 
the innovation process of creating and implementing innovations.

However, the main part of innovative business in Ukraine is traditionally focused on 
the application of the concept of closed innovation and the use of only internal knowledge 
and resources. Traditionally, the assessment of innovative activities of companies is 
based on the use of general indexes, which reflects only the general picture of innovative 
activities. Such an assessment of the general situation does not reflect the innovative 
effectiveness of companies and readiness companies to participate in process to creation 
of open innovations. 

Analysis of recent research and publications. An analysis of the literature shows 
the evolution of the development of theoretical models of innovative development of 
an enterprise, including in relation to small and medium-sized enterprises (SMEs): a 
functional model, a consistent model, a target model, and an open model.

The functional model of innovative development is based on the logic of using 
various functions of a small enterprise to create innovation [1]. The consistent model 
of innovative development of an enterprise is based on a linear model of the innovation 
process, which is a sequence of events during which an innovative idea is transformed 
into a specific product [2].

On the other side, many economists understand innovative development as the 
degree of readiness of an enterprise to achieve the attainment of its set innovative 
goals in the form of implementing an innovative project, an innovative transformation 
program, and introducing innovations [3-4]. The basis of the target models of innovative 
development can be the use of the approach to building innovative activities based on the 



Modern Science — Moderní věda 2019 № 6

53

description of knowledge transformation cycles [5], evaluating the payback stages of the 
innovation process [6], creating a new strategy for a small company to create strategic 
value in the process of innovative development [7].

The process of innovative development of a small enterprise includes both internal 
processes of entrepreneurship and external processes. However, these classic models are 
quite closed and do not allow to go beyond the internal process of entrepreneurship of a 
small enterprise.

Changing the business environment dynamism required a transition from a 
closed innovation approach to an open innovation model of the innovation activities 
in organizations and companies [8].  The open innovation paradigm implies that 
organizations and companies can and should use both external and internal ideas, 
resources and market paths in the process of creating and implementing open innovation 
[9-10]. Open innovation combines the incoming and outgoing flows of knowledge, 
resources and provides additional positive effects of the innovation approach of creating 
innovations and contributes to the improvement of the commercialization of research 
results and includes: “Process from Outside to Inside”; “Process from the Inside Out” 
and “Connecting Process” [11]. The successful application of open innovation can only 
happen if all participants in the process of creating and implementing of open innovation 
are sufficiently prepared, and this indicates that organizations and companies need to 
revise their current business models and organizational structures to adapt to the new 
requirements for introducing open innovations [12]. It is established that the effective, 
organized and systematic use of open innovations is associated with the use of groups of 
indicators for assessing of open innovations. For example: search and flows of external 
knowledge (breadth and depth, external knowledge); connectedness of incoming and 
outgoing knowledge flows; level of R&D cooperation (width and depth of cooperation), 
including outsourcing of R&D; organization's innovative ability level, R&D intensity, 
productivity, scientific and technical cooperation, degree of openness, HR factors and 
internal R&D of scientific groups [13-15]. However, despite the existing understanding 
of the need to monitoring the process of creating and implementing open innovation, 
in practice to obtain information about implementation and management of the open 
innovation processes are still evaluated in trial and error mode [16].

Unresolved parts of a common problem. Many publications have shown that open 
innovation has a positive impact on the innovation performance of organizations and 
companies, in terms of understanding the incorporation of external knowledge and the 
use of internal knowledge through external partners. However, the issues of managing 
open innovation and evaluating the effectiveness of open innovation as well as innovation 
processes have not been studied much, and there are practically no studies on assessing 
the readiness of organizations and companies to create and implement open innovation.

Target setting. To improve understanding of the essence of an open innovative 
approach and its effective management by assessing the readiness of innovative SMEs 
to apply open innovation are proposed. 
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Research methodology. To carry out the research, the methodologies of 
questionnaire survey of innovation small companies (SME) of Ukraine were applied. 
The assessment of the readiness of innovation SME to create and implement open 
innovation were carried out by evaluating the proposed indicators of the three processes 
of an open innovation process and assessing the influence of external participants on 
the effectiveness of the transition to an open innovation process. Also, the influence of 
the participants of the innovation process on the width of the innovation channel was 
studied. The study was conducted on different types of innovation: process, marketing, 
product and organization innovations.

Statement of the main material. An open innovation approach involves using: an 
exterior to inside process (process of forming the company knowledge by integrating the 
external information); an inside to out process (developing and promote innovations  by 
selling excess intellectual property rights, licenses, integrating innovations  into existing 
businesses, development of business models); connecting (joint) process ( process - 
combines the process from outside to inside and from inside to outside through working 
in alliances and consortia of the projects).

Based on the literature studies [17], 20 indicators of three processes of the open 
innovation approach have been proposed. These indicators have been practically tested 
by assessment for 28 innovative SMEs of Ukraine (Fig. 1).

Fig. 1 Assessment of the readiness of innovative SMEs of Ukraine
 to using open innovations
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The average values of the assessment of the proposed indicators of an open 
innovation approach for 28 innovative SMEs of Ukraine showed (Fig. 1) that:

• The level of adsorption capacity of external knowledge and information is 35.0% 
(an exterior to inside process); 

• The level of integration and the ability to transfer innovation is 32.4% (an inside 
to out process);

• The level of organizational effectiveness is - 29.8% (connecting (joint) process).
The results of the assessment showed that most of the studied SMEs of Ukraine 

have not high readiness to use open innovations - the average level is not higher than 
32.4% with a maximum level of 100%.

The impact assessment of the stages of creation and implementation of open 
innovations within the framework of an open innovation process of the main participants 
(employees, top managers, partners, suppliers, consumers, competitors, outsourcing 
R&D&I) is presented in Fig. 2, more detailed information is showed in Table 1.

Table 1
 The impact assessment of main participants at the 

innovation process of the SMEs of Ukraine 

Type of 
innovation

Influence of main participants of the open innovation process, %
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Product 52.8 74.4 45.2 14.7 20.4 8.3 19.0
Process 58.6 64.0 34.2 3.8 8.3 13 20.7
Marketing 55.1 42.1 40.6 22.1 34.4 12.5 23.8
Organization 45.2 53.0 37.7 20.7 32.3 15.3 12.8

The analysis of Fig. 2 and Table 1 shows that companies that produce organizational 
innovations are more open than others. This can be explained by the involvement of 
all participants in the innovation process in the development and implementation of 
innovation in the enterprise. Moreover, each of the participants has a significant impact, 
except for the competitors. Also, this may be explained by the fact that the development 
of organizational innovation does not require the disclosure of industrial/manufacturing 
know-how, which is an obstacle for opening the boundaries of domestic companies. 
Employees are the resources to create organizational innovation such as the company's 
core tool and resources. In the open innovation process, suppliers and competitors are 
almost not involved in creating organizational innovation, although suppliers are key 
resources for creating and conducting business activities (business model).
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Companies that develop and are orientated on marketing innovation, in their 
activities orientate on attracting top management as a management factor, employees as 
the main productive resource, partners and users as feedback from proposed innovations 
and products that result introduction of marketing innovations. Suppliers, competitors 
are not important to domestic innovators in the field of marketing innovation. In creating 
such innovations, outsourcing of R&D&I is allowed, as an additional tool to enhance 
core staff competencies.

Companies orientated on product and process innovation are mostly manufacturing 
companies whose activities are closed. Company boundaries can be expanded by 
engaging consumers (feedback on product features), or by outsourcing R&D & I (as 
hired employees for specialized tasks). The main resources for creating product and 
process innovation are: top management as a management and decision-making tool, 
employees as a tool for fulfilling and implementation of innovation creation, and 
partners - can act as consumers/market. It was found that those companies which use 
process innovations are most closed, as they contain know-how, which is not the subject 
of technology transfer and openness of the innovation process.

Fig. 2 The influence of the main participants in the innovation process on the 
stages of creation and implementation of open innovations 

Such a picture is typical for using the traditional approach of creating closed 
innovations and focusing primarily on the internal resources used to create scientific and 
technological developments and bring them to market introduction.

Conclusions. An improved understanding of the essence of the three processes of 
an open innovative approach is proposed, which consists in assessing the levels: the 
adsorption capacity of external knowledge and information; integration and ability to 
transfer innovation; organizational effectiveness.

A theoretical and methodological approach is proposed for assessing the readiness 
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of SMEs to use open innovations based on the use of 20 indicators characterizing the 
effectiveness of using an open innovation process. Based on the use of the proposed 
theoretical and methodological approach and self-assessment, it was found that out of 
28 innovative SMEs of Ukraine, 21enterprices have low readiness (10%-40%) and 7 
scientific organizations (25% of the studied) have an average level of readiness (40% 
-50%) to the creation and implementation of open innovation. 

It is shown that for different types of innovations, the influence of the participants of 
the innovation process has a different effect.

Companies that produce organizational innovations are more open than others. Key 
sources are: employees, top-management. Suppliers and competitors are almost not 
involved in creating organizational innovation.

For companies based on marketing innovation, key sources are: top-management, 
employees, partners and consumers, outsourcing of R&D&I is allowed, as an additional 
tool to enhance core staff competencies. Suppliers, competitors are not important to 
domestic innovators in the field of marketing innovation.

Companies focused on product and process innovation are mostly manufacturing 
companies whose activities are closed. Company boundaries can be expanded by 
engaging consumers, or by outsourcing R&D&I. The main resources for creating 
product and process innovation are: top-management, employees, and partners - can act 
as consumers/market. It was found that those companies which use process innovations 
are the most closed, as they contain know-how, which is not the subject of technology 
transfer and openness of the innovation process.
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Relevance and purpose of the study. The main indicators of changes in the current 
state of the labor market in Ukraine are increasing competition, the rapid development 
of information technologies, changes in the content and forms of work, the emergence of 
professions of the future, the imbalance between labor supply and demand, the imbalance 
of qualitative and quantitative training. In the face of a shortage of skilled personnel, 
employers are in fierce competition and struggle for human resources, forcing them to 
constantly seek approaches to attracting staff and retaining the best employees. As a 
result, the struggle for the creation of a quality “personnel brand” is intensifying among 
the most influential employers. Work with the “talents” - professionals and universal 
“soldiers” is being activated. They easily handle multi-tasking, adapt quickly to change, 
and are flexible (agile) enough. HR branding can help businesses win talented employees 
and develop appropriate development programs. It is a powerful and high-quality tool 
for positioning and isolating an enterprise in the labor market that allows it to achieve 
the desired competitive advantages in the fight for competent specialists, the analysis of 
development trends of which has made the relevance of this publication.

Analysis of recent research and publications. The results of the study showed that 
the term «enterprise brand» is based on numerous theoretical and practical studies, foreign 
and domestic, among them, significant opportunities were identified by the scientific 
works of D.Aaker, E. Brooking, J. Evans, F. Kotler, J. Myers, T. Nilsson, L. Rice, G. 
Bagiev, V. Basilevich, N. Brukovskaya, О. Hryhorenko, V. Zhukovska, O. Kendyukhov, 
O. Laburtseva, A. Mazaraki, N. Osovytska, G. Piatnytska, E. Romat, D. Fayvyshenko and 
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other researchers. At the same time, the concept of creating an HR brand has been recently 
introduced into HR practice. The first studies in this field appeared in the mid-1990s in the 
United Kingdom, thanks to the studies of P. Burton, S. Burrow, T. Ambler, S. Lloyd, B. 
Mitchington, R. Mosley, K. Tandet, B. Hill et al. Scientific publications on this issue are 
gradually emerging in Ukraine, where, based on theoretical generalizations and practical 
domestic and foreign experience, specific results of the HR brand toolkit are analyzed, 
its main principles and directions of development and implementation are scientifically 
substantiated. In particular, T. Ryabokon (Topchiy), L. Gasai, K. Krasovskaya, O. 
Kukharkuk, O. Losikova, L. Onipko, O.  Soroka, M. Tatarevskaya, S. Tsymbalyuk, M. 
Yarosh and other scholars have engaged this question. Despite significant scientific, 
methodological and practical results, scientific and methodological approaches require 
a more in-depth analysis to reveal the essence and stage of development of the employer 
brand in various fields of activity.

Setting objectives. The purpose of the article is to further develop theoretical and 
methodological provisions, as well as to substantiate the impact of the HR-brand tool 
on improving the competitiveness of domestic enterprises. Among the main objectives 
to achieve the goal were the following: defining the essence and basic requirements to 
create a competitive employer brand; substantiation of expediency of its formation of 
the employer brand; substantiation of the HR brand structure as a system; identification 
of the main stages of formation and implementation of the employer brand development 
strategy.

Presenting the main material. The term “HR brand” or “employer brand” was 
first mentioned in 1990 by S. Burrow in the Journal of Brand Management. After 10 
years, the scientist together with R. Mosley studied more thoroughly the reasons for the 
emergence of the concept of “employer brand”, as well as the historical prerequisites 
for the development of HR-brand as a component of brand management. The authors 
suggested under the HR brand to understand the set of functional, psychological and 
economic benefits provided by the employer and identified with him [19, p.6]. According 
to experts from the British Chartered Institute of Personnel and Personnel Development 
(CIPD), an employer brand is a set of characteristics and qualities, often implicit, that 
distinguish the company from others and promise special conditions of experience [22].

Transformation stages of the branding concept were thoroughly investigated by 
A.Mazaraki, G.Pyatnitskaya and O.Grigorenko distinguishing its 7 stages from the 
second half of the 19th century.  [7, pp.8-10]. The authors point out that over time, 
branding is steadily increasing its impact on human life and perceptions. In Ukraine, 
HR branding technology has begun its active development since the mid-2000s. Based 
on the analysis of the transformation of the “employer market” into the “employee 
market”, employers have shifted their focus towards finding alternative sources of staff 
recruitment, understanding the need to invest in self-promotion in order to maintain 
competitive positions in the market. The executives realized that in order to declare 
themselves as an effective employer, a clear marketing concept should be formed and 
developed. Building an employer brand in modern conditions is an effective organization 
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of work with staff, candidates for vacant positions and the proper use of marketing 
mechanisms for its promotion in the market (employer branding).

Based on the content of the concept of «brand» and taking into account the specificity 
of social and labor relations, S. Tsymbalyuk proposed conceptual provisions that reveal 
the meaning of the concept of “employer brand” [19]:

- a specific image of the enterprise as a place of work that exists in the minds of 
certain categories of people or the public at large;

- a certain image of a stable enterprise, formed on the basis of experience of 
interaction with people as with existing or potential place of work: during a job search, 
employment, work (stay in social-labor relations), dismissal (after the termination of 
social-labor relations);

- an emotionally colored image that evokes certain emotions, in particular positive, 
in certain people (employees of the enterprise, existing and potential candidates);

- a set of characteristics (advantages), in particular unique, that distinguishes the 
company among others;

- the attractiveness of work for employees and existing and potential candidates, as 
well as the competitiveness of the enterprise in the labor market.

Exploring different scientific approaches to defining the concept of HR brand, it is 
worth noting that HR professionals interpret and understand it differently: some consider 
it an exceptional tool for survival of modern companies in the market of financial 
instability, emphasizing the importance of this area of knowledge; others refer to it as an 
inefficient investment, considering it as a temporary phenomenon [16, p. 44].

As A. Soroka and K. Krasovskaya point out, the HR brand is the actual perception of 
the organization as an employer by its own employees and the labor market in the target 
segment [16, p.295]. According to Headhunter Ukraine, the HR brand is an attractive 
favorable image of the company as an employer in the eyes of the job seekers, for which 
they are ready to slightly reduce the requirements for work or choose another offer that 
came to this company to become its employee. In essence, it is the “trademark” of the 
enterprise in the labor market, behind which is its holistic image as an employer. [16, p. 44].

The results of the study show that the HR brand is often associated with the 
reputation of the company among consumers. If the reputation is what the company has, 
whether or not it is working on it, then the HR brand is formed based on the trustworthy 
knowledge and feedback of the employees, backed by their own experience with the 
company. Without purposeful work on an HR brand, it can be negative or neutral.

According to B. Mitchington, the process of HR brand development has a holistic 
nature and is embodied throughout the life cycle of an employee – from hiring to his 
retirement [11]. In today's business environment, the development of an HR brand is a 
whole science and modern strategic concept linked to management initiatives to attract 
and retain employees that are aimed at enhancing the employer brand, leading to the use 
of the concept of HR branding».

In essence, the HR brand is a sub-brand of an enterprise that implements a set of 
marketing initiatives, while HR branding is a set of measures that are sold with a view to 
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implementing a chain of “client (candidate) - customer (employer)” aimed at improving 
the position of the employer in the market labor.

The main goals of implementation in the domestic business environment of HR-
branding are: attracting and retaining professionals in the labor market, enhancing the 
sustainability of the main brand of the company and its image as an employer, created 
from positive feedback and impressions of real and former employees.

HR-branding is a conscious ongoing process of building the right, necessary 
perception of the organization as an employer by the target audience – the best 
employees of the key segment and the labor market as a whole [3, p.61]. Its main task is 
to consciously shape the image of the employer company, which will increase the flow 
of high-quality staff and reduce its outflow at the least cost. Purposeful and systematic 
work on the formation and development of HR-branding can significantly increase the 
value of the company and strengthen its leadership position among competitors, retain 
loyal employees and eliminate unwanted applicants.

If you do not purposefully engage in HR branding, then it will be formed 
spontaneously under the influence of several main factors. Among the main goals of 
an organization to create its image as an attractive employer in the labor market are the 
following (Fig. 1). 

Fig. 1. The interdependence of the varieties and goals of HR-branding
Source: Compiled by [1]

As indicated in Fig. 1, in the practice of strategic enterprise development, both 
internal and external HR-branding are implemented. Therefore, internal HR-branding is 
aimed at increasing the level of satisfaction of employees with the work, forming their 
loyalty or dedication – the coincidence of personal and business values, which ensures 
its involvement in organizational processes, forms involvement in work and belonging 
to the organization. The main goals of internal HR-branding are: retaining talents and 
top managers, reducing staff turnover, reducing costs and terms of hiring, training and 
adapting staff. At the same time, external HR-branding is focused on the labor market 
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and, in particular, on potential candidates for the position. Its strategic purpose is to 
attract the best candidates for the vacant positions of the organization, to create the image 
of the company as a modern employer and attractive desirable place of work.

Structurally, any HR brand can be imagined as an apartment building with a 
foundation, walls, and roof (Fig. 2). The basis for the HR-brand is considered to be the 
mission, enterprise values, corporate strategy, personnel policy. 

Fig. 2. Model of «home» of HR-brand of the enterprise
Source: Created by the authors on the basis of [10]

Brand walls are content that can be referred to as EVP (employment value 
proposition) – an enterprise value proposition that describes why you should choose one 
as an employer. The roof of the HR brand forms the basic philosophy of the company 
in understanding the modern concept of business, in which one of the leading roles is 
occupied by the employee. For the formation of EVP in the enterprise, it is necessary to 
conduct a thorough HR-analytics to identify the needs of employees and expectations of 
candidates. Based on the information received, a system of work with the personnel in 
all HR-directions is built with a link to the strategy of the company development: from 
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reception to dismissal, incl. the employer must receive feedback from employees and 
adjust motivation systems; to involve employees in management, to share the percent 
of profit.

This will not only be a conscious creation for HR-brand employees but also its 
active promotion through various information sources, the company will become unique, 
different from competitors, which will be the basis of an individually targeted approach 
to the employee, for which the company management will choose such the kinds of 
rewards that the employee really needs.

Constant changes in the assortment of products, works, and services of different 
enterprises in the market require appropriately trained workers who must become a team 
within a short period of time. In turn, any team, as you know, requires a mission, motto, 
anthem, team principles. According to T. Zbritskaya, this is why employer branding performs 
a dual function of recruiting personnel: informs as many potential applicants as possible with 
the ideology of the enterprise and integrates into the team of effective employees already 
employed in it specialists who share the values at the enterprise [3, p. 14].

Regardless of the management style adopted in the organization and the degree of 
centralization of power, CEOs and senior executives play a key role in the development of 
the HR brand. The owners and top managers of the enterprise declare the basic provisions 
of organizational culture, determine the need for employees and the mechanisms of 
their retention in accordance with the developed strategy. The effectiveness of such 
strategically important tasks depends directly on the competencies, experience, and 
personal moral and ethical qualities of the leaders.

Their main topical and important qualities, which play an extremely important role 
in the formation of the HR brand, are: 

1. Leadership qualities of a successful manager, who should be obsessed with his 
business, constantly develop as a professional and strive to succeed, being the bearer of 
the declared principles and norms of the corporate culture.

2. Mentoring - so that you can return for advice and support, however, not on charges 
and moral instruction.

3. The ability to listen and hear employees, which not only quickly solves the 
problem, but also helps to find unique ideas and solutions. It is trusting for all team 
members and creates a supportive social and psychological environment. Here it is 
important to emphasize the importance of feedback because the employee needs to know 
that his ideas are taken into account.

4. Honest is a universal feature that helps prevent conflicts and is a preventative 
measure for their occurrence. Employer promises must meet the reality and expectations 
of employees.

5. The ability to trust – is demonstrated to employees by giving them decision-
making autonomy. Lack of total control and clear regulation of the production process is 
one of the ways of the intangible stimulation of the team.

At the same time, this is not a complete list of personal qualities that a leader should 
possess, but these qualities make it possible to see the face of the head of an organization 
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that is focused on the preservation and accumulation of human capital.
The process of building an HR brand is to consider the impact of all internal and 

external stakeholders (customers and employees) through the lens of one brand – as an 
integrated corporate consumer. It is possible to distinguish the HR-branding process from 
the usual informing of the market about the organization by answering the following 
questions: Did the information reach the target audience – the potential candidates, how 
real it is in the eyes of the potential candidates and how it is perceived by the target 
audience.

HR-branding includes such areas as recruitment and onboarding, learning and 
development, formation of corporate culture, motivation of employees, assessment and 
control of personnel [14, p.179]. The result of qualitative and effective development of 
company is the formation of the system of HR brand, which is presented in Fig.3. 

According to the results of the survey «Employers Rating of Ukraine 2018», 
conducted by the international recruitment portal HeadHunter Ukraine, the most 
attractive for job seekers are employers, which include: 1 + 1 Media, Agrotek, Alfa-
Bank, Winner, WOG, Vodafone Ukraine, Ernst & Young, Kyivstar, Coca-Cola, Comfy, 
Credit Agricole Bank, Microsoft Ukraine, McDonalds Ukraine, Nova Poshta, OLX, 
Privat Bank, Raiffeisen Bank Aval, Samsung Ukraine, STB TV channel and Pharmak. 
Among them are well-known international and Ukrainian companies with a developed 
network, as well as those whose presence may have been influenced by the marketing 
brand of these employers [5].

Fig. 3. System of HR brand at the company
Source: Created by the authors on the basis of [14]
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According to the results of the research, when choosing enterprises as an attractive 
place of work, jobseekers prefer such criteria as: stability in the market (71% of 
respondents), the level of its corporate culture (45%), social responsibility (34%) (Fig. 4).

In the table 1 presents the ranking of the ten most attractive employers of Ukraine by 
the criteria of their preferences among students and business professionals [5]. The study 
showed that students called professional learning and development, high future income 
and a sustainable financial position as the main qualities of an attractive employer, 
and professionals called competitive salary, professional learning, development and 
sustainable financial standing. 

Fig. 4. Employers selection criteria 
Source:  [5]

Table 1
Rating of the most attractive employers among professionals and students

Source: [17]
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HR branding is quite difficult to attribute uniquely to marketing or recruiting, as it 
integrates the functions of both areas. Building a quality HR brand depends on the hard 
work of the entire team, both HR managers and marketers. Studies have shown that 
there is a shortage of professionals in this field who have the skills to create and manage 
brands, as well as the work of an HR manager. The demand for an integrated profession 
of a retrained marketer, brand manager and (or) HR manager is gradually increasing in 
the labor market. Its popularity among Ukrainian entrepreneurs can provide many of 
them with increased competitiveness in the selected market segment and enhancing the 
company's HR reputation [8, c.97].

The process of building an enterprise brand in the market (ensuring the attractiveness 
of the enterprise in the eyes of customers, clients, partners) and branding the enterprise as 
an employer (the attractiveness of the enterprise in the eyes of employees, candidates and 
acquirers) should also be differentiated. However, the HR brand can be successfully built 
without market brand, and vice versa. However, according to practice, often “eminent” 
enterprises become after «make a name» in the market.

The relevance of HR-branding in the process of scheduling the need for employees 
arose from the fact that every employer wants to get in their staff only the best performers 
in their field, professional employees. To be an attractive place of work («dream 
company»), one must have a high image in the market and meet the expectations of 
stakeholders.

The advantages of HR branding are: significant cost savings in the recruitment 
process (significantly shorten the time to search for candidates, as recruiters are more 
responsive to job openings by company with a famous name); passive formation of the 
personnel reserve is carried out (the process of finding candidates to close the vacancy 
should not be organized at all, since the resumes candidates send, regardless of the 
demand). There is a situation where there are hundreds of aspiring applicants for the 
position of any employee, although he does not even plan to be fired; ensuring employee 
loyalty and reducing staff turnover.

Implementation of HR-branding in the practice of domestic enterprises has the 
following consequences: increasing the number of job reviews; the number of proposals 
for recommendations from employees is increasing; the terms of closing the vacancies 
are reduced; the number of employees who successfully pass the probationary period 
increases, as well as the number of quality resumes.

The place and role of HR-branding in the overall success of the organization can be 
represented graphically (Fig. 5).

Note that there are actually many more components to HRM (according to the 
functions and tasks of HRM). Here are just the most important ones that are the first to 
form an HR reputation.

The results of the work on the HR brand can be estimated by the following indicators: 
annual analysis of the degree of satisfaction and engagement of the employees by key 
categories (most often in the form of a survey); a place in the Best Employer rating; 
attracting the best in the market for lower cost categories; number of meetings of line 
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managers with immediate subordinates with feedback. For the most effective process 
of forming an HR brand in an organization, it is advisable to create a working group 
composed of top management representatives; linear management; key employee 
category; PR services and HR team. If necessary, it is possible to place all responsibility 
for the HR brand development on the employees of HR department or PR division, but 
in this case it is necessary to hold several focus groups inside the enterprise.

Fig. 5. The place of HR-branding in increasing the competitiveness at the enterprise
Source: Created by the authors on the basis of [18, с.60].

In recent years, Ukrainian enterprises have shown increasing interest in the formation 
and strategic role of the HR branding business. Ukrainian entrepreneurs began to think 
about its importance, following the example of large international corporations, which 
were the first to embody HR branding in Ukraine.

 However, there are times when businesses do not need to work on employer brand 
development in cases such as: 

- staff turnover is less than 3-5%; 
- it is a monopoly company (within the region); 
- the company is undergoing reorganization / nearing bankruptcy, etc .;
- there are no plans for development (expansion of production or market) and, 

accordingly, the emergence of new jobs.
Conclusions. Therefore, it can be concluded that HR-branding is powerful and high-

quality tool for positioning and isolating an enterprise in the labor market that allows it 
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to achieve the desired competitive advantages in the fight for competent specialists is 
an effective also strategic tool and a powerful competitive advantage of the enterprise 
in the market, which through influence on internal and external audience contributes 
to the increase of loyalty, image formation and enhancement of prestige, reduces the 
efforts of executives in search of highly qualified employees and their outflow from the 
organization and increases its market value.
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The globalization conditions of the Ukrainian economy development have intensified 
the involvement of its citizens in the network of international labor force use. Labor 
emigration of the population of Ukraine is extremely important not only for our country 
but also for the vast majority of countries in the world community. Emigration processes 
are changing the sex and age structure of the population, affecting the number of payers 
of taxes, including to social security funds.

Reduction of the population of our country, intensification of its aging process, 
including able-bodied citizens, increase of the demographic burden on persons of 
working age, transition to reproduction of the population on a narrow basis updates and 
draws attention to identification of causes and socioeconomic consequences of labor 
emigration in the country.

In correspondence with the pull/push model (by G. Jerome and E. Lee), the main 
reasons for labor emigration are the attraction when the working population is always pulled 
to economically developed regions of their own country or abroad to the most advanced, 
economically attractive countries in the world community. Accordingly, in the countries 
which able-bodied people leave there are reasons that push them out of their homeland.

In this sense it is necessary to identify the factors that cause the labor emigration 
of our compatriots abroad. The performed analysis of the factors of “pushing” labor 
resources into the emigration contingent shows that economic factors are decisive 
among them, in particular the level of the domestic economy development, including its 
leading industry.

As a result of inconsistent state economic policy, Ukraine’s industry has become so 
degraded that most experts stress the need to re-industrialize the country and rebuild the 
national industry [1, p. 15].

A sign of technological degradation of the economy of our country is that in the 



Modern Science — Moderní věda 2019 № 6

72

structure of its industrial production one third falls on the third technological mode the 
prosperity of which in the world economics has occurred in the 50s of the last century. 
During those years heavy machine building, production of electricity, steel, production 
of inorganic chemistry grew rapidly, production of iron ore and coal increased. Another 
third falls on the fourth mode which has dominated in the 80s of the twentieth century 
(non-ferrous metallurgy, mechanical engineering and instrumentation, automotive, 
electronics). One third of industrial production in our country falls on the conglomerate 
of the characterized technological modes.

According to experts, only 3% in the overall structure of the domestic economics 
falls on the fifth and sixth technological modes (manufacturing of complex computer 
technology, introduction of nanotechnologies, software, telecommunications, robots and 
new materials) which constitute the basis of the actual post-industrial type of production.

A prominent feature of the socioeconomic development of Ukraine throughout the 
years of independence was the permanent nature of the depressed state of the economy. 
The latter functioned not in accordance with the classical model of cyclical development 
but in a mode where short-lived uplift was replaced by recession and then crisis. Under 
those conditions, the socioeconomic problems of the society were not fundamentally 
solved but only accumulated. The economic system which is in a permanent state of 
crisis suffers from violation of the functions of its economic and social institutions and, 
above all, the social function of the state. “In Ukraine,” one of the studies says, “during 
the period of aggravation or exacerbation of crisis phenomena, there is traditionally an 
increased distance between declared and actual obligations of the state.” [2, p. 163]

The workforce is migrating within an industry where high-performance means of 
production and the latest technologies are used. As in the lion’s share of the branches of 
the domestic economy the production is based on the use of technologies of the industrial 
age its current state creates internal contradictions between the qualitative characteristics 
of jobs and the highly qualified specialists’ desire to work in the adequate conditions. 
They are solved by means of labor emigration.

The prolonged depressed state of the domestic economy gives rise to a number of 
factors that directly or indirectly influence the formation of emigration sentiment among 
our fellow citizens. Among them is the low level of remuneration which plays a leading 
role in shaping the Ukrainians’ income.

The average monthly wage of the economically active population of Ukraine in 2017 
made up 202.8 US dollars while in Kazakhstan - 418.1 US dollars, Lithuania - 856.3 US 
dollars, Latvia - 950.8 US dollars, Estonia – 1,268.5 US dollars, Bulgaria - 537.5 US 
dollars, Hungary - 921.8 US dollars, Poland – 1,013 US dollars, Slovakia – 1,161.9 US 
dollars, the Czech Republic – 1,132.8 US dollars [3, p. 521-522]. After the hundred-per-
cent devaluation of the national currency in 2014 this gap widened. If the average salary 
in 2013 was 3,160 UAH and at the dollar rate of 8 UAH made up 395 US dollars, the same 
salary in 2014 but at the dollar rate of 16 UAH decreased twice and amounted to 197 US 
dollars. Inflationary processes (the inflation rate in 2014 made up 124.9% per annum [4]) 
reduces the purchasing power of our fellow citizens and their incomes. The latter received 
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in foreign currency abroad are among the important reasons for emigration.
The dominant raw material model of entrepreneurial activity causes the linear 

development of the domestic economics with a low level of remuneration, does not 
create conditions for the formation of highly competitive human capital. And even a 
slight change in the cost of production, including due to the increase in wages, leads to 
the employment termination of workers from raw material industries. On the other hand, 
the Ukrainian employees are motivated to achieve specific economic results of their 
work that cannot be achieved by them in the domestic economy which does not create 
positive moods for employment in the Motherland.

The drop in production in the leading industries and complexes of the domestic 
economics has led to a decrease in the number of employed people. From 1990 to 2000 
the number of persons employed in all spheres of economic activity decreased from 25.4 
to 21.3 million people, or by 16.6%, and from 2000 to 2017 - from 21.3 to 16.1 million 
people, or by 24.5% [5, p. 342; 3, p. 51].

The chronic unemployment has become an inevitable consequence of the decrease 
in the number of employees the level of which in 2000 has made up 11.6%, in 2010 - 
8.1%, and in 2017 - 9.5% [3, p. 519]. It creates a contradiction between the ability of 
able-bodied people to meet their need for work and their jobs. Lack of suitable work, 
a state of unemployment of large contingents of working age population reduces their 
well-being and causes poverty. The latter is expressed in the fact that in 2014 - 2017 a 
share of the population with average monthly per capita incomes being lower than the 
actual subsistence minimum has increased from 24.5% to 49% in cash income, and from 
16.7% to 34.9% in general [3, p. 81]. 

A more specific idea of the root causes of our population’s poverty is given in Table 1.

Table 1
Dynamics of Basic Social Standards in Ukraine for 2001-2017 *

Criteria (per 
month)

Years

2001 2003 2004 2005 2007 2008 2009 2010 2011 2012 2013 2014 2017

Subsistence 
minimum for 
able-bodied 

persons, UAH

287 342 363 423 516* 607* 663* 848* 962,5 923* 1218 1218 1603

Minimum 
wage, % 118 195* 237 298* 430* 547* 650* 894* 962 1130 1218 1218 3200

% to 
subsistence 
minimum

41 57 65 70 83 90 98 105 106,1 105 100 100 199

* on average per year
Source: calculated by the author according to the State Statistics Service of Ukraine.

The table data show that for a long time the minimum wage has been less than the 
subsistence minimum, and subsequently has exceeded or has been equal to it. Taking 
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into account the fact that it has taken 13 years to compare a minimum wage with a 
subsistence minimum then for a minimum wage to make up 2.0 - 2.5 subsistence wages 
much higher rates than current economic growth are required. 

The poverty does not only divide society but is also an incentive for a person to 
strive and achieve a better destiny. Impossibility for a family or a separate person due 
to lack of funds to support the lifestyle that exists in this society and in this historical 
period compels the able-bodied and economically active part of the population to seek 
employment not only in another region of their own country but also abroad. The social 
orientation of the economy which among other things impedes labor emigration is 
characterized by the size of gross domestic product by income categories. According to 
the OECD, the share of wages in GDP makes up 60-65% in EU countries, about 52% 
in Canada, 56% in Great Britain, 58% in the United States of America, and in Japan the 
share of wages in national income reaches 75%. In Ukraine, the wages of employees in 
the gross domestic product structure has increased from 43.5 to 50% in 1995 - 2013, and 
has decreased to 36.6 in 2014-2016 [5, p. 36; 3, p. 211]. It indicates significant lagging 
(at the level of 21-25 pp) of our country behind the indicators of those countries where 
our fellow citizens emigrate.

Thus, the objective processes that take place in the domestic economy have given 
rise to a number of reasons which should be considered as a fundamental prerequisite 
for large-scale labor emigration of our citizens. It should be added that the military 
conflict and the threat of physical destruction of our citizens, loss of property increases 
the emigration activity of the population, intensifies its both internal displacement and 
emigration flows.

The considerable scale of labor emigration in the conditions of rather complicated 
socioeconomic and demographic situation in our country requires understanding of its 
socioeconomic consequences. The latter should be considered at the macro level and 
from the standpoint of a separate person.

The positive effects of labor emigration at the macro level are reflected in the decrease 
of unemployment, reduction of the state spending on public goods and transfer payments 
(education, health and public order, social protection of the population), money transfers 
of labor emigrants to Ukraine.

According to a study conducted by a representative office in Ukraine of the 
International Organization for Migration, two thirds of emigrants have transferred money 
to Ukraine. On average, it is about 4.3 thous. US dollars per year, and the total amount 
received through emigration channels during 2014-2015 makes up 2.8 billion US dollars. 
The results of this study indicate that transfers of labor emigrants to Ukraine make up 
almost half of their household budget and 60% of those whose members are engaged in 
short-term emigration. Out of the total money transfers in 2014, about 40% was spent on 
consumption, and 20% was invested in housing, its repair or purchase [6, p. 19, 20].

The impact of money transfers on the domestic economy is ambiguous. In a positive 
context, they increase the solvency of individual households, stimulate aggregate demand 
for goods and services. However, those households have a tendency to buy imported 
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goods which can lead to the formation of a passive trade balance in our country. If money 
transfers are saved in the form of deposits with commercial banks they are transformed 
into a source of investment in the domestic economics.

The negative consequences of labor emigration include loss of human capital, shortage 
of skilled workers, deterioration of the demographic situation and qualitative characteristics 
of labor potential as the most enterprising, energetic, risk-prone persons emigrate, those 
who can speak a language and has a store of knowledge, believe in themselves.

From a person’s point of view, labor emigration entails certain risks. They are 
caused by the fact that a person has to adapt to new living conditions (other indigenous 
mentality, legal system, discrimination in the sphere of remuneration, etc.). In the future, 
the likelihood of problems with social protection and the spread of social orphanhood in 
their home country.

Conclusions. Positive aspects in labor emigration include improvement of the labor 
emigrant’s and his household members’ well-being, opportunities for self-realization 
for scientists, creative workers, and artists. Emigrants are attracted to a new set of 
public goods, standards of living in their country of residence, and promote transfer 
of knowledge from country to country. Knowledge means the ability of a scientist, the 
talents of an outstanding artist or actor, knowledge of modern technology, small secrets of 
a chef or hairdresser. Ultimately, emigrants themselves, and countries of both emigration 
and immigration and the world community, benefit from such a transfer of knowledge.

The large-scale labor emigration of the Ukrainian population, the threats and challenges 
resulting from it require orchestrated actions of the authorities, business, civil society and 
international institutions. The government is expected to focus its efforts on ensuring high and 
stable rates of economic growth, raising social standards and quality of life for the population. 
The business is able to anticipate emigration sentiment with decent wages, introduction of 
health insurance and other components of social guarantees, safe and comfortable working 
conditions, an employee’s opportunities for development and improvement.
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Introduction. The industry is the major part of the economy that produces various 
materials and goods which are highly mechanized and automatized nowadays than we 
have ever imagined before. Due to technological leaps we, as human beings, have been 
experiencing the different levels of the industrial revolutions starting from the field 
of mechanization (called as first industrial revolution), the complete use of electrical 
energy (defined as second industrial revolution), and the speedy use of digitalization 
(named as the third industrial revolution). However, today according to the combination 
of the advanced digitalization and internet technologies, firms are pushed to utilize more 
exceptional digitalized industrial practices in order to keep their competitive advantages 
in a market. These overall tendencies require us to step in the era of the industrial 
revolution 4.0. According to Lasi, Fettke, Kemper, Feld, & Hoffmann, (2014), "Industry 
4.0" is generally described as IT-driven changes in manufacturing systems at companies. 
Moreover, this new industrial stage is generalized as integration between manufacturing 
operations systems and information and communication technologies (ICT) – especially 
the Internet of Things (IoT) – forming the so-called Cyber-Physical Systems (CPS) 
(Wang, Törngren, Onori, 2015; Jeschke et al., 2017). Due to the advantages and 
economic benefits, the concept of the fourth industrial revolution extends beyond the 
area of just the industrial sector, and it also spreads to other industries such as agriculture 
(Agriculture 4.0) and construction (Construction 4.0).  In the case of Mongolia, 
according to the currently available report in Oct 2018 by the National Statistic Office 
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of Mongolia, mining and quarrying (23%), agriculture (10,3%) and manufacturing (9%) 
are considered to be three main sectors which contribute to 42.3% of GDP in Mongolia. 

The results of many studies assume that we are facing the era of major job losses in 
human history due to automation and machine learning. Generally speaking, it means that 
we as employees are reaching the time to compete with machines in order to be employed. 
Additionally, according to the World Development Report (2013), 600 million new jobs 
in the next 15 years will be needed to be created by the world economy in Asia and Sub-
Saharan Africa. Therefore, our punchline today is how we as human beings help ourselves 
and prepare for these changes to overcome the dark sides of this industrial revolution 
without being affected that much.  In order to maximize the potential benefits from this 
new industrial revolution, it is worth discussing broadly the competencies and skills which 
are required by the fourth industrial and agricultural revolution at the global, national and 
regional level before enormous numbers of jobs that are going to vanish in the future. 

The objective of this paper aims to highlight the concepts of the fourth industrial and 
agricultural revolutions together with competencies and skills which are required in the 
darkest side of this smart-technological revolution we as human beings are going to face 
alongside its enormous economic benefits.  

Research Problem. The research problem embodies answering the following 
questions: what is the fourth industrial and agricultural revolution? What kind of benefits 
does the fourth industrial and agricultural revolution bring to us? What is the dark side of 
it? And what kind of competencies and skills are required by the industry and agriculture 
4.0 and are we as Mongolians ready for it?

This study is descriptive research. Based on previously available literature and 
statistical reports which are related to the concepts of the fourth industrial and agricultural 
revolution and its required competencies and skill, the researchers reached a conclusion. 

Industrial Revolution 4.0.  The scientific term “Industry 4.0” was first introduced 
in Germany in 2011 at the Hanover Fair (Sukhodolov, 2019). After that, the meaning 
of "The Fourth Industrial Revolution" was presented by Schwab (2017) at the World 
Economic Form.  According to the author, Industry 4.0 includes business processes 
in the industry that envisage the organization of global production networks on the 
basis of new information and communication and internet technologies, with the help 
of which interaction of the production objects is conducted (Schwab, 2017). Scholars 
from Massachusetts Institute of Technology, Erik Brynjolfsson, and Andrew McAfee 
described Industry 4.0 as a golden age of machine industrial production, organized on 
the basis of digital technologies and fully automatized (Brynjolfsson and McAfee, 2014). 

Industry 4.0 is a future direction of the development of the industry which is so far 
visualized and implemented in certain developed countries. For instance, in recent years, 
according to several studies, one out of five German industrial companies already started 
using the components of “smart factory” in their production systems.  By 2030, Germany 
is aiming to build up the system of the Internet industry (Pozdnyakova et al., 2019). 
Moreover, this industrial trend is somehow leading to the gradual modernization of other 
industries such as agriculture (Agriculture 4.0) and construction (Construction 4.0). The 
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existing literature showed that the developed and intensively developing countries pay 
closer attention to the concept and formation of the industry 4.0 at a national level. This 
statement is proved by the following table.

Table 1
 Industry 4.0 projects in different countries

Countries Name of the 
national project

Importance of the project at the 
national level Source

Germany “Industry 4.0” Become one of the top priority 
national projects in the sphere 
of high technology since 2012

Federal Ministry of Education and 
Research of Germany (BMBF) 
2014,

USA "The Smart 
Manufacturing 
L e a d e r s h i p 
Coalition in the 
USA"

A key tool of implementing the 
national strategy of innovative 
development

US National Economic Council, US 
Office of Science and Technology 
Policy, 2015,
Executive Office of the President, 
US National Science and 
Technology Council, 2012 (Kang 
et al, 2016; Thoben, Wiesner & 
Wuest, 2017)

U n i t e d 
Kingdom

“Eight big 
technologies”

To be proclaimed to be a leading 
sphere of industry

UK Department for Business, 
Innovation & Skills 2010, 2012

France “The Nouvelle 
F r a n c e 
Industrielle in 
France”

The industrial reform of modern 
France

Ministère de l’Economie et des 
Finances 2015 (Liao et al, 2017)

Japan The top-priority direction 
of implementing the plan of 
scientific and technological 
modernization of the country 
for the period 2016-2020

The National Institute for Science 
and Technology Policy of Japan 
(NISTEP) 2015

China The Made in 
China 2025 
initiative

Implementing multiple projects 
for development of the industry 
that is based on the concept of 
industry 4.0

The State Council of China, 2015 
(Zhong et al, 2017)

The Concept of Agriculture 4.0. Generally speaking, the agricultural revolution 
is followed by the industrial evolutions (1,2,3,4) and happens in the parallel periods as  
briefly described in Table 2. Accordingly, this new term “Agriculture 4.0” (or Farming 
4.0) is widely discussed by scholars around the world nowadays and often used in 
farming.  Agriculture 4.0 represents the integrated internal and external networking of 
farming activities. In other words, all information about farming activities and operations 
is connected to the cloud and stored to make agricultural activities much easier (Zambon 
et al, 2019). This means that all information in agricultural processes will be in the 
digital form existing for all farming sections and processes. For instance, this digital 
information system will help farmers communicate with external partners such as their 
clients as well as suppliers will be carried out electronically, and all their agricultural 
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data transmission, processing, as well as analysis are fully automated (Kovács & Husti, 
2018). In the modern era of our time, machines and factories are deemed to be more 
important than land which was the most important assets in the world in the ancient times, 
according to Harari (2018). In the twenty-first century, data will be the most crucial asset 
than land and machines.  Due to agricultural 4.0 technologies, in particular, combined 
and integrated production technologies and devices and communication systems as well 
as data and service in network infrastructures (Adnan et al, 2018; Strozzi et al, 2017).  
It is repeatedly recommended by scholars that farms must keep up these technological 
changes on time in order to stay in competition on the market ( Wang et al, 2015). 

Based on the definitions and indicators of four different kinds of agricultural revolutions, 
researchers tried to determine the position of the Mongolian agricultural sector in terms of 
these indicators described in Table 2.  It seems that Mongolia is still at the transition stage 
between the third and fourth agricultural evolvements due to the merchandise of various 
kinds of smart agricultural technics, tractors and other technologies in Mongolia. For 
example, when researchers visit the website of Ensada holding LLC at www.ensada.mn, 
this company reports that it has been an official distributor of 38 agricultural tech-producers 
in Canada and the USA, exporting and selling many different kinds of smart and advanced 
agricultural technologies in Mongolia since 2010. This example supports the concept  that 
Mongolian farmers are interested in purchasing and adapting these smart and advanced 
agricultural techniques in their farming activities. (Table 2. Agriculture revolutions) 

Agriculture 4.0 System and its Positive Effects in Different Countries.  Agriculture 
4.0 system is a smart-data driven farm management system as shown in Figure 1, which 
embodies four main interconnected pillars of agricultural activities: weather data system, 
seed optimization system, irrigation system and farm equipment system which are proposed 
to enable farmers to monitor and control many common difficulties they usually overcome 
during the plantation session by making necessary decisions on-time to prevent from 
having a predicted harms in their plantation fields. Based on the fundamental concept of the 
Agriculture 4.0, some countries around the world have proposed and initiated a campaign in 
order to reap the benefits of the modern smart agricultural technologies such as “The nouvelle 
France Industrielle in France” (Liao, Deschamps, Loures, & Ramos, 2017), “The Made in 
China 2012 initiative” (Zhong, Xu, Klotz, & Newman, 2017) and "the Smart manufacturing 
leadership coalition in the USA" (Kang, et al., 2016; Thoben, Wiesner, & Wuest, 2017).

Agriculture 4.0 system. To take a glance at the positive aspects of agriculture 
4.0 which some countries have already witnessed so far, the researchers found some 
representative examples from  the existing literature in Taiwan (R.O.C) where food 
consumption per capita  was increased, network environment was improved, the water 
shortage problems were tackled, and chemical fertilizers and pesticide overuse problems 
were addressed (Yi-Chich Chiu, 2019) and in Vietnam where the agricultural sector 
became more self-sufficient contributing about 22 percent of GDD (Dung, & Hiep, 
2017). In general, implementing these smart agricultural technologies can be guaranteed 
to maximize economic returns (Annosi et al, 2019) and to decrease the negative 
environmental impacts and increase the productivity and profits of the farming activities 
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at the same time (Accenture, 2017; Smith et al., 2013; Schockley, 2011; 2012 ).  However, 
in order to implement smart technologies and reap the benefits in farming activities, we 
have to deal with many restricting and challenging issues such as the high cost of the 
adaption (Dung, & Hiep, 2017) and a lack of well-skilled and well-trained labor force so 
on. Therefore, in the following section of this paper, the researchers will put emphasis on 
some HR issues related to industrial and agricultural 4.0.

Fig. 1. Agriculture 4.0.
Source: Zambon, Cecchini, Egidi, Saporito, & Colantoni, (2019). Revolution 4.0: 

Industry vs. Agriculture in a the future development for SMEs.
 
Competencies and skills. Human capital has been considered as one of the most 

essential resources for any organization. Therefore, competent workers are the most 
valuable asset of any organization both in the private and public sectors to achieve the 
organizational goals. ‘Competency-based' approach to human resource management 
became an indispensable integral part when researchers discussed the performance, 
productivity, contribution and effectiveness of employees in an organization for the 
last decades. Generally, competency contains the meaning of someone's knowledge, 
skills, abilities, or other personality characteristics that affect her or his job performance 
(Becker, Huselid, & Ulrich, 2001). 

In ancient times, physical-oriented competencies might have been used to define 
someone's life in society, but today in the 21st century, a mixed set of physical, intellectual, 
emotional, and technological related competencies altogether have become as a whole 
which defines individual’s social status as well as their career level. More specifically, the 
automation and technological era which is so-called the fourth industrial revolution requires 
employees to acquire two sets of competencies and skills: technical and non-technical (Janis, 
& Alias, 2017).  According to their findings, over 50 technical competencies and skills were 
derived from the literature review. Among them, manufacturing, IT, computer science and 
robotics as well as automation skills are found as the most common technical competencies 
and skills. Similarly, over 30 non-technical competencies and skills were collected. Among 
them, problem-solving, creativity and decision-making and adaptive skills are found as the 
most repetitive non-technical competencies and skills from the literature.
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Table 2
Agriculture revolutions

Source: authors’ own elaboration by using different available literature 
on the topic of agriculture revolution
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Potential Consequences of Automation in the Global as well as in the Mongolian 
Labor Market. The results of many studies assume that we are facing the era of major 
job losses in human history due to automation and machine learning. It is already 
estimated that about 47% and 54% of jobs in the United States (Frey, & Osborne, 2013) 
and Europe (Bowles, 2014) can be replaced by computerization. Generally, it means 
that we as employees are reaching the time to compete with machines in order to be 
employed. Additionally, according to the World Development Report (2013), 600 million 
new jobs in the next 15 years will be needed to be created by the world economy in Asia 
and Sub-Saharan Africa. Except for this fact, India and China alone will have about a 
half-billion young people joining the workforce in the next 15 years, and 11 million 
young Africans are expected to join the labor market every year for the next decade 
(Choi, 2017). Also, at the 2018 World Economic Forum in Davos, the billionaires, world 
leaders, and investors discussed the advantage and disadvantages sides of industry 4.0 
for the whole day. As a consequence of this new industry stage, it is predicted that over 2 
million new jobs are to be created, however, 7.1 million old jobs are expected to be gone 
in the forthcoming five years. On the other hand, around the world 200 million people 
are unemployed and half of the employed people  work informally and earn only 2$ per 
day (ILO, 2018). Based on the above reports, this industry revolution can be seen as the 
era of high unemployment, particularly for unskilled and young people. There is a hot 
debate among scholars today about what kind of jobs will be most affected by the Fourth 
Industrial Revolution. Some studies anticipate that lower-skilled jobs will disappear the 
most while others predict that middle-skill jobs will be most affected. However, the 
majority of studies agree that high-skilled workers would be least impacted. 

A closer look at the overview of the Mongolian labor market, out of 3 million, 
nearly 1.2 million people are actively participating in the labor market which forms 63.7 
percent of the total labor force (Tudev, & Damba, 2015). As for the unemployment rate 
in Mongolia  increased slightly compared to the previous year in April from 8.6 percent 
growth to 9.1 percent in the third quarter of 2017 (NSOM, 2016), respectively, a  total 
of 84,142 companies in Mongolia were counted as officially operating in May 2016 by 
the National Statistic Office of Mongolia. However, the labor market study by Shatz 
et al. (2015) found that about more than one-fifth of youth expressed that their biggest 
obstacle is to get a job related to their education after graduation. On the other hand, in 
accordance with  the interviews conducted among Mongolian employers by Gassmann, 
François, & Trindade, (2015) revealed that there is a certain kind of skill gaps within 
applicants such as soft skills, critical thinking skill, and other general skills which are 
defined as essential competencies at workplaces in the 21st century. Taken together, 
without shrinking the expected skill gaps between employers and applicants, it can be 
risky and challenging for Mongolians to embrace the new technological inventions 
directly at this moment; however, at the same time, we should receive these new aspects 
of the digital economy in order to be competitive in the market. Therefore, our punchline 
today is how we as human beings help ourselves and prepare for these future changes to 
overcome the dark sides of this industrial revolution without being affected that much.
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Conclusions and recommendations. Apart from the developed nations, countries 
such as Taiwan and Vietnam in Asian continent have already taken some further steps to 
get involved in the concept of “Industry and Agriculture 4.0” in order to maintain their 
competitive advantages in the global market as Industry 4.0 is described as the world 
of the production of the future, the massive job loses or the risk being excluded from a 
worldwide competition. Therefore, it is very important to discuss the fourth industrial 
and agricultural revolution in relation to the predicted competencies and skills which 
are demanded by all types of employees in Mongolia because sooner or later Mongolia 
is going to implement and adapt these intellectual technologies in all industries such as 
manufacturing, agriculture, and construction. In order to maximize the potential benefits 
and reduce the possible harms from this new industrial and agricultural revolution, the 
following ideas corroborating the recommendations of the previous studies are worth 
being considered. 

To prepare human capital who are qualified to work in factories and farmers where 
all processes are interconnected and fully automatized, Mongolia has to start from the 
educational system. Future engineers who will conduct various and unique experiments 
at factories and farms should study technical as well as non-technical skills in order to 
transform the traditional factors and farms into the computerized and fully dependent 
companies.

Governments are in a position to help lower and middle-class workers acquire the 
necessary skills for these technological changes. Even though the Mongolian government 
seems to realize the importance of trained manpower for this digital economy by sending 
government officials as well as workers in the private sectors to receive training programs 
abroad. It can be more important to use the local source and train more young people at 
local national universities.

Governments may need to have a minister who is responsible for future issues such 
as the impacts of Industry 4.0.

Governments are in a position to support a smooth transition which will help 
practitioners acknowledge the role of modern technologies such as the internet of things, 
cloud, big data, robotic systems, 3D printing, simulation and prototyping contributing to 
the evolution of new sustainable trends in their organizations. In this way, practitioners 
can be encouraged to work hard to overcome the challenges to achieve a sustainable 
manufacturing environment.

As mentioned earlier, we as human beings are facing the era of fourth industrial 
revolution so it is the right time for us to rethink what is expected from us and how we 
can prepare ourselves for the forthcoming automation era.
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Relevance of the research topic. Complex approaches of innovation activity in 
social impact strategies are required by global competition for achieving sales market. 
The issue of employment of social innovation by business activities, where social 
innovations are used as the way to resolve global and social problems of the century. 
This issue is first mentioned in 2010 and noted in the strategy «Europe – 2020» and in 
the documents about social activity support and stimulation of social innovations usage 
on the portal Social Innovation Communnity [2]  by European Commition  as complex 
of stable development goals [1, p.30].

Customer oriented digital trade innovations that create notable social competitive 
advantages are described in this context. Trade enterprises are able to exert appreciable 
socio-economic and ecologic pressure on involved in the product marketing chain 
enterprises of related industries (and vice versa) considering suppliers of raw materials, 
manufacturers, distributors (environmental friendliness, safeness, manufacturing 
technology, conditions and shelf life, transportation, method of disposal of ingredients 
that form the product are important for consumers). Thus, Heij C. considered in his 
research organizational and managerial innovations as non-technological, that cause 
certain social and economic effect. In particular, he pictured the conditions required 
for the innovations that were created in cooperation with customers to be able to serve 
as extra competitive advantage for the enterprise development. Also he identified 
inversional nature of management innovation [3, p.134 ].

Social innovations are specific kind of innovations in the field of application and 
stages of scientific and technological development that are directed to improve working 
conditions, to resolve problems of the healthcare, education, science, culture [4].

On micro level: social innovations are general process of systematic improvement 
of enterprises socio-humanitarian sphere. This process is aimed at labor market 
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opportunities expansion, employees mobilization for achieving demanded technological 
goals, that strengthens trust to the enterprise’s social obligations to employees and 
society overall. The leading companies’ experience of organizing their own researches 
shows the direction to the opportunity to achieve increasing of stability and straitening 
market positions through social innovation implementation.     

Analysis of recent research and publications. The development of social 
innovations is a subject of research by both foreign and domestic scientists, in particular 
B. Santo, J. Schumpeter [5], M. Cass, D. Tisza [6], Yu. Shipulina, etc. Social innovations 
are considered in the context of innovation activity as a species component, new 
technologies of social management, result and management business model [2,4]. The 
conceptual framework and mechanisms for improving the innovative orientation of 
foreign trade are reflected in the articles of N. Ilchenko [7]. A client-oriented approach 
to the classification of innovations in the restaurant business field is considered in 
the scientific works of G. Pyatnitskaya [8, p. 333- 341], in the field of tourism G.I. 
Mikhaylichenko [9]. The essence and types of social innovations and the scope of their 
application is defined in the scientific works of A. Kibanov, A. Semikina, I. Theron, 
A. Nabatov. Such important questions as the generalization and tendentiousness of 
the development of digital innovations in trade enterprises (off-line and online), the 
systematization of innovative solutions related to the socio-economic and environmental 
effects remain unattended.

Research results. Taking into account the specifics and problems of research, 
the selection of varieties of social innovations should first of all occur in the plane of 
analysis of strategic (or priority) parameters of the enterprise development [10, p. 180]. 
Emphasizing that social innovations affect the development of the labor potential and 
social capital of an organization, I. Theron identified five signs of classification: 1) the 
impact on the quality of social development and human capital of an enterprise; 2) the 
subject of personnel management and regulation of the social and labor field at all levels 
(innovation: improving labor productivity, social protection of workers, employment 
relations and the ability to provide people with livelihoods and working conditions, 
development opportunities); 3) the depth of the introduced innovative changes [11].

V. Nabatova and A. Semykina define innovation as a set of initiatives, innovations, 
services, useful changes that are introduced by the state, social partners, collectives, 
individual business entities in various fields of formation, use and development of human 
capital in the interest of improving its quality and maintaining competitive benefits of 
workers in the domestic and foreign labor markets [12, p. 59; 281].

Summarizing and developing the scientific discussion, in the article we propose to 
consider the term “social innovation” as a set of initiatives, innovations, services, useful 
changes initiated by the enterprise, the team and/or as a result of the collaboration of 
interested influence groups in order to increase the effects of sustainable development 
in the social environment and create advantages of attractiveness of the enterprise as a 
brand and employer.

In this regard, we are inclined towards a cluster approach in the formation of social 
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innovations (Jen. Blanke, K. Milligan), which, unlike the traditional ones, differs in 
large-scale, by searching for social and business-related tasks of strategic orientation 
(Fig. 1). In particular, the authors Jen. Blanke, K. Milligan believe that social innovation 
strategies should be consistent with the company's innovation program and business 
strategy [4, p. 6]. To make a profit, enterprises direct investments in the development of 
human resources, information technologies that support the communication channels of 
distribution in the chain of promotion of goods and services. 

Expansion to new markets
(Design of new products/services; creation of 

jobs, infrastructure))

Supply Chain Strengthening
(Ecological packaging, distribution 

technology)
Investing in talent

(Forms of training and infrastructure 
development)

Use of financial instruments

Fig. 1. Clusters of social innovation Source: [4, p. 7].

Benefits for companies include not only financial income, but also the improvement 
of long-term competitive advantages, in particular access to new markets, consumer 
categories, strengthening supply chains and retaining talented employees. Each cluster 
offers a starting point for companies that are looking for the most suitable social 
innovative opportunities [4].

The development of innovative competencies as the potential for social development 
of an enterprise depends on many factors, in particular, the operating activities of the 
enterprise, geography, product portfolio, supplier base and dependence on raw materials, 
the ability to use (not just to have) the intellectual and innovative potential of employees. 
For example, market companies from sectors such as healthcare or consumer goods are 
pushing innovations in products, services, or distribution channels to business growth. 
Companies that are largely dependent on supply chains, especially food, agriculture or 
textiles, implement strategies aimed at ensuring the supply of raw materials, improving 
product quality, and attracting consumers to business development. Innovative 
performance for retail leaders is ensured by partnership with IT enterprises (most of 
them invest or buy innovative information and technology startups), and focuses on 
developing potential and building loyalty of talented employees. An area of increased 
attention of retail chains is changes in product design (for example, to reduce the cost of 
Adidas sneakers, manufacturers replaced individual sole elements with 3D-ecological 
ones, which helped to reduce their cost and, therefore, prices for consumers) [13].

Social innovations are aimed at a positive social or societal (aggregate social and 
environmental), economic impact on the development of the organization: 1) firstly, they 
are aimed at improving the standard of living and the comprehensive development of 
man; 2) secondly, their implementation in order to improve business processes at the 
enterprise provides it with socio-economic and environmental effects that interact with 
various interested parties;
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3) thirdly, the resources used are embodied in goods and services, directly or indirectly 
carry out socio-environmental impacts on human health, the natural environment (degree 
of utilization of goods, use of savings technologies) and society as a whole (innovation 
index) [4, 14].

The increase in the differentiation of goods and the logistical complexity of 
their timely delivery to the final consumer, informational and emotional involvement 
determine consumer behavior. The creation of certain conditions (situations) in which 
the consumer identifies the information and perceives it as provided by the subject of 
management.

Muhammad Yunus, winner of the Nobel Peace Prize (2006), in his book [p.38-
40] discloses that “social business is not a charitable organization, it should not only 
cover its expenses and generate income, but also have a social impact on society. The 
author emphasizes that social innovation is characterized by three criteria: 1) new 
ideas, technologies and various strategies; 2) assistance in solving socially significant 
problems; 3) provoke social change. Today, considerable experience has been gained 
in introducing social programs and projects in various fields of activity. The site open 
for social innovation (Social Innovation) offers a significant information base for the 
formation of projects - from the idea of creation to implementation based on grant 
proposals [2].

The processes of generation and implementation of innovative solutions by domestic 
trade enterprises in Ukraine are an order of magnitude lagging behind world leaders. 
Ukraine took the 50th place among the innovative countries of the world in the Global 
Innovation Index, however, among the innovative global retailers from Ukraine there 
are none (Table 1). To assess the innovative impact on the capitalization of companies, 
an analytical review of the various leaders in the field of trade, implemented by different 
novelty, frugality, object of use, sphere of influence of customer-oriented (social) 
innovations, was carried out. Let us consider the possible ways of their application in 
the process of adaptation of trade enterprises under the influence of global competition.

An equally important condition for the development of social innovations is digital 
training technologies, the purpose of which is the formation of social and professional 
competencies among the sales staff of online stores, which are necessary for predicting 
the sale of goods and providing quality service online.

Modern management of virtual shops requires the skills and knowledge of staff 
to diagnose consumer shopping using mobile applications, the ability to analyze large 
amounts of customer behavior data and to develop on this basis predictive models that 
determine the likelihood of buying at set prices. However, there are underdeveloped 
institutional and legal provisions on the protection of intellectual work, financial 
instability due to the long-term payback of investment in innovation, innovative staff 
unpreparedness. Using data analytics, a trading company can maximize the marginal 
benefit to the consumer by forming a time-based price quote regardless of the store 
location and customer location.
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Table 1
Global retail leaders in innovation 2017-2018

Name of 
companies 

from the list
Forbes-100, 
sales field

Capitalization 
(May 2018),

billion dollars

Number 
of staff, 
persons

Place in the ranking of 
innovative companies

Turnover,
$ billion

Growth 
rate, %

2017 2018 2017 2018 

Amazon 
(USA) 427 341 400 11 3 107 135,99 27,09

Rakuten 
(Japan) 
Internet & 
Catalog 
Retail

15,2 14134 17 26 5,9 7,2 22,03

Fast 
Retailing 
(Japan) 
Apparel/
Footwear 
Retail

31,8 43639 41 32 14,4 16,44 14,17

Ulta Salon 
&Fragrance 
(USA)

17,7 31 800 38 34 3,9 4,86 24,62

Hermès 
International 
(France) 
production 
/ Apparel 
Retail

50,3 12 834 32 35 5,4 5,75 6,48

OJSC 
"Magnit" 
(Russia) 
Food Retail

15,6 217 258 46 53 15,6 15,98 2,44

Inditex 
(Spain) 
Apparel/
Footwear 
Retail

112,1 162 450 77 70 23,1 25,74 11,43

Falabella 
(Chile) 
Wholesale 
and retail 
trade

21,3 98 900 87 90 12,8 12,72 -0,63

Source: compiled by the author [15.16]

The introduction of electronic shelves and the use of real-time business analytics 
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have enabled Tesco's worldwide retailer (6,809 stores in 12 countries of Asia, Europe 
and North America) to provide the best service for partners and consumers. Tesco is one 
of the first social innovators to launch a food waste management program.  The retailer is 
able to change the price quotation by using digital analytics, and if necessary, the program 
predicts the necessary reloading of the range of goods, taking into consideration the 
weather conditions influence for more rational supply adjustment [17]. This competitive 
advantage enabled the company to reduce its operating losses.

Experience in the innovation activity of trade enterprises indicates the implementation 
of mainly process innovations, focused on the consumer (client) (Table 2). Innovative 
changes, such as retail businesses, are related to improving information technology in 
the shopping process, breadth in the choice of goods, convenience in the settlement 
operations for the goods and their delivery (postage, express), the ability to view 
goods in 3D-format and ability to make an order any time of the day, etc. For example, 
returning orders in the clothing category is a serious problem for online stores. In the 
global e-commerce market, approximately 30% of purchases (clothing, footwear) are 
returned or exchanged due to inappropriate size, model, shape, or color. Online stores 
lose about $ 8 billion annually what connected to clothes.

Global innovation trends indicate an increase in consumer needs for complex 
customized solutions. In order to create sustainable competitive advantage of quality 
customer service in the trade, there is a tendency to introduce: a) new concepts of 
stores on different product and technological offers; b) methods of delivery of orders; c) 
electronic (including contactless) and biometric payment methods for goods / services.

Generalization of the world experience of introducing customer-oriented innovations 
by the leaders of trading companies has allowed to formulate the social value of such 
innovations (the result / effect social, economic, environmental), where their application, 
directly or indirectly, influences the process of social development of the trade enterprise. 

To organize and classify them according to the following features:
а) automation and robotization of processes (object navigation, sensors for 

identification of information about the client, automation of routine tasks of process 
management, client-robot); virtualization and augmented shopping reality (3D market 
concepts, presentation / demonstration of products / services, solutions);

b) shopping reality virtualization technology;
c) digital culture (defines value-orientations in managing the organization's staff and 

interacting with stakeholders through digital data encryption systems) and HR analytics.
(digital survey, administration of HR processes, predictive automated HR programs, 

integrated analytics tools using referral programs);
d) chips usage and biometrics in transactions (to identify objects, movements, 

processes, images, etc.) and product testing;
e) use of autonomous vehicles (drones, unmanned electric vehicles);
f) cognitive technologies focused on the development of human intellectual abilities. 

(digital polling, HR administration, predictive automated HR programs, integrated 
analytics tools using referral programs) Cognitive science uses computer models, 
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artificial intelligence theories and experimental methods taken from psychology and 
physiology of higher nerve development, accurate theories of human brain work;

g) social media communication technologies (mobile app, etc.).
Table 2

Client-oriented innovative solutions implemented
in online and offline commerce in the world during 2016–2018

Name of the trade 
company

Characteristics of an innovative 
project Social value for the client

ICA Supermarkets 
(Sweden) and Dutch 
Supplier

Laser marking on organic 
products: avocados and sweet 
potatoes

Preserving the quality of the 
product, reducing the price. 
Ability to save 200 km of plastic 
30 cm wide

Nature & More (fruits 
and vegetables) 2017

The type of marking is a natural 
branding because the mark does 
not affect the timing and quality 
of the product

Reduce costs in the logistics chain 
for paint, transportation, glue, 
paper, electricity

Macy's Retail Network 
(USA): development 
of multi-brand store 
formats (footwear, 
clothing, cosmetics, 
textiles)
2015–2016

Omni-chanell technology 
allows online retailers to show 
shoppers only a small collection 
of merchandise, the rest of the 
merchant's assortment in the 
mall can connect to the website 
and view the range online

The consumer receives 
comprehensive ordering 
information with free shipping. 
Electronic vending machines
(E-spot) enabled Macy's to expand 
its range of products at minimal 
space costs, optimize staff costs

Tesco Trading 
Network (UK)

Issuing a digital check 
(electronic invoice) for a 
purchase. A mobile application 
that has an NFC sticker built 
into it

Service allows to save time 
and resources for realization of 
settlement sales operations

Qwartz Shopping and 
Entertainment Center 
(Paris, France)

Mall concept is a hybrid 
of physical and electronic 
commerce: 10 digital zones 
(including the entertainment 
zone) allow you to increase the 
flow of customers, 3D-studio 
invites clients to create and 
print a personal object

Diversity of digital services 
and purchases. Customers can 
present their work in the gallery 
of the shop on a special frame. 
Attracting customers to participate 
in the design of the mall

ARTMART 
hypermarket (355,6 
sq.m) in Prospect 
Shopping Mall, Kyiv 
(Ukraine)

Concept of the ARTMART 
hypermarket is a shop selling 
ready-made handmade 
products; goods for graphics, 
painting, decor, interior; offer 
various workshops, provide art 
consulting

Possibility to get new knowledge 
and skills: to attend workshops 
for children and adults, expert 
lectures for professionals, and art 
academy for regular consumers.
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Wheelys Mobile Store 
(China) Development 
by Wheelys Moby 
Mart and Hefei 
University
2017

Mobile concept of the shop is 
solar-powered, a compact, 46 
m2 space that houses several 
dozen product names: tea, 
coffee, pastry, bread, cheese, 
cups, cigarettes and local dishes

24-hour accessibility with a 
mobile app lets you open the door, 
get advice, make a purchase and 
have a meal as needed, offers 
a special Meal Wheys Basket 
option - a box with ingredients for 
cooking for 30 minutes

Shseido Ginza Six 
Shop (Japan) 2017 
New

New product is a digital 
consulting mirror, equipped 
with a touch sensor, allows you 
to activate various data, scan 
the skin type, results of "fitting" 
cosmetic products (lipstick, 
mascara, powder, eyeshadows, 
etc.)

Ability to evaluate the purchase as 
the mirror reflects the appearance 
(face) of the customer's favorite 
product, reducing the samplers 
expenses.
Individual approach in the 
selection of cosmetics

Alibaba - Online 
Retailer (China) 2016

VR Pay payment service is 
service for customers who 
use VR glasses in their online 
shopping process. User 
identification is by account

Ability to pay for goods with 
one nod without removing the 
smartphone from the VR glasses

Reebok
(Adidas Group) 
Sportswear and 
Footwear (FRG)

Fit Hub is a concept with a 
total area of 800 m2 combines 
a gym, an experimental fitness 
center and shop where you can 
buy sports novelty

Getting comprehensive sports 
service: from buying sports goods 
and training to watching reports 
and the latest sports fashion news. 
Club card reduces expenses.

New product is high-
performance  sports footwear 
based on Futurecraft 3D 
(three-stage sole that adapts to 
individual foot needs)

Unique offer for the Adidas brand 
consumer, price optimization, 
greening of part of the product

Source: Designed by the author [14,18,19,20]

Conclusions. The lack of a unified approach to the classification of social innovations 
used in the development of trade enterprises has made it necessary to streamline them. 
Based on the study of empirical foreign and domestic experience of introducing 
customer-oriented innovations in the activities of trading companies, the basics of the 
theory of social innovation have been deepened, in particular, clarified the social and 
economic effect of the introduction of social innovations in trade, systematized types 
of digital social innovations by:  the level of automation and robotization of business 
processes; virtualization of shopping reality; digital culture and HR analytics; using chips 
and biometrics in transactions; cognitive technologies in management; level of social 
networking technologies, which contributes to the development of social development 
potential and the formation of competitive advantages.
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Annotation. The paper analyzes the government regulation of state-owned enterprises’ 
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Introduction. During the years of Ukraine’s independence, state-owned enterprises 
have gone through rather a difficult transformation, which has had an impact on the 
transformational processes in the country’s economic life. The transition from the 
command and administrative economy to a market one was inevitably accompanied by 
systemic shocks, the consequences of which were the narrowing of processing and high-
tech industries, and the aggravation of the problem of social degradation.

 The public sector is the basis of the economic system, and its regulation by the 
state is at the heart of socio-economic development. The recent years have shown that 
government regulation is moving in the direction of liberalization of all spheres, which 
on the one hand, justifies itself in the need to deregulate the economy, but on the other, 
it is becoming threatening. Indeed, there is a systemic shift of the regulatory impact on 
state-owned enterprises as regards pervasive privatization of state property, unreasonable 
orientation solely on foreign investments (borrowing) making them a major factor 
for the reproduction of the national economy, which in turn generates an increase in 
gross external debt. At the same time, the real sector of economy functions under the 
conditions of an imperfect structure of credit supply with high interest rates that exceed 
the profitability of manufacturing entities, which does not allow them to timely upgrade 
and create new production facilities.
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The issues of government regulation of state-owned enterprises have been addressed 
by many scientists, in particular: O. Bavyko, V. Branovytskyi, A. Derun, V. Plakida, A. 
Starukh, E. Reinert, and others. However, it is the subject of the government regulation 
of state-owned enterprises’ development that remains understudied. Consequently, the 
purpose of the paper is to analyze the government regulation of the activity of state-
owned enterprises in Ukraine, as well as to identify approaches to improvement of that 
regulation with regard to state-owned enterprises’ development.

The methodological basis of the study is laid by the fundamental principles of the 
science of public administration, economic theory, general scientific methods and more. 
In order to achieve the purpose of the research, the paper applies the following methods: 
historical and logical – in characterizing the organizational, legal and economic provision 
of state-owned enterprises in Ukraine; analysis and synthesis, economic and statistical 
method, comparative research – for studying the current situation in the regulation of 
the domestic economy; abstraction and specification – in determining the promising 
directions in the government regulation of state-owned enterprises’ development; 
generalization – when forming conclusions.

Organizational, legal and economic support for state-owned enterprises in 
Ukraine. The state exerts a continuous regulatory influence (administrative, legal, 
economic; direct and indirect) on the activities of economic entities, in order to support 
entrepreneurship by creating favorable organizational and economic conditions for its 
development. Entrepreneurship in Ukraine is regulated by the Constitution of Ukraine, 
general and special laws, normative legal acts, etc.

It should be noted that for the efficient operation of state-owned enterprises, 
a purposeful state economic policy must be pursued, which allows the development 
of the public sector, ensures the country’s socio-economic development, and protects 
(defends) the interests of the domestic producer. According to the legislation of Ukraine, 
the main directions of the state economic policy are structural and sectoral, investment, 
amortization, price, antitrust and competition, budget, tax, monetary, monetary, exchange 
rate and foreign economic policies, as well as the policy of institutional transformation 
[1]. While at the same time, the above economic policies and management approaches 
have some problems. Therefore, as the next step, it is necessary to specify them, and 
consider the roles of the Cabinet of Ministers of Ukraine (CMU), the National Bank 
of Ukraine (NBU), the State Fiscal Service of Ukraine (SFSU), and the Antimonopoly 
Committee of Ukraine (AMCU) in regulating both the activity of state-owned enterprises 
and the economy as a whole.

The state realizes the right of state ownership through a system of organizational 
and economic powers of the relevant governing bodies that belong to the public sector, 
and carries out its activity based on the right of commercial activities or the right of 
operational management [1]. Thus, the management of state property objects is carried 
out both by the CMU and the ministries, a number of executive bodies and state collegial 
bodies, the State Property Fund of Ukraine (SPFU), other entities defined by the Law 
of Ukraine “On Management of State Property Objects” [2]. This situation gives rise to 
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certain dispersion in the regulation of state-owned objects, characterized by the absence 
of a single body that would have full control and oversight of the state-owned enterprises. 
A propos, the relevant recommendations of the OECD are as follows: “Realization of 
the owner’s rights must be clearly defined. The state must realize its owner’s rights 
in a centralized way, through a single body; if that is not possible, this task should be 
entrusted to an appropriate coordinating body” [3].

As regards the NBU, this body analyzes and forecasts the dynamics of 
macroeconomic, monetary, exchange-rate, and financial indicators, and draws up the 
balance of payments. Together with the CMU, it holds consultations on monetary 
policy, elaboration and implementation of national programs of economic and social 
development, and supports the economic policy of the CMU [5].

Therefore, theoretically, the NBU can stimulate and facilitate the development of 
state-owned enterprises. Yet in practice, the situation is different, for even at the level 
of defining ‘monetary policy’, there is a discrepancy and certain contradictions between 
the way it is interpreted by the Economic Code of Ukraine and the Law of Ukraine “On 
the National Bank of Ukraine”. In accordance with the definition of the Economic Code 
of Ukraine, “monetary policy is aimed at providing a sufficient money supply for the 
national economy,  achieving effective cash circulation, attracting funds of economic 
entities and the population to the banking system, stimulating the use of credit resources 
for the needs of functioning and development of the economy” [1]. In the Law of Ukraine 
“On the National Bank of Ukraine”, monetary policy is interpreted as “a set of measures 
in the sphere of monetary circulation and crediting, aimed at ensuring the stability of the 
currency of Ukraine through the use of the means and methods defined by this Law” [5].

Unlike the Law “On the National Bank of Ukraine”, the Economic Code defines not 
one objective, but a system of monetary policy goals which are to ensure the stability of 
the national currency unit of Ukraine, achieve and maintain price stability in the country, 
keeping sustainable economic growth rates. Thus, the Economic Code clearly traces the 
need to involve monetary policy tools to promote the socio-economic development of 
the country as a whole.

And thus, it is typical for the country’s monetary policy to adhere to a conceptually 
incorrect approach to curbing inflation by creation of a fictitious monetary “hunger” 
for businesses. The NBU persistently maintains high bank rates, which is one of the 
main factors for banking institutions to set high interest rates on loans for the business 
environment. Such a monetary policy tool as refinancing is used without a proper 
efficiency, although combined with active lending of specialized state-owned banks 
it could provide implementation of priority government programs. Another problem 
is fiscal policy which is built on covering budget deficit at the expense of a constant 
aggravation of the country’s external and internal debt dependence [4]. A combination 
of contradicting approaches to the implementation of monetary and budget policies 
leads to reduction of the domestic economy’s productive potential and a growth of crisis 
phenomena in the socio-economic life of Ukraine.

As for the State Fiscal Service of Ukraine, this body implements state tax policy [6], 
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i.e. exercises control over state-owned enterprises. At the same time, the SFSU is a tool 
(within the system of executive bodies) that implements state customs policy. Today the 
economy of the country requires pinpoint protectionist measures in order to form a full-
fledged domestic market. A proper protectionist strategy would safeguard the interests of 
the national producers, including the public sector, as well as help to gradually develop 
processing and high-tech production.

E. Rainert in his time noted that for the development of backward countries (with 
their further economic synergy), it is necessary to depart from the free market and go the 
roundabout way, as a first step increasing the efficiency of their manufacturing industries. 
He argued that it was the only policy that had provided the countries’ successful economic 
development in the last 500 years [7].

The next state agency to be considered is the Antimonopoly Committee of Ukraine, 
a special-status government body whose purpose is to ensure state protection of fair 
competition in business and in the field of public procurement. The main task of the 
AMCU is to participate in the formation and implementation of competition policy [8]. 
However, the “political elite” tend to use the AMCU to promote their own business 
interests or to lobby for someone else’s business by making decisions that restrict their 
competitors’ activities. An additional problem is that antitrust laws set bounds only to 
monopolization of markets, without restricting the ownership of assets. And this may 
not always be safe for the country, in particular for its regions. Certain restrictions are 
required, specifically those limiting one company’s ownership of assets in one industry, 
in one region, etc. [9, p. 103]. Therefore, for harmonious development, it is important 
that the responsibilities of the AMCU include the aforementioned areas as well, and that 
the Antimonopoly Committee enjoy real independence from “power fluctuations”.

Analysis of the current situation with regard to domestic economy regulation. 
It should be noted that over the years of the independence of Ukraine, the regulatory 
measures taken by the state to redistribute property have proved to be ineffective 
and unfair (for the majority of citizens). At the same time, there has been observed a 
constant narrowing of processing and high-tech industries, destruction of manufacturing 
and technological chains, growth of gross external debt, import dependence and 
misbalancing of the national economy, acute demographic crisis, low living standards, 
cyclical depreciation of the national currency, etc.

The transformational processes introduced into the socio-economic life of the 
country did not allow the state even to reach the production capacity level of 1990. In 
2018, electric-power production volume was 54% of the 1990 level; in 2016, the output 
of ready-made rolled products was 34.5%, cement – 39%, steel pipes – 17%, fabrics – 
6%, shoes – 11% of the production output level of 1990. The car manufacturing industry 
is particularly noteworthy, since in 2018 car production was only 3% of the 1990 level 
(it should be noted that in 2008 car manufacturing reached 402 000 units per year – 
205% of the 1990 output, but the global financial and economic crisis and insufficient 
government support for the industry offset that trend) [10].

On the other hand, there is a decrease in demand for the Ukrainian cars and a 
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decline in their attractiveness due to their replacement with imported cars. In fact, these 
trends are observed in almost all of the country’s economic activities. Strong import 
dependence undoubtedly hinders industrial development. It should be understood that 
the manufacturing and technological chains both in the production sector as a whole and 
in the automotive industry in particular are vertically and sequentially interconnected, 
covering mining, processing, production, scientific and technical, marketing, financial, 
marketing, servicing, and IT activities [11, pp. 47-52], which means hundreds of 
thousands of jobs, new added value, wages, taxes, etc.

Therefore, it is important to direct the state economic policy towards creating 
favorable conditions for the domestic producer (public, private, etc.), to developing the 
Ukrainian economy along the lines of a consistent reduction in raw material exports, 
increasing domestic processing, and a further increase in export of high added value 
products, which will make it possible to create a promising industrial structure based 
new technologies and innovations [12, p. 38].

Prospects of government regulation of state-owned enterprises’ development. 
There is not and cannot be an effective, innovative and socially-oriented market (mixed) 
economy without the regulatory role of the state which performs the following basic 
functions pertaining to the country’s economic life: establishes ‘rules of the game’ in the 
market and implements economic regulation mechanisms; stimulates business activity 
of economic entities and renders selective enterprise support policy; acts as the owner of 
state property [13, pp.161-163].

With regard to the last mentioned function, it means, in the first place, the economic 
activity of the state-owned enterprises oriented towards achieving certain economic 
results or those aiming to solve national problems [14, p. 9]. The concept of ‘development’ 
in the context of the proposed topic can be interpreted as movement (interaction), during 
which not only a change of existing properties or a state of a system is taking place, but 
new properties or new quality (the essence of something ) appear that were previously 
missing [15].

Accordingly, the concept of ‘development of state-owned enterprises’ should be 
regarded as measures initiated by the central executive authorities for a targeted use of 
the national resources with the aim of creating new and modernizing the existing state-
owned enterprises structurally and technologically in order to accumulate the potential 
and opportunities for further progress.

At the same time, some scientists give the concept of ‘government regulation of 
entrepreneurship’ (state-owned enterprises including) the meaning of a system of 
legal, organizational, administrative, regulatory and control measures of the state 
aimed at creating favorable conditions for the establishment, development and support 
of entrepreneurship, as well as management of the public sector of the economy for 
improvement of the national economy’s efficiency and competitiveness [16]. Others 
argue that it means the influence of the state on the activities of business entities aimed 
to ensure the legal, economic and organizational conditions for the establishment and 
development of business [17]. Another group of researchers state that government 
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regulation of entrepreneurship is a system of legal, administrative and regulatory 
measures aimed at solving socio-economic problems by stimulating the development of 
socially effective entrepreneurial activity [18].

Considering the above, the author’s understanding of the definition of ‘government 
regulation of the development of state-owned enterprises’ is as follows: it is a system of 
regulatory, incentive, supportive measures taken by the state to set up new and change 
the quality of the existing state-owned enterprises, creating conditions for their effective 
functioning in order to ensure a comprehensive socio-economic development of society. 
For this purpose, it is essential to provide for the state-owned enterprises’ specialization of 
works, standardization of activity, and giving them possibilities of expanding production 
and capitalization, increasing labor productivity, as well as ample opportunities for social 
protection of their workers [19, p.27].

State ownership can be formed in three ways: by setting enterprises at the expense of 
the state budget (or by organizing internal (national) credit [20]); through nationalization 
and governmentalization of individual enterprises and sometimes entire sectors of the 
economy; through purchasing by the state of part of the shares of private enterprises. As 
a rule, state-owned enterprises operate in infrastructure branches with a long payback 
period and in capital-intensive industries. At the same time, for the sake of raising the 
national economy’s competitiveness, state-owned enterprises sell to private companies, 
for example, coal, electricity, transport and other services at lower prices. While public 
businesses, on the contrary, sell their goods and services to state-owned enterprises at 
market prices. That is, there is a redistribution of part of products created by state-owned 
enterprises for the benefit of private companies. As a result of such redistribution, the 
efficiency of state-owned enterprises is reduced and this can serve as a basis for their 
transfer to private hands [21].

Thus, it is necessary to choose the most optimal method for developing state-
owned enterprises and stimulate them in every possible way by using the following 
organizational and economic tools [22, p.7]:

- direct support tools (subsidies, preferential loans, grants, tax deferrals, etc.);
- indirect support tools (government orders, giving indirect subsidies);
- intellectual and technological support which includes free outsourcing services 

for state-owned enterprises intended to enhance their innovation and technological 
capacity, and promotion (lobbying for) domestic goods and services by state agents in 
the framework of diplomatic contacts between countries, etc.

The objectives of this kind of policy may be [17]:
- ensuring gross domestic product growth due to state-owned enterprises’ activity;
- solution of socio-economic problems at the state and regional levels;
- improvement of the structure of public sector enterprises;
- upgrading the technological level of production;
- development of state-owned enterprises in priority sectors and priority development 

areas;
- creation of new jobs, reducing unemployment and more.
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The world practice has produced a large number of various forms of joint activity 
of the private sector and public institutions aimed at creating public goods, which are 
summarized in the concept of public-private partnership [23, p. 59].  Private business 
involvement in government projects can provide an incentive for investment. This is 
achieved through public authorities’ and local self-government bodies’ close cooperation 
with the private sector. This interaction is of equal partnership character, which is 
enshrined in formal agreements, contracts, contracts, etc.

At the same time, linking and coordinating various forms of centralized and 
entrepreneurial structural regulation should be done through targeting and planning of the 
economy. The state should develop long-term programs and plans for the development 
of certain industries, scientific and technological areas, social sphere, which involve 
both public investment and attraction of private capital through a system of various 
tools. These programs should include a specific goal, real milestones and deadlines. 
They are to be implemented on the basis of proper control and personal responsibility for 
the outcome. As some programs are realized, others are to be developed and introduced.

Conclusions. 1. The organizational, legal and economic provision of state-owned 
enterprises is analyzed. The system of state authorities and legislation regulating their 
activity pertaining to state property are examined. It has been found that the regulation of 
state-owned enterprises is dispersed due to the absence of a single body that would take 
full charge and supervision of these entities.

2. It has been established that in order to effectively regulate the activity of state-
owned enterprises, the powers within the system of state bodies should be redistributed 
and a synergetic core should be identified.

3. The problem aspects of the current practice of regulating the national economy 
and the public sector are emphasized, and proposals as to addressing them are given.

4. The concepts of ‘development of state-owned enterprises’ and ‘government 
regulation of development of state-owned enterprises’ were defined, which made it 
possible to specify the methods of creation (expansion) of state-owned enterprises, the 
ways of their stimulation, and their development policy goals. 

5. At the same time, state property (pre-existing, newly created) can serve as a 
foundation for the country in the context of socio-economic stability, development of 
breakthrough technologies, solving regional and environmental problems, stimulating 
the private sector, etc. 

6. The role of public-private partnership in the system of state regulation of state-
owned enterprises’ development is shown.
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Introduction and literature. Traditionally, the mechanism of delivering 
professional services for one time with unique characteristics called project management 
and the project manager is responsible for managing directing and controlling the project 
and deliver the deliverables of the project [1,2]. Project managers are responsible for 
project planning, estimations of time and costs, create schedules, coordinating between 
stakeholders, and control the project plans [1,3,4].

Even though, the project managers and project management time education and 
model have been developed dramatically in the last decades but still project managers 
have difficulty to deliver efficient and effective project services [5-8]. The project is 
complex business and project managers are facing the complexity in the services, the 
volume of details and non-transparency in the project environment lead the project 
managers to solve the problems when they occurred in the project [8,9,10]. The project 
size and the number of the project lead by one project manager is also another factor 
which would cause inefficient and ineffective project service [5-8].   

Poor controlling the project changes are limits project managers to commit to the project 
plans [11]. Intense project change control system is vital for the successful project [12]. 
Also, some researches see the project as information processing systems [13,14,15] and the 
role of IT tools in projects and among project methods [16,17]. The project management 
systems are increasingly used in the project [18] and it remodels the pace and complexity 
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of the projects [19].  Also the challenges to projects: “heavy formality of several of the 
techniques to manage large-scale, one-time, non-routine projects” [12]. Project managers 
can tackle with project information complexity with big data analysis [20]. 

When we looking at the project we can see the project is a field for dealing with 
ambidexterity [21,22,23], “describe organizational ambidexterity is a form of dynamic 
project capabilities” [24]. Also, reference 8 linked the ambidexterity to flexibility and 
stability in project governance. As Whyte et al 2016 and Ekambaram et al 2018 pointed 
out the big data analysis can help project managers to tackle with project complexity and 
deliver more efficient and effective project services [20,24]. Big data is an area of rapid 
development [20,25]. 

Due to global population growth, economic improvement and change in human 
lifestyle the usage of natural resources increased in the last decades, dramatically 
[26]. According to Keszi Szeremlei, A., Magda, R. sustainable economy is able to 
mobilize new resources, thus it is possible to expand the resources [60]. Economic 
development expands the availability of work and the ability of individuals to secure 
an income to support themselves and their families. Economic development includes 
industry, sustainable agriculture, as well as integration and full participation in the global 
economy. Social and economic developments reinforce and depend on one another for 
full realization [61]. 

As result, managing the environment and sustainable production become the vital 
aspects in our industries. Project management and project business are not considering 
and sustainable business [27,28]. The projects outcomes quality of sustainability has been 
assessed by different researches [29,30,31], but these assessments did not cover integration 
project management perspectives into sustainability aspects [32]. Silvius et al 2012 went 
into integration project management and sustainability factors [33]. Pasian and Silvius 
in 2016 suggested the sustainability should be a new school of project management and 
Silvius 2017 introduced sustainability as a new school of project management [34,35]. 

“Sustainable business” is financially stable and independent initiative, on the other hand, 
“Business for sustainability” tries to do value proposition with social and environmental 
consideration [36]. Innovation in industry compare to the innovation in business model 
can play a significant role in establishing sustainable corporations [37]. Sustainability is 
an emerging field of research studies [38,39]. The technological advancement and product 
development are not ensuring the companies market competitiveness and structural 
concern are play a more significant role [40]. In the last 15 years, the structural perception 
becomes the part of the business model research study [41].  

A project manager cannot deliver efficient and effective project services and the 
information and data in the project grows dramatically in the last decades. In the other 
hand, due to the human activities environmental impacts, the sustainability awareness 
has been increased. Now a day, for improving the performance to meet the economic and 
environmental aspects, it doesn’t need to invite new technology, it just needs to adjust 
the correct business model to the requirements. Here the business model canvas for 
project management is presented. The first section of the paper is about the introduction 
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of the problem and review the literature of the research, the second section introduces 
the methodology. Narrative literature review and study has been used to review the 
background and analysis the problem, and the business model canvas has been used to 
present a new business model. This section followed by the last section as a conclusion 
and at the end, the recommendation and future study are presented in section four. 

Methodology. This paper is based on narrative literature study and review, in this 
method researcher for the better understanding of the topic looks at multiple studies 
of the topic and make comprehensive interpretation of the study based on researcher’s 
experiences [42,43]. Or in some reference there is another definition for narrative 
literature study; which it is helping the researches to define and determine the research 
question, hypotheses and or research questions, it is also helpful to develop theoretical or 
conceptual frameworks [44]. This methodology compares to systematic literature review 
seems more informal [45]. 

And for developing a business model for project management in digitalization era 
with circular economies and sustainability concepts the Business model canvas which 
has been presented by Osterwalder and his colleagues is used [46]. This method is 
the most widely used among other business model types [47]. which may be used in 
different economies and different sectors [48]. To look at the application of business 
model canvas we can see the triple-layered business model canvas introduced with case 
study of Nespresso's business model in 2016 [49], in same year the other researcher used 
the integration of roadmap and business model canvas for beverage industry and as case 
study the researchers reviewed more than 1500 industries across several countries [50]. 
Keane et al. 2018 compare the representation of elements of business model canvas 
among the cooperation managers and entrepreneurs [51], and Kozlowski et al. 2018 
redesign the canvas business model for fashion market with sustainability aspects [52]. 
The other application of business model canvas is, use of clustering algorithms in airline 
industry [53] and comparison of current business models with business model canvas in 
biotechnology [41]. Seroka-Stolka at al. 2017 outlined the need for a special business 
model structure in sustainable production and management of different firms [54]. Figure 
1 shows the representation of the business model canvas. 

Value proposition. Kraaijenhagen et al. 2016 for circular economics consideration 
introduced the segmentation in value proposition platforms [55]. Kraaijehangen et al. 
2016 separated the value proposition to three parts, economical, social and environmental, 
which they might have interrelation. By using big data analysis and artificial intelligence 
for analysis the project data and information, the project manager requires less staff for 
organizing information, and they expend less time for data analysis. In the projects time 
is money and hence any saving in time will directly save project expenses. In social 
perspective, project can be custom made and tailored based on customer requirement. 
With the use of technology and circular consideration, the project can less typical and 
more specific based on the project unique condition, and it helps the project to be more 
effective after completion. Also, there are examples of the big infrastructural project which 
has been made for the specific occasion and did not use after that occasion, for example, 
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abandoned Olympic stadium after the Olympic events [56]. In environmental factor, we 
can consider less communication and more efficient procurement management, as well 
as reusing project waste material. Also, the project waste management can decrease the 
project environmental effects. 

Customer. Every project has sponsor how will provide projects need and the project 
management team will execute the project [1,2]. The project sponsors can be the initial 
customers of the project and they can be from inside the firm or outside the firm. The 
internal customers could be the management of the company or any other department in 
the company. The outside customer could be the individuals, corporations, governments, 
organizations, and foundations, there no limitation for potential customers in project 
firms, but any project has at least one uniquely identifiable customer. 

Channels. In projects there are different ways of communication, there are inter and 
intra communication, we can name some way of communication but the communication 
of the projects methods are varying depend on project characteristics. Face to face 
contact and meeting, message, email, telephone calls [57,58], computer 3D modeling, 
virtual reality models, augmented reality in project place, online communications method 
such as online meetings, CCTV in working place to remote and constant workplace 
monitoring. In all way of communication, technological solutions are available. Also, 
effective communication and communication channels can reduce the project reworks 
and wastes as well as empower project team to use more environmentally friendly 
solutions with small changes in the configuration of the project in planning stages, with 
minimum cost effects in the project. 

Customer Relationship. A project is a unique action to provide customer 
requirements, the customer requirement is specified in project scope or project work 
statements and it has its own boundaries [1,2]. Hence, the project management team 
should keep close in touch with the project end user to be sure they have a mutual 
understanding about project requirements. This is the area digitalization can plan a 
significant role. After project completion, the lesson learned in the project can be shared 
amount all the project parties and project customers. In most of the project there is a 
warranty period and the project team will keep in touch with customers in this duration. 

Revenue Streams. The sponsor of the project will provide the budget for the project 
and these budget will shape the project revenue streams. The project sponsors can be intra 
or inter the project-oriented firm. For the intracompany sponsor, the firm individually is 
the budget provider. The external source of money for projects can come from the other 
corporation or individual person or it could be governments projects. 

Key Resources. The project organization can be the strength or the threat to project 
success, the week project team is the biggest threat to project and it will lead projects 
to failure and the strong project organization will be main backbone of the successful 
project. Procuring the project requirement such as material and skillful team also are 
two main areas of concerns for researchers in project management and some of project 
management models mostly targeted the procurement part [8]. 

Key Activities. The initial mission of each project manager in projects is to deliver 
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the project deliverables [1,2]. This key activity produces a considerable amount of data 
and information, the project managers also have to control and manage the data and 
information. Project managers and project management team expend most of their time 
in communication, hence the effective communication is the key to success in projects 
[1]. Communication is one of the most influenced part of our life by technological 
advancement. The technology can improve communication dramatically. At the end of 
each project we have lessons to learn and register these lessons and make knowledge out 
of the experience is another activity.  

Table 1
Business model canvas for digitalization era with 

circular economic consideration

Key Partners. The budget of the project is provided by the project sponsor, 
and the project will deliver to the project sponsor or his/her representative [1,2]. The 
stakeholder in each project is the project partner [1,2], such as project sponsor, project 
team, subcontractors and suppliers the area society and the project environment.  Some 
of them can not directly contribute to project but they have the power to stop a project, 
such as local environmental institution and authority and project team should be in 
contact with them closely to keep them aware about the project activates. If project base 
companies are going to digitize their activities, defiantly they need technological solution 
provider. It can name as IT service provider and partner. There are several examples of 
this kind of relation, especially in production services not in project-oriented company. 
For example, the Tesla company (car manufacturer) start it partnership with automation 
company PERBIX Machine Company, Inc. for automating the production line and after 
awhile Tesla bought that company (Tesla 7th November 2017) to be a close partner 
with this company [59] (Tesla 2017 annual,2018 P 38). It showed the important role of 
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digitization and automation company in these days’ business environment. 
Cost Structure. The main costs in the project are the project execution costs, besides 

that one the quality costs are considerable. The quality costs are an accumulation of the 
inspections, rectifying, training, documentation, and redoing costs [1,2]. While these 
specific costs can’t affect the environmental but reduction in rework and rectification of 
the project activates will directly reduce the project waste and it has an environmental 
impact. Also, the sustainability aspects and environmental protection cost are considerable. 
To shift to digitalization project needs digitalization budgets and it has this kind of 
expenses which also should be considered. For expend for environmental protection and 
digitalization there is no upper limit and the project team can expend any amount of 
money in these aspects, but companies don’t want to bankrupt after a sustainable project. 
Hence, the project cost should be monitored and balanced with project capability. 

Conclusions. Despite all research in project management area still, project 
managers fail to deliver effective and efficient project services. The main activity of 
project managers is communication, and communication generates data and these data 
need to be analyzed, the technology comes handy to enhance project management 
team to analyze the project data and produce useful project information. Use of big 
data analysis and artificial intelligence become in the project management area. On the 
other hand, sustainability becomes a new school in project management and it grabs 
project governors and researchers’ attention. The digitalization era business needs 
more innovation in its business model than technological advancement. The business 
model canvas is an effective tool to generate a business model, it has nine elements and 
proposed novelty in each part of a business model can lead to more effective and efficient 
business. This paper presents the business model canvas for sustainable project-oriented 
firm with digitalization consideration. With digitalization concept project manager can 
make projects more environmentally friendly, but in same time project managers has to 
consider the project costs limitation. The maturity of companies plays a significant role 
in the level of digitalization as well as sustainability awareness. 

For future study, this paper suggests work on case studies and get feedback from 
different sectors. Project management for the different sector are different from each 
other for example the project management in construction is more predictable than 
project management in IT sector, hence the business model for each sector can be more 
detail and more specify. 
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Formulation of a scientific problem and its value.  Nowadays, when our country 
is going through times of change, authentic historical knowledge, which is the only 
link that unites  pedagogical experience of previous generations and attempts to build 
a modern and effective system of public education, is becoming extremely significant. 
The importance of art and industrial education and its development , determination of 
prospects   have become really  important in Ukraine.  Therefore,  great  relevance  
is given to the analysis of the experience of forming the national system of special 
art education, which was evolving over several centuries under  the conditions of 
multinational Ukrainian state, being under  the influence of world experience,  aimed 
at solving, primarily,  practical tasks which were  put forward by the demands of social 
progress.  An in-depth analysis of the formation of the system of art  and industrial 
education, the principles of its activities and functioning, are crucial today. 

Analysis of recent  research.  The problems of the  development of art and industrial 
education in Ukraine are highlighted in the works of such scientists as L.  Voloshyna, Y. 
Zvenyhorodska [5).  D. Kozubovskyi, G. Maksysk, 1. L. Sokoliuk (1-12).  R. Shmahalo  
[16-19). A retrospective of  art and industrial education was identified by the following 
scientists: V. Nemtsov [7).  S. Mihal, 1 Kodlubai, O. Pobirchenko [9).  L. Synyshyn [10]. 
Z.Tkanko. Researches by V. Hlazychev, V. Tiahura (14).  A. Khmelovskyi, A. Chebykin, 
S. Shabelnyk [15).  M. Yakovlev are comparing  historical and modern experience of 
domestic and foreign design education.  Scientist V. Danylenko (2-4) comprehensively 
characterized the model of Ukrainian design, where he was able to reveal its national 
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and globalization aspects. S. Verhunov  devoted his scientific research to the analysis of 
three-dimensional modeling in industrial design of Ukraine at the end of XX- beginning 
of XXI century.

 The purpose of the article is to analyze the development of art-industrial education 
in Ukraine.

Presenting main material. The development of art-industrial education in Ukraine 
occured in accordance with social, political and economic circumstances of that time. 
Completion of the industrial revolution ,development of transport infrastructure, 
expansion of  internal and external trade,a rapid population  contributed to the strong rise 
of culture and education in the country. Progress  in  education development, great public 
interest in art and culture  had a stimulating effect on the economic and social reсovery  
in Ukraine. New realities of the country demanded a great number of specialists in the 
field of applied arts education. Artists, who were  capable of independent creative design,  
industrial painters, who were able to understand the tasks and organize work on their 
implementation  in manufacturing, craftsmen who were aware of the methods of making 
art products, as well as artisans who had technical drawing skills and were ready to work 
with increasingly complex technical equipment, were in demand at plants and factories.  
Within conditions of modernization of Ukraine’s economy, culture, education, it was 
impossible to meet the demand for highly qualified personnel  by  practical training 
or with efforts of separate educational institutions. The need for artists and draftsmen 
for the industry was so acute that finally  led to the formation of such an independent  
professional  field of vocational education as  art-industrial one [15].  

So, art and industrial education has the same beginning as purely artistic one, but 
what is most significant it is learning to paint that is recognized as necessary for the 
development of taste and training for various kinds of artistic work in all branches of 
industry [20,p.7].

The establishment of art and industrial education in Ukraine, its social foundations  
give reason to distinguish  four stages in contexts of commonly-European related 
tendencies (1: 5; 6; 17, p. 21): 

The first stage  (XVIII-middle of XIX century.) - centres of folk art creativity are 
becoming the basis of founding the first educational institutions. So, classes of painting, 
drawing and architecture were founded in Kharkiv (1767)    In 1844,there was opened  
"Technical Academy ",which became the beginning of design education in Lviv [16, p.  28].

 An important centre of art and industrial education was a private drawing school, 
founded in 1869 on the initiative of Maria Dmitrovna Raievska – Ivanova .The school in 
the 60's of the XIX century became one of the first links in the chain of art- and industry-
related educational institutions  after  Strohanov College in Moscow and Shtyhlyts 
specialized school in St. Petersburg [12, p.  8]. Art school of M.D. Raievska – Ivanova 
was publicly  accessible, children from poor families studied there for free .

So, the school provided initial training for many future artists and contributed to 
the spread of art education in masses. Free training unfavorably affected  the material 
possessions of the school, which at the time had no government subsidies.  Thanks 
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to the experience gained abroad M. D. Raievska – Ivanova opened  evening classes 
of technical drawing at her school, where artisans  received knowledge at their spare 
time  that made it possible to improve their crafts and make them more profitable . 
The educational process of the Raievska-Ivanova school is largely determined by the 
contingent of students and the need of the city for art staff of a specific specialty. The 
following types of students are characteristic of the school: 1) future  artisans, 2) students 
who sought to enter the academy of arts, 3) students who learnt to draw in order to enter 
technical higher  education institutions, 4) amateurs who turned into art  lovers [11,p.80). 
Such a diverse group of students required that the school should be a source of artistic 
education in a broad sense.  The main subject taught at school  was  drawing from nature. 
It was regarded as the basis of the visual art for artists of all specialities. Except for the 
picture, which was the main subject, they studied drawing, mastered painting, learnt  the 
history of  arts, were engaged in sculpting, using natural sketches of flowers and plants, 
made samples of stylized ornament, which ,as a result,were widely used in architectural 
and decorative  plasticity of art Nouveau ( 5, p. 14].

At the peak of its activities, the school got a big shock – it was supposed to be 
closed because of M. Raievska-Ivanova’s illness at the end of 1894. Only in September  
the following year the school was restored in a new status ,entirely at the expense of the 
city, which led to the loss of art and industrial inclination, there was a gradual  process 
of requalification for training  artists of easel painting [7].

The second stage (the end of XII – the beginning of XX century), which includes 
the following sub-stages:

1.1877  is the beginning of a systematic activity for the elevation of national arts and 
crafts, the orientation of professional schools to the creative direction of mastering crafts. 

2.1878-1884 years- directing the activities of the established industrial schools at 
preserving  and developing  traditional home crafts.

3.1885-1902 -  reorientation of tasks and goals of industrial instruction  to the 
creation of factory industry. Under the  conditions of  industry development in the 
Southern  Russia (which included Ukraine),there  appeared a need to create a scientific 
and  education  centre for  maintaining a new production base  [4. p. 14).  At the same 
time art and industrial education was created , the fundamentals  of which were formed 
by two educational institutions: Kharkiv Institute of Technology and Drawing School 
of Maria Dmitrivna Rayievska-Ivanova. These institutions  were the first in Ukraine in 
terms of their design orientation [3, p.10].

Kharkiv Institute of Technology (nowadays National Technical University ”Kharkiv 
Polytechnic Institute”) began its work in 1885.  It was the only educational institution in 
the country where the teachers accepted  the problems of aesthetics of technical objects 
most seriously, thus laying the basis for the development of engineering design of the 
region. The first director of the institute was V. Kyrpychov, his scientific interest was 
concerned with the field of theoretical mechanics, mechanical engineering in particular. 
He urged future engineers to consider  aesthetics of the shape of the machine when 
designing. Alongside a talented engineer V. Kyrpychov, Y. Stoliarov ,the professor of 
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applied mechanics, was working, who understood the beauty of technology and noted 
that a true designer, regardless of  specialty, was an artist.  At the beginning of the 
twentieth century, teachers at the Kharkiv Institute of Technology paid much attention to 
engineers’ art training.Therefore,    drawing class was introduced to the first year students 
of mechanical engineering speciality, the curriculum of which involved sketching from 
nature with pencil, and  architectural forms of antiquity and the Renaissance served as 
models. Also, the  architecture, architectural and technical drawings were taught in the 
first and second years. In the third year, the course "Architectural design" was introduced 
, where each student on the ground of theoretical knowledge and practical skills, had to 
complete the project of two stone houses [4, p.  15). As a result, future engineers received 
an education that contained elements of design training [5, p.  14].

At the beginning of XX century free academy of arts was founded in Lviv, where the 
common thing for all the  teachers was  the desire for the versatility of artistic expression 
in various forms of art such as architecture, graphics, design, painting, sculpture, applied 
art, which was the result of the struggle of progressive teachers against the conservative 
system of educational process and following academic rules in art  [10, p.145].

The search and experience of establishing art and industrial education of the late 
XIX – the early XX centuries  shows that all the hard work in this area finally took the 
form of a unified system, which was to bring the art and craft movement, art and design 
to a notch.  The formation of art-industrial education  revealed a wide range of problems 
that rose before the education system and were recognized by the society.  But by their 
nature, they fell into two groups: structural- organizational problems, which required  
attention on the part of society and state support as well as art and aesthetic ones, which 
had a greater tendency to develop theoretical foundations of art education based on the 
history of arts and crafts theory. Structural-organizational development of art-industrial 
education put forward a number of specific requirements, which are shown in Fig.1 
[2;13;14; 17 p.22].  

Simultaneously with the educational process, art- industrial education had to solve 
new tasks [11;15;17, p.22]:

- correlation  of art origin and manufacture work      
- to form the theoretical basis of the criteria for the artistic and aesthetic value of 

industrial products;
- to find the ways of interaction of traditional folk aesthetics and modern industrial 

– technical one.
4. 1902-1910 - raising the activity  of art-industrial schools, enhancing their authority 

and social status; growth of creative and organizational directions; number of schools 
and theirs structural diversity in this period reached the highest rates [19].

5. 1910-1920 - related to the opening of architecture institute  in Kyiv  in 1918. 
Art-industrial institutions also existed in Odesa and Kharkiv. It can be concluded that 
in Ukraine by the beginning of XX century the  infrastructure of art-industial education 
had already been developed. In the 20's , a network of state secondary art educational 
institutions-vocational schools was founded and developed (in Kyiv, Kharkiv, Odesa, 
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Dnipropetrovsk, Luhansk) as well as secondary art -industrial education (Mirhorod and 
Mezhyhyrsk art and ceramic technical schools, art -industrial schools in Kamianets-
Podilskyi, Uman, Hlynsk, Opishnia, educational and production workshops in Krolevets, 
Dikhtyari, Reshetylivka and other places) [6].

Tab. 1. Reguirements for structural and organizational 
development of art industrial education

The third stage (1930-1990’s of XX century):
1. 1930-1950. By the end of the 1930's, the foundations for activities of art and design 

higher educational institutions had been laid. The important events were, for example,"A 
retrospective exhibition of Ukrainian art for the last 30 years" (1935) and "The exhibition 
of products of Ukrainian crafts"(1936) at  People's house. Taking into consideration all 
the contradictions of the exhibition expositions, they testified about artists’ orientation 
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to preserve national identity and uniqueness of both folk and professional art, as well 
as searches for the independent way of development in the context of involvement in 
contemporary tendencies of the European cultural process [6].

In 1938 the State Institute of Plastic Arts with 5-years’ study was founded in Lviv. 
The main feature of the educational institution was that all the process of study was 
devided into two periods – two- year general preparatory department  at  public school 
of plastic arts and a three-year special one. At  general department  students acquired 
art and technical knowledge combined with practical studios in workshops. The special 
department embraced  departments of decorative  painting, decorative sculpture, 
ceramics, textiles, graphics and advertising as well as varnishing. These departments 
were meant to prepare students for independent creative work by mastering the technical 
side of the profession chosen.Former students of the institute  noted a remarkable place  
of such historically tested forms of studios as  plein air painting, drawing, study of folk 
art in the educational process [1, p. 12].

Co-educational art-industrial school for hutsul industry was originated in Kosiv. The 
school  comprised the following departments : carpentry and carvings, carpet-making 
and embroidery as well as  weaving [8, p. 35]. Considerable support for the development 
of industrial education was provided by contribution communities such as weaving 
community (Kosiv), “ Hutsul Art “union,  “Native school” community, “Dostava” Lviv 
community. At the initiative of these communities  art and craft schools were opened and 
local craftsmen's exhibits were on display at various exhibitions, especially in Lviv, which 
was the cultural capital of the region[18, p. 172]. Due to the expansion of functioning of 
the centres of art and craft- industrial schools, the art style, developed at the territory 
of Halychyna, went beyond the boundaries of the folk one. This style was the basis of  
Ukrainian art of that time. It was spread  in the European cultural space. This can be 
confirmed  by the fact that in the art-industrial school of Vienna  Ukrainian-style art 
projects with elements of applied art were put into life. Within time, the folk art style that 
had developed in Halychyna, gained recognition alongside European ones [10, p. 148].

2. 1960’s –were  characterized by the introduction of art-industrial education in a 
new phase of its development. Neither domestic experience nor foreign one

had not  been studied by that time. Special design bureaus implemented their first 
projects,the scientific institutes  started systematically conducting researches. Special 
departments were set up at factories, research institutes and ministries.The problem of 
the preparation of the qualified specialists could be solved only under the condition 
of  immediate creation of vocational training. Only in the course of professional art 
education , means and methods of learning developed by the efforts of the individual 
design practitioners, as well as techniques and methods for the formation of artistic 
abilities  and skills were consolidated and made common asset [15].

3. 1970-1980’s. There was  clear awareness of the specifics of professional art, 
reconsidering of folk traditions. A significant feature of  this period was a widespread 
application of  works of  art industry for  public buildings decoration, a  cooperation with 
architects at the stage of design and searches for the artistic image of the building with  a 
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national identity. The period was quite fruitful in the field of the searches for individual 
features of professional artists and the  development of art industry. The porcelain 
and faience plants, art glass and ceramic enterprises, new powerful textile industrial 
complexes  started working. Professional artists, graduates of Lviv Institute of applied 
and decorative arts, Kyiv specialised school of applied arts, schools of decorative arts 
were employed at these enterprises. In 1971 we have a number of art and production  
associations with an extensive subsidiary system in the centres of folk art, with a system 
of home-work and organized product supply and sale : T.Shevchenko association, L. 
Ukrainka Lviv association ,  Zh.Liaburb Odesa association, Kharkiv association “ 
Ukraine”, “Vinnychanka”,”Poltavchanka”, Kosiv association “ Hutsulshchyna”. This 
process was facilitated by the decree of 1975 on  art crafts and the 80’s were noticeable 
for the rapid development of these crafts. Graduates of art-and- industrial educational 
institutions simultaneously with the mass production created highly artistic works of art 
taking into account national traditions [6].

4. 1990’s – art- industrial education of this decade was remarkable for its extreme 
breadth and kaleidoscopy. A change of molding principles occured: the principles  of 
utility retreated and a kind of "diffusion" of decorative and fine arts was created that gave 
rise to spatial art where traditional materials such as glass, wood, clay, threads  were used 
as means of molding. Artistic education of the 90's was a multifaceted phenomenon which 
was developing alongside all-European and world’s  art  process, where the category of 
the beautiful  remained defining. Artists were finding new ways and means of embodying 
the aesthetic- emotional expressiveness with the help of innovative shaping, specifics of 
visual interaction with the environment using the latest technology and materials [6].

The fourth stage (the end of XX -the beginning of XXI century). The modern period 
the history of Ukraine is characterized by a market structure of economy,activation of 
foreign economic relations, entry into the system of fierce competition in production 
and services. In these circumstances,  not only utility, but also aesthetic quality was of 
great relevance as well as product design  as a reason for consumer success. In modern 
conditions the existing system of specialized art education was looking for the new ways  
to meet the demand for art and design specialists [1, p.15; 9].

Conclusions. So, art- industrial education was a natural result of socio-
economic development of Ukraine. Since the middle of the eighteenth century the 
isolated educational establishments for the preparation of draftsmen for factories and 
manufactories had started to appear.Consequently, it  led to the formation of a network 
of institutions of art- industrial education of the late nineteenth – the early twentieth 
centuries. Thanks to the extension  of the functioning of art and craft-industrial schools 
the artistic  style at the third stage began to go beyond  the folk one. In the 60's only in 
the course of professional art- industrial education , the means and methods of training 
developed by the efforts of individual design practitioners, as well as techniques and 
ways of forming artistic skills  were consolidated and made common asset. In the 
1970’s-1980’s  graduates of art-industrial educational institutions simultaneously with 
the mass production created highly artistic works of art based on national traditions. Art-
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industrial education of the 90's was determined as a multifaceted phenomenon that was 
developing  alongside all-European and world’s  art  process, where the category of the 
beautiful  remained  defining.As a result, the following steps in the development of art-
industrial education of Ukraine can be singled out: the first stage (XVIII -the middle of 
XIX century); the second stage (the end of XIX –the  beginning of XX century); the third 
stage (1930’s-1990’s);the fourth stage (the end of XX – the beginning of XXI century). 
So, the experience of the previous centuries has shown the importance of art- industrial 
education in the 21st century. The development of industrial education in Ukraine at the 
present stage are  prospects for further research.  
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Introduction. Accentuating the prospective Visual Arts teacher’s  artistic educative 
position as one of their key integral personal characteristics is related to the necessity of 
artistic and pedagogical field expert’s training; the expert should demonstrate positive, 
axiological attitude to occupational and pedagogical activity alongside with inclination 
to its effective implementation; moreover, he ought to be focused on creative activity 
evolvement and demonstrate initiative in solving artistic and teaching issues, as well as 
the endeavour to shape the essential personal and occupationally significant qualities for 
further professional activity, etc.   

The research of prospective Visual Arts teachers’ artistic pedagogical philosophy 
essence and content, the specifics and requirements to their occupational activity 
outlined within education standards, education and qualification characteristics, 
bachelor’s curricular securing prospective teaching artists’ training, have presupposed 
elaboration, theoretical justification and experimental examination of the conceptual 
and methodological model targeted at promoting the effective facilitation of prospective 
Visual Arts teacher’s artistic pedagogical philosophy within occupational training 
process.       

Key data presentation. Before referring to the conceptual and methodological 
model characteristics, it is worthwhile considering the model notion in science research 
papers. In philosophic sciences, it is suggested to define the model (Fr. modele – measure, 
pattern, sample, standard) as a mentally-structured system able to reflect and substitute 
the research object, and its study enables obtaining new information of the delineated 
object [4]. Meanwhile, pedagogical science puts forward the following definition: The 
model is an imaginary or materially-implemented system reflecting and reproducing 
the research object (natural or social), and able to alter it for the benefit of its study 
submitting new information concerning the object [1, p. 516].  
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According to V. Shtoff’s considerations, the model is a mentally implemented or 
materially accomplished system that reproduces the research object and is able of its 
substitution for obtaining new information in the course of its study [5, p. 19]; a certain 
structure, dynamic or static, figurative or sign-bearing, being composed of elements 
assembly and their correlation [5, p. 122]. Thus, the model appears a specific non-
material (abstract) object, i.e. the research object or phenomenon equivalent revealing 
the structure, characteristics and interaction of its elements. 

The goal of structuring the conceptual and methodological model of prospective 
Visual Arts teacher’s artistic educative philosophy is to present an integral, goal-
oriented and pedagogically focused process of shaping the prospective teaching artist’s 
occupational pedagogical position. 

The current conceptual and methodological model of shaping prospective Visual 
Arts teacher’s artistic educative philosophy appears a means of optimising the prospective 
teaching artist’s occupational training process and increasing its effectiveness; moreover, 
it comprises the following structure blocks: goal-oriented, methodological, processual, 
content-related, appraisal  and resultative one. Their detailed characteristics are given below. 

Goal-oriented block reflects the target and tasks of prospective Visual Arts teacher’s 
occupational training and is presupposed by social commissioning, higher education 
requirements and the teacher’s qualification characteristics within Visual Arts domain.

The goal of the current model is shaping the prospective Visual Arts teachers’ 
artistic educative philosophy. The goal under consideration appears the key constituent 
of the conceptual and methodological model, all the other elements being subordinated 
to it; the goal attainment is presupposed by the prospective teaching artists’ reaching the 
highest level of personal skills maturity within occupational training course. 

For attaining the current goal of shaping the prospective Visual Arts teacher’s artistic 
pedagogical position, the following tasks were singled out: 1) shaping the prospective 
Visual Arts teacher’s stable motivation to implement pedagogical activity; being aware 
of the artistic educative philosophy as a significant professionalism (competency) 
indicator; 2) the grasp of knowledge of teaching occupation essence and specifics; the 
content and constituents of the artistic pedagogical position as a method of the teacher’s 
attitude to his/her occupation and its performers within the teaching activity course; 3)  
securing prospective Visual Arts teachers’ practical preparedness for implementing their 
artistic pedagogical activity; 4) artistic activity activation; promoting the development 
of personal artistic qualities, creativity potential, inclination to autonomy and artistic 
individuality; the ability of self-evolution, self-perfection and self-reflexion.

Methodological block of the model is performed via integration of personal activity-
centred, competency-based, axiological and creative approaches as an integral dynamic 
system of conceptual positions securing the effectiveness of shaping  the prospective 
Visual Arts teacher’s artistic pedagogical philosophy.  

Personal activity-centred approach to shaping the prospective Visual Arts teacher’s 
artistic educative position enables to involve, first of all, prospective Visual Arts teacher’s 
specific personal qualities, the current maturity level of the integral characteristics 



Modern Science — Moderní věda 2019 № 6

125

under consideration, and maintains occupational Arts and pedagogical training being 
focused on the student’s personal experience; to prognosticate and to observe a phased 
component structuring of the teaching artist’s pedagogical position within artistic and 
pedagogical activity domain, the constituents being occupationally presupposed by 
significant personal traits, qualities and specifics; secondly, the current approach secures 
the processual aspect of the prospective Visual Arts teacher’s occupational growth 
focused on shaping the artistic professional position, and enables to define the specifics 
of artistic teaching activity.     

Taking the ideas of personal activity-centred approach into consideration, it is 
possible to treat the process of shaping the prospective Visual Arts teacher’s artistic 
educative position as pedagogically arranged type of the students’ training activity, in 
the process of which various goal-oriented impacts on perfecting the needs, reasons, 
values-based orientations and teaching instructions are being implemented; there occurs 
the students’ realisation of the necessity of shaping their personal artistic pedagogical 
position and its further evolvement as one of professional activity goals; the students’ 
self-activity in creating innovation and artistic pedagogical artefacts, as well as in solving 
artistic and teaching issues, are being stimulated. 

Among methodological approaches, the prominent position belongs to the 
competency-based one. On the basis of implementing educational standards analysis, 
education and qualification characteristics, bachelor’s curricular securing prospective 
Visual Arts teachers’ training, a number of occupational competencies blocks, the grasp 
of which Visual Arts major alumni should obtain, were distinguished; these blocks are 
to be followed and guided by when shaping the artistic educative philosophy. Taking 
the aforesaid into consideration, it is worthwhile mentioning that the competency-based 
approach is essential within the framework of resolving the current research issues, as the 
result of shaping the prospective Visual Arts teacher’s artistic pedagogical position will 
presuppose artistic and pedagogical competencies that promote shaping the background 
for artistic and teaching activity, as well as perfecting creativity, mobility and leadership 
(initiative) qualities that secure the preparedness for ingenious pedagogical decisions, 
non-standard thinking, autonomy, clichés and stereotypes rejection, pedagogical 
improvising and creating innovative pedagogical artefacts.

 There is no argument concerning the axiological approach significance for shaping 
the artistic educative philosophy, as the prospective Visual Arts teachers ought to 
obtain universal human values within occupational training course and to shape the 
personalised values system, as well as skills that enable structuring a similar system 
for their trainees in the course of further artistic and teaching activity. Moreover, it is 
worthwhile mentioning that axiological-oriented Arts and pedagogical education is 
targeted at creating the necessary conditions for shaping the prospective Visual Arts 
teacher’s occupational values system within their training course. 

 Securing axiological approach enhances the prospective Visual Arts teachers’ 
coherent grasp of the significance, sense and goal of shaping their artistic educative 
philosophy for further artistic and teaching activity and for the importance of increasing 
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the level of their artistic and pedagogical awareness; humanistic fundamentals 
implementation in the prospective Visual Arts teacher’s occupational activity; the 
teaching activity ought to render the significance based on socio-cultural background 
and human values.  

For considering the process of shaping the prospective Visual Arts teachers’ 
artistic pedagogical philosophy, conceptual characteristics of the creativity approach 
appear significant; its reference secures the creativity potential evolvement, artistic 
individuality within the integral structure of the prospective Visual Arts teacher’s artistic 
educative position. Creativity approach in higher education is targeted at revealing and 
evolving personal artistic skills, shaping the students’ determination with autonomous 
research, multi-variance, originality, non-standardised approach in decision-making, 
self-cognition of personal artistic individuality.    

The significance of creativity approach to shaping pedagogical position is that its 
implementation in the prospective Visual Arts teachers’ occupational training enables to 
focus them on evolving their personal artistic activity and the ability to react effectively 
within the rapidly-changing pedagogical conditions; to shape new ideas, to resolve 
occupational issues in an unconventional way, to come up with ingenious pedagogical 
decisions, to reveal personal artistic qualities, skills, individuality and creativity potential, 
both artistic and pedagogical.  

In the course of conceptual and methodological model structuring on the basis of 
the aforementioned conceptual approaches, the fundamental pedagogical principles 
able to be the background for the effective shaping the prospective Visual Arts teacher’s 
educative position, have been distinguished: 

- the reflexivity principle, which presupposes goal-oriented activity enabling 
seeking individual manner (style) of artistic and pedagogical activity, as well as shaping 
a relevant occupational and personal self-evaluation, aspiring to self-cognition, self-
projecting, self-fulfilment and self-management; prognosticating and rendering the fact-
based analysis of personal occupational activity;   

- the humanisation principle which involves, firstly, being focused on the needs, 
interests, goals of the personality evolving from a passive teaching process participant 
into its active associate; secondly, it ought to be targeted at securing his/her personal 
growth, self-affirmation, balanced and harmonious evolvement as an artist, teacher, and 
individual; 

- the systematicity and consistency principle being implemented in the course of 
Visual Arts bachelor’s stage-by-stage obtaining the compulsory knowledge and skills 
referring to the essence and specifics of teaching occupation; the principle involves 
the teacher’s place and role in social development; artistic and pedagogical activity as 
creativity process; the content and constituents of artistic educative philosophy as a 
means of expressing the teacher’s attitude to his occupation and its participants within 
the teaching activity course, as well as the techniques and their developmental facilities; 
the examples of successful artistic teaching positions being sustained through the higher 
Arts institutions’ whole academic course via comprehensive integral occupational 
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training (psychological and pedagogical, specialised, methodological); 
- the principle of consciousness, activity, self-initiative, creativity, presupposing, 

first of all, engaging the students in the efficient creative activity, effective artistic 
research, as well as the students’ transformation from passive agents of pedagogical 
impact into the consistent, active, autonomous and artistic training course participants; 
secondly, the current principle contributes to the coherent occupation-oriented grasp of 
professional knowledge (artistic, i.e. visual; psychological, pedagogical, methodical/
methodological); thirdly, it enhances the effective occupational skills structuring, as well 
as fostering professional autonomy and artistic approach to teaching activity; fourthly, 
it caters for the student’s aspiration to obtain the essential occupational competencies; 
these result in shaping the particular professionalism- and creativity-based position;     

- the individualisation principle, which presupposes a possibility of students’ 
personal teaching strategy selection, and is implemented via compulsory involvement of 
education and occupational standards alongside with the students’ personal psychological 
qualities, their miscellaneous cognition interests; moreover, it secures shaping the 
environment for each student’s potential implementation.  

The processual block comprises the stages of shaping the prospective Visual 
Arts teacher’s artistic pedagogical philosophy, such as: preparatory and motivational; 
informative activity-centred; reflexive personality-oriented. 

In the process of model structuring, S. Rubinstein’s basic considerations referring 
to stage-by-stage formation of the expert’s preparedness for occupational activity were 
taken notice of; in accordance with the scholar’s viewpoint, preparedness for any activity 
is based on the background accumulated at the previous stage, i.e. it transfers to the upper 
stage [3]. Thus, the preceding level appears the basis for shaping the following one. The 
process of stage-by-stage structuring of the prospective teachers’ (bachelor’s) artistic 
pedagogical position presupposes a complex of goal-oriented mutually related consistent 
pedagogical activities targeting the students at shaping the structural components of their 
educative philosophy. Detailed characteristics of each stage are given below.   

At the first, preparatory and motivational stage of shaping the prospective 
Visual Arts teacher’s artistic educative philosophy, the following aspects are being 
accomplished: fostering the students’ positive motivation and value-conscious attitude 
to their further occupational activity, to its artistic component, to the artistic pedagogical 
position as a significant professionalism indicator. The stage goals presuppose shaping 
the need in obtaining further occupational skills; creating the environment for shaping 
pedagogical values, value orientations and axiological personal reactions in teaching 
activity; rendering the following issues to the students: specifics of teaching occupation; 
pedagogical activity as an artistic process; the content and essence of the prospective 
teacher’s artistic educative position; methods and techniques of shaping the teacher’s 
educative philosophy; maintaining the students’ general humanitarian knowledge and 
psychological, pedagogical, occupational skills. 

The activity content at the preparatory and motivational stage comprises the 
following: 1) revealing the maturity level of the student’s artistic pedagogical position; 
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the research of the prospective teaching artists’ interests, needs, values, and potential 
opportunities; 2) shaping the individual’s intention to teaching activity self-fulfilment; 
3) fostering occupational will-power qualities, in particular, goal orientation, self-
insistence, endurance, autonomy, assiduousness, self-criticism; 4) selecting and 
justifying the technologies, methods, techniques of occupational training maintenance 
targeted at shaping the prospective Visual Arts teacher’s artistic pedagogical position; 5) 
elaborating programmes of involving students in the artistic teaching activity during the 
first academic years.  

The second, informative activity-centred stage of shaping the prospective Visual 
Arts teachers’ artistic pedagogical position, which appears the logical succession 
of preparatory and motivational one, is primarily focused on securing the stable 
system of psychological, pedagogical, didactic, specific methodological knowledge 
and the prospective teaching artists’ preparedness for practical occupational activity 
implementation. The goals of the current stage are the following: shaping knowledge 
awareness of the essence and specifics of teaching occupation; of the teacher’s place and 
role in social development; of the artistic and teaching activity as a creativity process; of 
the content and constituents of the artistic educative philosophy as a means of expressing 
the teacher’s attitude to his/her occupation and its participants within teaching activity 
domain; shaping figurative and artistic, pedagogical and creative thinking; fostering the 
students’ general intellectual evolvement; shaping occupational knowledge and skills; 
enhancing artistic activity; facilitating the preparedness for generating personal ideas, 
improvising and ingenious resolution of artistic and teaching issues.     

The activity content at the informative and activity-centred stage comprises the 
following: 1) creating the environment for involving the students in miscellaneous 
teaching activity types for shaping theoretical fundamentals of the artistic pedagogical 
philosophy; 2) securing combining theoretic material with its practical implementation 
and the students’ autonomous work; 3) implementing the technologies, methods, 
techniques of occupational training maintenance, justified at the preceding stage, with 
the goal of shaping the prospective Visual Arts teachers’ pedagogical position; 4) 
activating the students’ autonomy, responsibility, and promoting their self-fulfilment; 5) 
implementing the options of curricular subjects, in particular, of Pedagogical Creativity 
discipline; 6) adding supplementary teaching material to the subject content.   

The third, reflexive and personality-oriented stage of shaping the prospective Visual 
Arts teacher’s artistic pedagogical position, presupposes fostering the artistic personal 
qualities, artistic potential, reflexive skills and self-reflexion as the artistic educative 
position components within the current discipline training course. Its goals are distinguished 
as follows: shaping the abilities and skills of evaluating the results of personal teaching 
activity and one’s own background as an expert’s one; stimulating the need in consistent 
perfection of artistic educative position, as well as in systematic autonomous work with 
oneself as a teacher; revealing the artistic specifics of occupational activity.

The content of the reflexive and personality-oriented stage is predetermined by the 
following fundamentals: 1) learning and fixing the changes and dynamics having occurred 
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within maturity levels of the prospective Visual Arts teachers’ artistic pedagogical 
position; 2) rendering teaching support in realising the activity being performed, in the 
grasp of the compulsory diagnostics methodology; focusing further autonomous work 
referring to shaping the artistic pedagogical position; 3) managing the prospective Visual 
Arts teachers’ reflexion and self-reflexion; 4) maintaining extra-curricular work via My 
Artistic Teaching Philosophy pedagogical club functioning. 

Meanwhile, the processual block of the conceptual and methodological model of 
shaping the prospective Visual Arts teachers’ artistic educative position is rendered by the 
complex of pedagogical factors compulsory for the effective structuring of the prospective 
Visual Arts teacher’s artistic pedagogical philosophy; they are as follows: 1) fostering 
axiological attitude to the artistic teaching philosophy as a means of implementing the 
effective artistic and pedagogical activity; 2) the effective management of artistic teaching 
domain; 3) securing the artistic activity and initiative via involving miscellaneous types 
of creativity training activity; 4) including the academic subjects focused on shaping 
the artistic teaching position into the prospective Visual Arts teachers’ training course 
(curriculum); 5) focusing the prospective teaching artists on self-reflexion of the artistic 
pedagogical position. 

The informative block of the structuring model of the prospective Visual Arts 
teacher’s artistic pedagogical position encompasses the content of preparedness, 
technology, methods and techniques. For shaping the prospective teaching artists’ 
creative pedagogical position, potential characteristics and resources of the curricular 
subjects for Visual Arts teachers’ training were implemented in accordance with the 
aforementioned stages, i.e.: 1) the disciplines of Pedagogical Creativity occupational and 
pedagogical cycle; 2) My Artistic Teaching Philosophy pedagogical club functioning.

As concerns the technologies, methods and techniques of shaping the prospective 
Visual Arts Teachers’ artistic educative philosophy, several ones, which are considered 
efficient for the teacher’s occupational competencies implementation, were distinguished, 
and they are as follows: the training technology; imitation and gaming technology; 
problematic and dialogic training technology; cooperation technology; personality-oriented 
technology; the method of students’ elaborating individual  occupational self-perfection 
programme and plan  in accordance with the results of level diagnostics of personal artistic 
teaching position; the method of critical incidents; the method of projects and portfolio; 
interactive training method (discussion, the decision tree, workshop, aquarium); the 
method of resolving pedagogical issues and situations; the method of situational analysis; 
brainstorming method; case-method; the modelling and projecting method; the method of 
creating success situations; the method of progressive experience research; role-playing 
games; management games; artistic games; discussions; trainings, etc.      

The appraisal and resultative block of the current conceptual and methodological 
model enables identifying the maturity level and effectiveness of the abovementioned 
process; the block under consideration is significant, as the current result alongside 
with the components, criteria and indicators of prospective Visual Arts teachers’ 
artistic pedagogical position are of vital importance as well. Thus, an optimal structural 
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arrangement of the prospective Visual Arts teachers’ artistic educative position was put 
forward; the structure comprises mutually related components, such as: axiological and 
motivational; informative and cognitive; artistic and managerial (operating); reflexive 
personality-oriented.

The axiological and motivational component of the prospective Visual Arts 
teachers’ artistic pedagogical position is the system of needs, reasons, value orientations 
and pedagogical determination followed by the potential teaching artist in the course of 
occupational activity implementation. The criteria of revealing the current component are 
teaching values, value orientations and personal axiological determination; the artistic 
focus of occupational activity motivation. Its maturity indicators are the following: the 
prospective Visual Arts teachers’ motivation of implementing artistic and pedagogical 
activity; treating the artistic teaching position as a significant professionalism indicator; 
interest to and need of artistic and pedagogical work; the coherent system of teaching 
values, value orientations and personal axiological determination in the artistic and 
pedagogical activity; the individual’s focus on self-fulfilment within the artistic and 
pedagogical activity domain; the presence of will-power qualities, in particular, goal-
orientation, insistence, endurance, autonomy, assiduousness and self-criticism in 
occupational activity.     

The informative and cognitive component of the prospective Visual Arts teachers’ 
artistic pedagogical position is characterised as a complex of skills compulsory for the 
prospective teacher’s artistic educative activity implementation. Among the criteria of 
revealing the current component, the ones of occupational background, general intellectual 
growth, miscellaneous thinking types, in particular, figurative and artistic, pedagogical, 
creative thinking, were distinguished. Its maturity indicators are as follows: knowledge 
of the essence and specifics of teaching occupation; of the teacher’s place and role in 
social development; of the artistic and teaching activity as creativity process; the content 
and components of the artistic educative position as a means of expressing the teacher’s 
attitude to his occupation and its participants within the pedagogical activity process; 
methods, techniques and means of its development; examples of the successful artistic 
pedagogical positions; general psychological and pedagogical knowledge; didactic 
knowledge; specific methodological knowledge, etc.; the general intellectual maturity 
level; the maturity degree of figurative and artistic, pedagogical and creative thinking.  

The artistic and managerial (operating) component of the prospective Visual Arts 
teacher’s artistic pedagogical position is based on the occupational skills and creative 
activity unity, and the degree of their implementation in artistic and teaching domain; 
thus, their identification criteria are a complex of occupational (pedagogical, artistic, 
creative) skills and artistic activity. Maturity indicators of the current component are the 
following: the prospective Visual Arts teachers’ practical preparedness for implementing 
the artistic and teaching activity; occupational knowledge and skills maturity alongside 
with the artistic focus revealing the students’ creative activity; ingenious solution of the 
artistic pedagogical tasks (issues), improvisation, extempore. 

The reflexive personality-centred component  is predetermined by the specifics of 
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skills and qualities representing the prospective Visual Arts teacher’s artistic pedagogical 
position attributes; thus, the current component’s identification criteria are the artistic 
qualities, creativity potential, artistic individuality, reflexion and self-reflexion. The 
maturity indicators of the reflexive personality-centred component are sophisticated 
artistic personal qualities for implementing the artistic and teaching activity and creativity 
potential; aspiring to autonomy and artistic individuality; the maturity level of reflexive 
skills (self-cognition, self-projection, self-fulfilment); personal reflexion maturity level 
(self-esteem, self-control).    

The aforementioned components, criteria and indicators enable to distinguish the 
maturity level of the prospective teaching artists’ pedagogical position revealing the 
maturity degree of the integral characteristics under consideration: creative (high), 
optimal (sufficient), reproductive (middle), adaptive (low) [2].  

The consequence of implementing the conceptual and methodological model ought 
to refer to the positive dynamics of increasing the maturity level of the prospective Visual 
Arts teachers’ (students’) artistic pedagogical position. 

Conclusions. Thus, the elaborated and theoretically justified conceptual and 
methodological model of shaping the prospective Visual Arts teacher’s artistic educative 
philosophy is represented as a complex, integral and dynamic system comprising the 
goal-oriented, methodological, processual, informative, appraisal  and resultative 
blocks, and appearing a means of optimising the process of prospective teaching artists’ 
occupational training, increasing its effectiveness, and possesses all the pedagogical 
options for perfecting the students’ level of artistic pedagogical position.   

Further vector of the research presupposes experimental examination of the 
effectiveness of the elaborated methodological basics of shaping the prospective Visual 
Arts teachers’ artistic educative philosophy within occupational and teaching training 
domain. 
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Annotation. The authors of the scientific report studied the features of the clinical and 
laboratory manifestations of stomatitis in children suffering from acute lymphoblastic leukosis 
in different periods of its course. The study included 161 children aged between 2 and 18 years, 
who were treated at the regional children hematology center in connection with the acute 
lymphoblastic leukosis disease. An in-depth examination was conducted for 126 persons of two 
observation groups: the main group consisted of 58 boys and 33 girls, and the comparison group 
- 20 boys and 15 girls.

Study of the nature of immune, biochemical and electrophysiological changes in the body 
of patients with acute lymphoblastic leukosis to clarify breakdowns in the main links of the 
pathogenesis chain of pathological changes in the oral cavity and substantiation of pathogenetic 
measures in the complex therapy of patients. Therefore, the need arises for the comprehensive 
treatment of acute lymphoblastic leukosis to use pathogenetic agents, which significantly improves 
the effectiveness of treatment and prevention measures.

Key words: acute lymphoblastic leukosis, stomatitis, pathogenesis, treatment.

Actuality of theme. According to statistics, the prevalence of one of the most severe 
hematological diseases, such as acute leukosis, in recent years has a clear upward trend. 
Without going into a deep analysis of the main factors that provoke a severe pathological 
condition of a person in such cases, one should pay attention not only to the hereditary 
dependence of the impressions of the blood forming organs, but also to a significant 
deterioration in the living environment of people, especially in childhood. Toxic 
substances as a result of dishonest and thoughtless economic activity both throughout the 
world and on the territory of Ukraine, have led to a progressive poisoning of the systems 
and organs of living people, residents of problem areas, especially hypersensitive to 
external toxic substances, which is the hematopoietic system [1, 2, 3]. Organic disorders 
and breakdowns of major internal systems and organs in some cases become irreparable, 
and the life of sick people becomes extremely difficult and in most cases ends with a 
lethal end in the short term. Currently existing methods of providing medical care as 
a means of drug (chemotherapy) correction or radiation exposure have their negative 
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associated effects, does not improve the quality of life of patients with hematological 
diseases.

It is known that patients with leukemia to a large extent have reduced protective 
mechanisms of a general and local nature, therefore they are easily affected by bacterial 
infectious inflammation or viral infection. On this background, there are not desirable 
and complicating the lives of patients - stomatitis, gingivitis cheilitis, etc., that should 
be treated by an appropriate specialist - dentist [4, 5, 6]. Therefore, treatment and 
prophylactic measures for patients with hematological diseases should be complex, 
pathogenetic directed and symptomatic, which is advisable in order to ensure a better 
quality of life [7, 8].

Therefore, the purpose of the research was to study the nature of the immune, 
biochemical and electrophysiological changes in the body of patients with acute 
lymphoblastic leukosis to clarify the breakdown in the main links of the pathogenesis 
chain of pathological disorders in the oral cavity and substantiation of pathogenetic 
complexes.

Materials and methods. In order to achieve the purpose of the planned study, 
observations were made over 161 children aged 2 to 18 years. Among them were 126 
people with acute lymphoblastic leukosis (ALL) and 35 somatically healthy children. 
In-depth and versatile clinical and laboratory examination methods were conducted in 
126 patients with ALL. The main observation group consisted of 58 boys and 33 girls, 
and the comparison group included 20 boys and 15 girls. 

According to the protocol of patients with lymphoblastic leukosis, the frequency 
and degree of intoxication syndrome, hemorrhagic, proliferative syndrome using a blood 
test (detailed) in peripheral blood flow and sternal punctate were studied. According to 
clinical signs, among the examined patients there were 61 people in the acute period, 30 
in the remission period and 35 in the relapse phase.

As special paraclinical tests, the Fedorov-Volodkina, Schiller-Pisarev, Green – 
Vermillion, Silness-Loe, PMA (Parma) indexes were calculated.

Laboratory methods were used to study the level of malondialdehyde (MDA), the 
activity of catalase and urease in the oral fluid by conventional methods and the degree 
of oral dysbiosis (A.V. Levitsky, 2006).

At the same time, immunological studies were carried out in sick children by 
determining the content of the lysozyme in the oral fluid by the photocolorimetric method 
and the level of α-defensin (HNP 1-3) by enzyme-linked immunosorbent analysis (NTV, 
Holland).

In addition, the microbial landscape of various oral biotopes was determined 
by inoculation with culture media (blood agar, yolk-salt agar (YSA), endo agar, 
lactobactagar).

The calculated quality indicators of the oral fluid of sick children: viscosity according 
to the method of V.K. Leontyev and Yu.A. Petrovich and salivation rate according to the 
generally accepted method.

All digital indicators of the surveys are subjected to mathematical analysis of the 
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generally accepted method of variational-statistical processing.
Results and discussion. Examination of the organs of the oral cavity in patients 

with ALL revealed frank changes in the gums, the mucous membrane of the oral cavity 
and lips, which generally fit into the distinctive syndrome for this form of hematological 
pathology: anemia of integumentary tissues, hemorrhagic diathesis and aseptic necrosis 
of varying degrees of manifestations. The most distinct changes in the oral cavity of 
patients are presented in table 1

Table 1
The structure of pathological changes of the oral 

cavity in children with ALL (in %)

Diseases
Disease period

Acute
n=61

Remission
n=30

Relapse
n=35

Chronic generalized catarrhal 
gingi-vitis 91 90 91

Candidiasis of the oral mucosa 85 33 86
Hemorrhagic syndrome 70 23 71
Ulcerative - necrotic syndrome 39 3 45
Hyperplastic Syndrome 52 19 57
Acute herpetic stomatitis 
(AHS) or chronic recurrent 
herpetic stomatitis (CRHS)

26 20 28

Chronic recurrent aphthous 
stomati-tis (CRAS) 19 16 20

Xerostomia 8 3 8
Desquamative glossitis 18 7 20
Exfoliative cheilitis 7 2 7

It is noteworthy that a significant part of diseases of the organs of the oral cavity are 
chronic generalized catarrhal gingivitis, candidiasis, hyperplastic syndrome, ulcerative 
necrotic syndrome and AHS. In addition, almost 80% of children with ALL had carious 
destruction of the hard tissues of the teeth. Almost all children with ALL had anemic 
facial skin and oral mucosa and varying degrees of hemorrhagic diathesis (petechiae, 
hemorrhages in integumentary tissues and even gum bleeding).

When analyzing the hygienic condition of the oral cavity, attention was paid to 
the nature of plaque on the teeth. In addition to the soft dental deposits, there were 
also solid ones: tartar and dense pigmented dental plaque found in all the study groups 
of children with ALL. Most often, it was placed on the necks of the teeth from the 
vestibular and oral surfaces, however, there were cases when a dense film of plaque 
completely covered the tooth surfaces. It should be noted that the plaque on the teeth 
was not monochrome, there was a difference in color from yellow and brown to gray-
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black. Hard dental deposits in the form of tartar were noted in children both in the acute 
period of ALL and in remission. The obtained data confirmed the indicated trend, which 
consists in the absence of a statistical difference in the hygienic state of the oral cavity 
between grops of children of the first acute period and the relapse of ALL, established 
as a result of the analysis of oral hygiene indices - OHI-S and Silness-Loe. Significant 
differences in these indices were observed only in the group of children who were in the 
stage of remission of acute lymphoblastic leukosis. 

The state of oral hygiene in persons with ALL, especially in the acute period, was at 
the level of “bad” or “unsatisfactory,” which depended on a significant pain phenomenon 
during this period with mechanical movements of the toothbrush and the inability to 
perform tooth cleaning in the usual way. So only 10 % of patients had a "satisfactory" 
state of oral hygiene, and "poor" – more than 50 % of the examined. The period of 
relapse of the disease had almost the same hygiene indicators, only during the period 
of remission, oral hygiene improved slightly. The obtained research data are shown in 
tables 2 - 4.

Table 2
Condition of oral hygiene in children with ALL in the first acute period, М±m

Children's age OHI-S  (points) Silness-Loe (points)
2-5 (n=21) 2,4±0,12 2,46±0,13
6-8 (n=9) 2,3 ± 0,12 2,35 ± 0,12
9-11 (n=7) 1,5±0,08 1,95±0,11

12-14 (n=16) 1,4 ± 0,07 1,77 ± 0,09
15-18 (n=18) 1,3 ± 0,07 1,55 ± 0,08

Table 3
Oral hygiene in children with ALL during relapse, М±m

Children's age OHI-S  (points) Silness-Loe (points)
2-5 (n=6) 2,5±0,13 2,48±0,13
6-8 (n=5) 2,4 ± 0,12 2,37 ± 0,12
9-11 (n=3) 1,6±0,08 1,97±0,10

12-14 (n=5) 1,5 ± 0,08 1,81 ± 0,09
15-18 (n=5) 1,4 ± 0,07 1,59 ± 0,08

Table 4
Condition of oral hygiene in children with ALL during remission, М±m

Children's age OHI-S  (points) Silness-Loe (points)
2-5 (n=8) 2,1±0,11 2,27±0,12
6-8 (n=5) 1,8 ± 0,09 2,01 ± 0,10
9-11 (n=4) 1,4±0,07 1,52±0,08

12-14 (n=5) 1,2 ± 0,06 1,37 ± 0,07
15-18 (n=9) 1,1 ± 0,06 1,22 ± 0,06
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As with other somatic diseases in the oral cavity of patients with ALL, three 
biotopes of microbiocenosis are clearly traced: the oral fluid, the content of the gingival 
sulcus (groove) and plaque from the vestibular surface of the lower molars. Each of 
these media has its own peculiarity of the microflora saturation structure, encourages the 
specificity of the development of various dental pathological processes. Comprehensive 
treatment of oncological hematological patients significantly changes the biocenosis of 
the oral cavity, which is confirmed by our studies. In such patients, dysbiotic shifts and 
disturbances in the colonization resistance of oral mucosa were noted. In each period of 
ALL, their specific features of the biocenosis in three biotopes are noted. In our opinion, 
this leaves its mark on the formation of the pathological process in the organs and tissues 
of the oral cavity - the hard tissues of the teeth, parodont or oral mucosa.

ALL significantly affects local immunity, which is adequately proven by conducted 
studies. The basis for maintaining homeostasis of the internal medium of a macroorganism 
is the barrier function of external tissues on the path of penetration of microorganisms and 
which antigen. Therefore, the state of local immunity should be considered the first link in 
general immunity, despite its relative autonomy. For example, a study of factors of nonspecific 
resistance in the oral cavity showed a low initial level of such an indicator as lysozyme in the 
oral fluid in children with acute lymphoblastic leukosis, which is obviously due to a disorder 
of the antimicrobial defense system. Moreover, a pronounced low level of local immunity 
was established in children in the first acute period of cancer and during its relapse.

Thus, in the group of healthy children, the level of lysozyme was 15.81 ± 0.87 u/l 
(Table 5), which corresponds to the norm. However, in children with acute lymphoblastic 
leukosis, the level of lysozyme in the oral fluid was significantly reduced in the groups 
of children of the first acute period and relapse (p <0,05). The level of this indicator was 
10,45 ± 0,53 u/l in children in the first acute period of blood cancer and 9,08 ± 0,46 u/l 
- during the recurrence of ALL. In the remission stage of the disease, the rate of local 
nonspecific resistance improved but did not reach norm. The results of this component 
of the research of the oral cavity are presented in table 5.

Table 5
Indicators of the level of lysozyme in the oral fluid of healthy children and 

children with ALL, units / l (M ± m)
Acute period Remission Relapse Healthy children
10,45±0,53* 13,53±0,75 9,08±0,46* 15,81±0,87

Note: * – a measure of significance of differences compared 
to the group of healthy children (p <0,05).

Establishing a functional linkage of lysozyme with the immune system and metabolic 
processes allows to substantiate its role in ensuring the body's natural tolerance to 
genetically foreign agents.

Analysis of the digital data of the second indicator of nonspecific resistance of the 
oral cavity - α-defensins (HNP) showed that their values were highest in healthy children 
and averaged 6,45 ± 0,033 μg / ml (Table 6).
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Table 6
Indicators of the concentration of α-defensins (HNP) of the

 oral fluid of almost healthy children and children with ALL, units / l (M ± m)
Acute period Remission Relapse Healthy children
1,05±0,053* 1,22±0,061* 0,81±0,041* 6,45±0,033

Note: * – a measure of significance of differences compared to the 
group of healthy children (p <0,05).

However, in children with acute lymphoblastic leukosis, the concentration of α-defensins 
significantly decreased and amounted to 1,05 ± 0,053 μg / ml in the group of children during 
the first acute period of ALL, 1,22 ± 0,061 μg / ml in the period of remission of the disease 
and 0,81 ± 0,041 μg / ml in the group of children during ALL relapse (Table 6).

Thus, the presented data of the analysis of the components of nonspecific resistance 
and local immunity in the oral cavity clearly show that the examined children with blood 
cancer, namely, acute lymphoblastic leukosis, reduced lysozyme levels and α-defenosis. 
At the same time, the indicators were the smallest in children during the relapse of the 
underlying disease and the largest in the stage of remission of acute lymphoblastic leukosis. 
In our opinion, this is possibly due to a decrease in the secretion of oral fluid and an 
increase in its viscosity and the amount of microflora in the oral cavity during treatment 
with chemotherapy drugs for such children. In this case, there is an increased creation of 
products of protein metabolism, decay of plaque, bacteria of the gingival sulcus and the 
epithelium of the oral cavity. This, in turn, leads to a decrease in nonspecific oral resistance.

All this proves that cancer of the blood system causes significant immune damage 
in such children, where the first link of general immunity, which is the protective barrier 
in the oral cavity, is adequately reduced by 3-5 times and requires appropriate correction.

Thus, the data obtained by conducting a study of pathological changes in the oral 
cavity of patients with ALL allow us to propose a concept for the pathogenesis of lesions 
of organs and tissues of the oral cavity in patients with cancer of the blood system.

As in most cases of diseases of internal systems and organs, the pathogenesis of 
such a pathology has three main links that are largely formed sequentially. The first link 
of the pathogenesis chain occurs in the vessels of the affected organ and can be in the 
form of structural or functional changes, which means different degrees of blood supply 
disturbances. Such vascular changes in case of oncological diseases of the blood system 
should be expected in the microcircular bed of integumentary tissues, especially oral 
mucosa, which is clinically manifested not only by hemorrhagic diathesis, but also by 
mucosal necrosis. The second pathogenesis link arises as a result of vascular breakdowns 
and a decrease in blood supply, and as a result, insufficient oxygen supply for biochemical 
reactions, which leads to the development of tissue hypoxia. And finally, the third link of 
the pathogenesis chain is forming, which becomes the immune response of oral mucosa 
in the form of hyper- or hypoergic reactions of a cellular and humoral nature. All this was 
reflected by the results of our own studies of the biological environment of the oral cavity 
in children with ALL and the corresponding injuries of oral mucosa, parodont and hard 
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tissues of the teeth. Thus, significant changes in the general homeostasis of patients with 
ALL as oncological diseases of the blood system form the main links in the pathogenesis 
chain of changes in the oral cavity, which schematically make up three links - vascular, 
hypoxic and immune, which requires appropriate pathogenetic drug correction. Based on 
the results of a study regarding the pathogenesis of damage to organs and tissues of the 
oral cavity, a pathogenetic treatment scheme for diseases in the form of stomatitis on the 
background of ALL is proposed. Together with pediatric hematologists, a comprehensive 
plan of treatment and preventive measures for such children in a specialized hematology 
center was agreed. In addition to basic therapy, which included the use of cytostatics, 
antimetabolites, and antitumor antibiotics, immunocorrectors, antioxidants, prebiotics, 
etc. were prescribed for sick children, especially in the acute and recurrent period. For 
this, quercetin and polyphenol-containing mucasal gels, sanguinarine alkaloids bisulfate 
with cheleritrin and keratoplastic agents were used.

According to the obtained data of the scheme of therapeutic and prophylactic 
treatment in combination with etiotropic cytostatics, antimetabolites and antitumor 
antibiotics, a significant therapeutic effect was obtained, which exceeded the effectiveness 
of treatment by other authors.

Findings. 1. Sick children with ALL have concomitant pathological changes in the 
organs and tissues of the oral cavity in almost 100% of cases.

2. The mechanism of development of lesions of the oral mucosa, parodont and hard 
tissues of teeth repeats the pathogenesis of hematological disease and is based on the 
breakdown of the main links of the pathogenesis chain - vascular, hypoxic and immune, 
which requires appropriate medical correction.

3. In order to achieve successful treatment of concomitant stomatitis on the 
background of ALL, the scheme of complex treatment and prophylactic measures should 
include pathogenetic agents.
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The problems of Ukrainian church figures’ spiritual service on the Russian 
Empire’s territories starting from the times of Peter the Great, has been well known in 
the literature of both church-historical and culturological direction. The researchers of 
the pre-soviet period and modern times  are unanimous enough in  recognition of the 
Ukrainian educated clergy’s cultural superiority in all its  manifestations, which created, 
under K. Kharlampovych’s already classical formulation, a bright phenomenon of “the 
Little Russian church influence on  the Great Russian church life” [14]. At the same 
time to the issue of nature of these influences, perception of them by the local Russian 
community, and particularly – determination of the national component of Ukrainian 
presence in Russia - by no means all scientists admit unambiguously. Until now the 
overwhelming majority of Russian and the part of Ukrainian historians perceive Ukraine 
as the historical, cultural and even spiritual part of Russia. “The myth related to Russian-
Ukrainian  unity is so widespread, - the modern researcher Zenon Kohut indicates in this 
regard, - that any attempt of asserting Ukrainian identity is considered by many Russians 
as treachery or a foreign intrigue” [7, p. 133]. The research in this context is especially 
actual in connection with the active enforcement of aggressive theory of “the Russian 
world” in the Ukrainian information space, in the view of which Ukrainian hierarchs, 
who led in all church and educational processes of the Russian Empire, are perceived as 
its integral part.

Since the times of K. Kharlampovych’s well-known fundamental study, which 
portrayed a generalized picture of Ukrainian presence in Russia, quite a few works 
dedicated to leading church figures of the XVIII-th century appeared in Ukrainian and 
Russian historiography. On the one hand, it is evidence that the activity of Theophanes 
Prokopovych, Stephan Yavorskyi, Dymytrii Rostovskyi and others became the problem 
of the international level. At the same time certain Russian researchers in different times 
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not only took this Ukrainian church writers to the Russian imperial context, but also 
regarded their masterpieces as the part of the Russian cultural heritage [3; 9]. 

On the other hand, quite a few Ukrainian and Russian researchers inherit the thesis 
of “treachery”, “servility” of the Ukrainian church elite, which in its endeavor to raise 
the educational and cultural level of the Russian state, helped to create the strong empire.  

In consequence of the specific character of establishing Ukrainian and Russian ethnic 
groups, the formation process of national identities on their territories was complicated 
and contradictory. The religious factor was of vital importance at that, preventing from 
forming national identity – the Russian power, in contrast to Rzeczpospolita, did not 
alienate Ukrainians by religious attribute. On the contrary, declaring eastern orthodox, 
spiritual unity, it included Ukrainians in the sphere of its influence and did not give an 
opportunity to transform own religious identity into national one. 

Determining the identity level or detection of the national component in the 
Ukrainian church elite’s self-comprehension, certain modern Ukrainian scientists also 
indicate to the specific character of the Ukrainian society of the premodern time, namely 
– presence of different levels of identities in it, according to Natalia Yakovenko, - “of 
the many-colored palette of Ukrainians’ identities of the ХVІІ-th century” [19, p. 29], 
which was also kept to a great extent in the subsequent period of the ХVІІІ-th century. 
As regards the Ukrainian church elite of that time, it was in the search of its identity and 
the role in the Russian Empire and it was far from being homogeneous. 

The researches of the beginning of the XX-th century witness polemics caused 
by ambiguousness of approaches to the evaluation of Ukrainian church elite’s identity 
and its role in the Russian Empire. Thus, А. Berlo, answering P. Miliukov’s reproach 
related to the fact that “South-Russian  spiritual noblemen” brought in the  Russian 
Empire “their scientific-literary traditions, and above all, that assentation and readiness 
to serve the interests of the secular authority”, noted that this readiness was the forced 
one: “Church fanaticism, enmity to science, stubborn stagnation, moral running wild and 
exasperation, characterizing Moscow’s manners of that time, could not be agreeable for 
South-Russians, who acquired education in Polish and foreign schools and got used to 
more civilized customs”[2, p. 3-4, 9-10].

In ten years polemics with P. Milyukov was continued by abovementioned K. 
Kharlampovych: “Though the Kiev school taught its educatees to say blandishments 
and developed a servile searching tone, but still the striving for independence from the 
secular authority predominated in the higher Little Russian clergy. Besides St. Yavorskiy, 
whom Milyukov himself entitles a controversial clericalist, Arseniy Matsiyevich’s 
actions show this still more”  [14, p. 468].

Later the Ukrainian historian D. Doroshenko, in his reply to the theorist of 
“Ukrainization” of Great Russian culture duke М.Тrubetskoy, wrote: “It was possible 
for Ukrainians of the XVIII-th century, of course, to have a high position at the imperial 
service up to Chancellor, it was possible to make an official and literary career in 
Petersburg, but at the same time very few of them forgot their “Little Russian fatherland” 
and belonging to “the Little Russian nation” [4, p. 138 – 139].
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Finally, a modern researcher М. Riabchuk in the same context indicates that though 
mass migration of educated Little Russians to Muscovia promoted certain modernization 
of the backward territory, but still it did not result in its cultural assimilation, that is 
“Little Russianization” or, if to say in modern terms “Ukrainization” [11, p. 73].

The indivcative manifestation of inhomogenuity of the church elite’s positions in 
the search of its role in the Russian Empire witnessed the researchers of pre-Soviet 
times. Thus, F. Ternovskyi in his biographical sketch about Stephan Yavorskyi asserted 
that the church elite of Peter the Great was mainly presented by three groups of bishops. 
The author assigned Stephan Yavorskyi and also Dimitrii Rostovskyi and Theophilactus 
Lopatynskyi to the first group of Ukrainian hiearchs who were in the service in Russia 
[13, p. 40]. They asserted the necessity of patriarchy and independence of the Church 
from the secular authority on the Catholic pattern. The second Ukrainian group of bishops 
was composed of the Ukrainians, who also received education in the Kyiv-Mohyla 
Academy and in foreign educational institutions, but they graduated from them negative 
attitude towards clerical and conservative ideas. Theophanes Prokopovych, Theodosius 
Yanovskyi and Gavriil Buzhynskyi were such persons who adhered to the Protestant 
positions and objected to the necessity of patriarchy and Church’s independence [13, p. 
42]. F. Ternovskyi’s present view as to the different positions of the Ukrainian church 
elite in Russia was generally supported by K. Kharlampovych and І. Chystovych [13, 
p. 459 – 504; 21], without dwelling on the allocation of bishops into definite separate 
groups at that. 

Certain modern Russian researchers, practicing on the territories of the Russian 
Empire mainly of Peter the Great’s times, also resort to the typology of the church 
hierarchy. А.I. Alekseiev’s article is significative, where he selects 4 groups of bishops 
as to Russia of the first half of the XVIII-th century [1].  Among them one group of 
bishops are autochthonal Russians, the other one is composed of bishops -foreigners (of 
foreign origin) and two groups of bishops of Ukrainian origin; 1) the group of Ukrainian 
bishops, who were Peter the Great’s staunch adherents (Theophanes Prokopovych, 
Theodosius Yanovskyi and Gavriil Buzhynskyi). The criteria according to which the 
author characterizes this group turned out to be rather unexpected. In his opinion, the 
abovementioned persons were united by “firstly, majority of the orthodox clergy and 
laypeople’s common hatred towards them, and secondly, the consistent educational 
position”. А.I.Alekseiev assigns Stephan Yavorskyi to the second group and the 
prevailing part of bishops- Little Russians, who discreetly perceived Peter the Great’s 
church reform and altogether distinguished themselves by conservatism and benevolence 
towards Catholicism. Without objecting to the Ukrainian bishops’ contribution to the 
development of education in the Russian Empire, the author, however, adds a considerable 
portion of negative to their characteristic: “Ukrainian bishops were inclined to persecute 
cruelly Great Russians’ superstitions, which seemed intolerable  to them”.

Summarizing the consideration of the identification problem of the Ukrainian church 
elite in Russia, we will try to present our own view on the present issue. Taking into 
consideration the abovementioned, the Ukrainian church hierarchy in the socio-political 
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discourse of the Russian Empire of the XVIII-th century may be identified in such a 
way:1) The group of bishops-reformers, who supported the course of Peter the Great’s 
church transformations and his successors in the Russian Empire on the European pattern. 
In the issues of the church government they justified the synodical church government 
as dependent on the secular authority and objected to the necessity of patriarchy. They 
mainly directed their activity to serving in the Russian governmental structures. The 
main ideologist of this direction was Theophanes Prokopovych, who after the death of 
Peter the Great definitively gained a foothold in the times of Anne of Russia’s ruling. 
He was supported by the Synod member Gavriil Buzhynskyi. Irodion Zhurakovskyi 
and Lavrentii Horka may also be assigned to this direction to some extent [14, p. 464]. 
2) The group of bishops-conservatives, who in the issues of interrelations between the 
secular and church authority adhered to traditional independence of the Church from 
the secular authority. Tey upholded the Orthodox Church’s interests in different forms – 
from passive non-perception to public protest against the Russian government’s actions. 
In assertion of patriarchy they associated themselves with the part of the Russian 
hierarchs, who were dissatisfied with tsar’s encroachment on “Russian church olden 
time”. Stephan Yavorskyi, Dimitrii Rostovskyi and Theophilactus Lopatynskyi were the 
very first representatives of this group, which was much more numerous than the first 
one, under the support of of the overwhelming part of Ukrainian hierarchs in Ukraine and 
Russia. In particular, in Ukraine Varlaam Vanatovych, Ilarion Rogalevskyi and Tymofii 
Shcherbatskyi in different times presented petitions as regards assertion of the Ukrainian 
Church and clergy’s rights. The brightest manifestation of oppositional attitude of the 
Ukrainian church elite towards the centralized policy of Russian noblemen was Arsenii 
Matsiyevych’s public protest against secularization of the church property in 1762.

Tenure of the Ukrainian monkery at the highest levels of the church hierarchy 
contributed to addition of Kyiv’s spiritual and cultural traditions to the territories of 
the Russian Empire. Having achieved the high position, bishops-Ukrainians tried to 
gather fellow countrymen from Kyiv in their residence for the performance of monastic 
obediences of different kind, including preaching and teaching activities, practicing 
inviting monks for obedience, whom they knew nominally. To this end they addressed 
either to metropolitan of Kyiv, or to the abbot of Kyiv-Pechersk Lavra, where there was 
the most of “teaching monkery”.

The fellow countrymen were constantly invited to the Moscow Chudivskyi 
monastery – the residence of Moscow bishops who were Ukrainians till 1775. From 
the times when the mansion became cathedral, Ukrainian bishops were in it all the time 
and they transformed the monastery into a real Ukrainian colony. Especially much of 
Ukrainian monkery settled in the monastery under managing it by Platon Malynovskyi, 
archbishop of Moscow [10, p. 36-101]. 

It is known that the teaching process in Russian seminaries was created by Ukrainian 
teachers on the pattern of Kyiv-Mohyla Academy. Textbooks which were kept in the book 
depositories of libraries and monasteries of Russia are also the evidence of that fact. For 
example, 11 manuscripts of the Irkutsk seminary, which are the courses and elaborations 
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of Kyiv professors, are kept. Among them are Ioasaf Krokovskyi’s theological tractates, 
which he read in the Kyiv Academy in 1696 and 1697. [8]. Ukrainian teachers were 
especially actively invited for the establishment of the Smolensk seminary, which was 
opened in 1728 with teaching “in Greek, Latin and French dialects”. To this end Gedeon 
Vyshnevskyi, bishop of Smolensk and Dorogobuzh obtained by soliciting the permission 
from Synod to invite learned monks first of all from Kyiv-Pecherskyi and other Ukrainian 
monasteries.  His active correspondence with abbots of Lavra is explained by this fact. 
[16, sheet 1 - 1 reverse; 17, sheet 2]. The sources show that during the teaching process 
the teachers from Kyiv used their native Ukrainian language. In the research related to 
the history of the Kostroma seminary, in particular, such comment concerning Ukrainian 
teachers was provided by a contemporary [12, p. 571].

The Ukrainian monkery, gathering into the church-educational centers, established 
its cultural-educational and spiritual traditions in Russia. Ukrainian bishops’ residences 
also became the spiritual and secular communication centers for Ukrainians, which 
informed their compatriots of the latest news from Ukraine, gave valuable advice, sought 
influential acquaintances, served as intermediaries in employment and administration 
issues, etc. The materials taken from the Ukrainian secular elite representatives M. 
Khanenko and P. Apostol  diaries demonstrate this in the best way. 

In favor of keeping their identity by Ukrainian bishops the circumstance witnesses 
that they did not break up their spiritual liaison with Ukraine and mansions, where their 
spiritual service started, even staying in the remotest Russian eparchies. In particular, 
Kyiv-Pechersk Lavra’s environment brought up its inhabitants in such inclination and 
love to the mansion that descendants from its monastic conventual community regarded 
it as their sacred duty and a matter of honor to contribute to the mansion, where their 
spiritual service started. The documents from Kyiv-Pechersk Lavra’s fund witness 
about continuous correspondence of Bishops Pavlo Konuskevych, Platon Malynovskyi, 
Sylvestr Kuliabka, and others with Lavra [6, p. 177-182].

Conclusions. Thus, the formation process of Ukrainian identity on the territories of 
Ukraine and   Russia of premodern time was accompanied by deep contradictions. The 
role of the Ukrainian church elite of the XVII– XVIII-th century in the creation of the 
national identity turned out to be ambiguous, which was witnessed by polemics on this 
problem in Ukrainian and Russian historiography and typology of the position and the role 
of the church hierarchy in the Russian Empire developed by researchers of different times. 

Staying of bishops-Ukrainians in the spiritual service in Russia was accompanied 
by the establishment of national cultural-educational and spiritual traditions, spreading 
of the Ukrainian world. In virtue of their influential functions Ukrainian bishops’ 
residences turn into centers of the Ukrainian secular and church elite uniting and become 
centers of influence on the Russian society of that time. Heading the remotest Russian 
eparchies, Ukrainian bishops did not break up their spiritual liaison with the Kyivo-
Mohyla Academy and the mansions where their spiritual service started that is why they 
kept the feeling of their ethnic, cultural and spiritual belonging.  
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Annotation. The main component of non-electric initiation systems (NEIS) is a so-called 
“active substanse”, consisting of mixture of octogen and aluminum. The purpose of these 
investigations is to determine regularities of crystallization of octogen (HMX), extracted from 
solid propellant (SP), in dimethyl sulphoxide (DMSO) aqueous solution to obtain a product 
usable in manufacturing NEIS shock tubes. 
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Introduction. For many years, the traditional initiating devices such as detonating 
cords and electric detonators have been used to initiate blasting of industrial explosives 
using intermediate charges and primed cartridges in blasthole and borehole charges 
during blasting operations at mining enterprises.

However, in view of toughening of requirements to ensure safety of blasting 
operations and introduction of new blasting technologies using TNT-free explosives 
and slurry emulsion explosives, the disadvantages of traditional blasting methods using 
detonating cords and electric detonators were detected.

In the 80s, non-electric initiation systems such as Nonel, Crodet and Primadet 
began to be used for blasting. Extensive foreign experience of using NEIS showed their 
advantages in comparison with traditional methods of blasting using detonating cords 
and electric detonators. Due to obvious advantages of NEIS there was a need to set up 
their production in Ukraine.

The NEIS is designed to initiate boosters and primed cartridges when carrying out 
both surface blasting operations and those in mine faces - in pits and mines), in tunneling 
and under water. Nitramine (octogen or hexogen) is the main component of “active 
substance” being a constituent of NEIS. The deficiency of needed NEIS components 
may be reduced due to applying the nitramines extracted from expired solid propellant 
and ammunition [1-2]. However, the solid propellant and ammunition disposal 
technology which provides producing components of “active substance” with specified 
characteristics, is not fully tried-out at present. One of the problems to be solved is to 
obtain secondary raw materials (nitramines) with appropriate parameters.

Thus, the size and form of HMX crystals extracted from SP do not meet the 
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requirements for the product needed for manufacture of NEIS shock tubes. The product 
to be used shall have monoclinic orthorhombic β-form crystals with a particle size of 10 - 
25 μm. At the same time, the nitramine shall have the following particle size distribution: 

- particles less than 25 μm - 90%;
- particles less than 15 μm - 50%;
- particles less thanе 10 μm - 10% 
The purpose of these investigations is to determine the regularities of crystallization 

of nitramine, extracted from solid propellant, in dimethyl sulphoxide aqueous solution 
to obtain a product suitable for use in NEIS shock tubes.

Experimental. Starting nitramine was extracted from SP polymer crumb using 
chemically-pure DMSO and tested for thermal stability by differential thermal analysis 
(DTA) method using L81 Linseis differential thermal analyzer. 

In order to compare to literature data and estimate solubility, the starting nitramine 
was dissolved in DMSO as follows: a weighed nitramine sample with an accuracy to 
0.01 g was dissolved in DMSO with stirring by a magnetic stirrer in a temperature range 
of 20 - 70ºC. The undissolved nitramine was filtered off, washed on the filter with ethyl 
acetate, dried at a temperature of 20–25°С to constant weight, and weighed.

Then the nitramine crystals were modified as follows: a 20–40% nitramine solution 
in dimethyl sulfoxide (DMSO) was prepared. After filtering to remove undissolved 
mechanical impurities, a water with a temperature of 5°C was added to the resulting 
solution with stirring by a mechanical stirrer of various design (glass blade stirrer , 
copper spiral stirrer , stainless steel blade stirrer or propeller one). After stirring, the 
precipitated nitramine was filtered, dried and weighed.

The size and form of modified nitramine crystals were checked with a Leica DM 
ILM microscope.

Fig. 1. - DTA thermogram of extracted nitramine (heating rate of 10°С/min)
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Results and discussion. From Figers 1-2 it follows that nitramine, extracted from 
SP polymer crumb (decomposition range of 278.4-289.6ºС), has similar thermophysical 
properties to a commercial nitramine (decomposition range of 275.9-290.3 ºС).

Fig. 2. - DTA thermogram of commercial nitramine (heating rate of 10°С/min)

Nitramine extracted from SP polymer crumb was modified i.e. crystallized in 
dimethyl sulfoxide organic solvent. Crystallization is a complex process, it begins with 
formation of supersaturated solutions, which preparation conditions substantially exert 
influence on the crystallization process. 

The supersaturated solutions generate the crystalline nuclei, which growth results in 
precipitate of crystallized product. The quality of the resulting precipitate is determined 
by many factors: degree of supersaturation, composition and concentration of the 
solution, temperature, stirring intensity, the nature of the crystallized substance and 
solvent, and presence of impurities.

The dimethyl sulfoxide (DMSO), in which the desired product according to various 
sources [3-5] has a solubility of 41-59.2 g /100 g of solvent at 25°C, was selected as a 
solvent for nitramine modification. 

At the preliminary stage of work, the solubility of nitramine (extracted from SP) in 
DMSO at various temperatures was evaluated for comparison with literature data [3-5].

Figure 1 shows the dependences of nitramine solubility in DMSO at various 
temperatures: a) according to the literature [3], b) by testing with dissolving nitramine 
extracted from SP.

Figure 1. - Dependences of nitramine solubility in DMSO at various temperatures: a) 
according to the literature [3], b) obtained by testing with dissolving nitramine extracted 
from SP.

Based on the dependence (curve b), Fig. 1) obtained by testing, it follows that 
nitramine to be modified should be dissolved: 31 - 47 g in 100 g of DMSO at a temperature 
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of 20 - 70°С, which corresponds to the preparation of a 24 - 32% solution of nitramine 
in DMSO.

The difference between the solubility of nitramine in DMSO according to the 
literature [3] and the solubility of nitramine extracted from SP is likely to be explained 
by insufficient purity of the latter and the differences of methods to determine solubility.

When selecting the required stirrer type, depending on crystal forms to be achieved, 
the optimal rate of stirring was also selected simultaneously. 

The mechanism for adding distilled water and changes in the water feed rate and 
volume was tried out as follows: adding the entire volume of water at a rate of 20 cm3/
min, 50 cm3/min, 1500 cm3/min; adding water in portions of 100 cm3. Also, the work 
was carried out to select the temperature of added water in the range of plus 2°С to plus 
70°С. The resulting nitramine was filtered and washed with water and ethanol to remove 
DMSO. Then it was dried to constant weight and weighed. The size and form of the 
resulting nitramine crystals was checked with a Leica DMILM microscope.

The performed work resulted in a nitramine with a needle-shaped crystals. This is 
most likely due to the fact that with adding water the degree of supersaturation is sharply 
removed, when the crystalline β-form has no time to form; and as is known [4], rapid 
crystallization always leads to nucleation of needle crystals, which are undesirable, as 
they are less stable to compare with the orthorhombic monoclinic form and have an 
increased sensitivity to mechanical impact. After the liquid has been self-evaporated 
from the surface of microscope slides, which were sent for photographing to determine 
the form of the crystals, it was observed that the needle crystals transformed into β-form 
crystals. To fix the process of needle crystals transformation into β-form crystals in time, 
a DMSO solution with nitramine crystals precipitated after adding water, was examined 
with a microscope. Photographing was performed every 30 minutes for 4 hours. Figures 
4-7 show photos of an aqueous DMSO solution during the formation of nitramine 
crystals after 5 minutes, 30 minutes, 90 minutes and 240 minutes, respectively.
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Fig. 4. - Photo of an aqueous DMSO solution when forming nitramine crystals after 5 min.

Fig. 5. - Photo of an aqueous DMSO solution after 30 min.

Fig.6. - Photo of an aqueous DMSO solution after 90 min
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As can be seen from Figures 4-7, the obtained needle crystals begin getting  
orthorhombic monoclinic β-form already 30 min after starting crystallization on the 
surface of microscope slides, and after 90 min the needle crystals almost completely 
transformed into orthorhombic monoclinic β-form. 

Figure 7. - Photo of an aqueous DMSO solution after 240 min.

To evaluate the particle size distribution of nitramine crystals over time, the 
photoplanimetric method was used. The obtained images of an aqueous DMSO solution 
during the nitramine crystallization were analyzed using the WipFrag photoanalysis 
system [6]. Based on the results, Figure 8 shows the number of crystals as a function of 
crystallization time.

Fig. 8. - Number of crystals as a function of crystallization time.

Based on the obtained dependence, we can make a conclusion that the number of 
orthorhombic monoclinic nitramine crystals, which are formed from needle crystals, 
increases linearly in the first 20-30 minutes of crystallization from an aqueous DMSO 
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solution, then the number of crystals increases exponentially and the average particle 
size increases. This can be observed in following Figure 9, which shows an average size 
of nitramine crystals as a function of crystallization time.

Based on the obtained dependence, the average particle size increases by 40,6% in 
the interval of 30 min to 240 min of nitramine crystallization from an aqueous DMSO 
solution and therefore crystals increase in size.

Fig. 9. - Average size of nitramine crystals as a function of crystallization time.

Since a 20 % solution is more diluted and gives a low nitramine yield, a 40 % solution 
is an almost saturated solution and needs to be filtered, and since a product dissolution 
in DMSO is a long process, it was concluded that optimal nitramine concentration in 
DMSO during generation of orthorhombic monoclinic β-form crystals ranges within 
30-32 %.

With these nitramine concentrations in DMSO using a glass blade stirrer, with 
adding water of various temperatures between 17°С and 70°С and with solution heating 
or cooling, the needle crystals were generated, which transform into orthorhombic 
monoclinic β-form crystals over the course of time. Along with the needle-shaped 
crystals, the orthorhombic monoclinic β-form crystals began generating in precipitated 
nitramine as a result of adding water in 100 ml portions with temperature of plus 14°С 
(with stirring each portion for 2 minutes) when using the initial 30% nitramine-in-DMSO 
solution.

In order to obtain crystals with desired sizes, the volume of the first portion of added 
water was changed: the more water was added, the more nuclei at vigorous mixing and 
more fine-cristalline precipitate were formed.

A series of experiments showed that mechanical stirring during recrystallization 
from 33% solution of nitramine can lead to a greater crystals heterogeneity. 

Therefore, to precipitate a 33% nitramine-in-DMSO solution, the water shall be 
added in 100 ml portions, with 2 minute intervals between additions.

Based on the investigations, it was found that when operating copper spiral stirrers 
and copper stirrers with an extended spiral, the solution near the walls of the beaker 
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fails to mix well due to the increased viscosity of the solution with the addition of water 
threrto. When using a propeller stirrer, mixing became more uniform, therefore this type 
of stirrer is preferred in given crystallization conditions.

Simultaneously with a selection of optimal type of stirrer, the solution stirring rate 
was selected. Since, after adding the first portion of water, the viscosity of the nitramine 
solution increased due to the formation of crystal nuclei, its stirring was provided only 
at high speeds (about 1000 rpm).

In addition, when using a Heidolph RZR 2021 overhead stirrer, which automatically 
shows the rotation speed at a given time, it was observed that with adding the first portion 
of water, the stirrer rotation speed decreased due to increased viscosity. Then the stirrer 
rotation speed became rising, since the solution viscosity decreased due to the growth of 
some crystals and dissolution of others.

Experimental work was carried out to determine the dependence of crystal sizes on 
a stirrer rotation speed. The experiments showed that crystalline nuclei grow rapidly at a 
stirrer rotation speed of 950 rpm after addition of the first portion of water.

When a different volume of water was added to the nitramine-in- DMSO solution, 
with mechanical stirring, a various number of crystal nuclei formed, and at different 
times they transformed into small crystals, which grew with addition of further portions 
of water. Thus, when adding 100 ml of water to a nitramine-in- DMSO solution, the 
stirrer rotation speed was changed by 20 rpm for 4 minutes, and with adding 150 ml 
of water, its rotation speed was changed by 20 rpm for 9 minutes. The first portion of 
water was poured at stirrer speed of 950 rpm, the second - of 900 rpm, and the third and 
subsequent ones - of 600 rpm and this was enough for the needle-shaped crystal quantity 
to considerably decrease.

Table 1
Characteristics of the modified nitramine and nitramine conform with the 

requirements of Specifications ND

Parameter Requirements of
Specifications Actual result

Density of dehydrated nitramine, g/
cm3 ≥1.88 1.89-1.91

Particle size distribution of 
individual batch:
- particle size more than 50 μm %
- particle size less than 45 μm %

≤1
≥98

0.93-0.97
98.2-99.5

DTA initial decomposition 
temperature (at heating rate of
10 K/min),°С

≥276 276.3-280.1

Also, during the nitramine deposition from the solution, the temperatures of water 
added to the solution were gradually changed from plus 14°С to plus (5 - 6) °С, which 
made it possible to exclude long heating of solutions for growing crystals of the desired 
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size, and also significantly reduced the time of crystals generation.
Based on the work performed, the crystals of fractions mainly of 10 to 50 microns 

were obtained.
The technological, methodology and normative documentation developed by SE 

RIC PCP was used when testing nitramine, “active substance”, and NEIS for compliance 
with the requirements of normative documentation (ND). The characteristics of the 
modified nitramine and nitramine conform with the requirements of Specifications ND, 
are given in Table 1.

As defined in Table 1, the modified nitramine meets ND requirements for density, 
particle size distribution and DTA decomposition temperature.

The batch of “active substance” for non-electric initiation systems at a mass ratio 
of - nitramine : aluminum - 92% : 8% was made of modified nitramine to evaluate the 
quality of the obtained product.

The manufactured shock tubes of non-electric initiation systems with using an 
extracted and modified nitramine meet the requirements of Specifications ND for non-
electric initiation systems (Table 2).

Table 2
Characteristics of manufactured shock tubes of non-electric initiation systems 

for compliance with the requirements of Specifications ND

Parameter
Requirements of

Specifications
ND

Actual result

Shock-wave velocity in shock tube, m/s 1900±200 1729-1824
Shock tube ultimate elongation, 
which maintains the transmission 
of detonation, after exposure to 
temperature of minus 35±5°С and plus 
85±5 °С, %

≥200 200

Shock tube elasticity after exposure to 
temperature of minus 35±5°С and plus 
85±5°С, times

≥5 5

Sensitivity to electric detonator, 
standard blasting cap, detonating cord 
with a weighed portion of at least 6 
g/m or spark-discharge device initiating 
pulse

Total Total

As defined in Table 2, the modified nitramine-based shock tubes of non-electric 
initiation systems meet the ND requirements for: shock-wave velocity, shock tube 
ultimate elongation, which maintains the transmission of detonation, shock tube elasticity 
and sensitivity to initiating pulse.

Thus, in this work the initial data have been obtained to develop Standard Operating 
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Procedures for NEIS shock tubes manufacture to start up serial production.
Conclusions. Based on the investigations, the parameters of nitramine modification 

in DMSO were determined:
- the ratio of starting components, i.e. nitramine and DMSO, is 31 - 46.5 g per 100 

g of DMSO at temperature of 20 – 70 °С;
- the water was added in DMSO crystallization solution in 2 portions with 

temperature of 5°С;
- optimal rotation speed of propeller stirrer during crystallization is 25 - 30 s-1.
The following results were achieved:
- determining the dependences of number of generated orthorhombic β-form crystals 

and their average size on crystallization time in DMSO aqueous solution;
- producing the modified nitramine, which characteristics meet the requirements of 

normative documentation for nitramine to be used for NEIS;
- preparing “active substance” from modified nitramine for preproduction lots of 

NEIS shok tubes, which met the requirements of normative documentation; 
- obtaining the initial data to develop the methods of nitramine modification and 

Standard Operating Procedures for NEIS shock tubes manufacture to start up serial 
production on the basis thereof. 

References:

1. Zabelin, L.V., Gafiyatulin, R.V., Ponik, A.N., Meleshko, V.YU. (2004). 
[Fundamentals of industrial technology for the disposal of large solid propellant charges]. 
Moscow, Russian Federation.: Nedra-Biznescentr. (in Russian).

2. Shiman, L.N., Ustimenko, E.B., Golinko, V.I., Sobolev, V.V. (2013). [Safety of 
processes for the production and use of emulsion explosives with components of utilized 
weapons]. Monograph. Dnipropetrovsk, Ukraine: Lira (in Russian).

3. Kim K.J., Kim H.S., Sim J.S. (2013). Solubilities of Octahydro-1,3,5,7-tetranitro-
1,3,5,7-tetrazocine in γ-Butyrolactone + Water, Dimethylsulfoxide + Water, and 
N-Methyl pyrrolidone + Water // Journal of Chemical & Engineering Data, 58(9), 2410-
2413. https://doi.org/10.1021/je400199m

4. Ahmedshina, V.A., Bazotov, V.Ja. (2012). [Crystallization of Energy-Saturated 
Compounds from Solutions: A Training Manual]. Kazan, Russian Federation.: KNITU. 
(in Russian).

5. Rothrock M.D. DMSO recrystallization of HMX and RDX. Contractor report 
ARLCD-CR-80052, DTIC_ADA096096. Holston Defense Corporation, 1981, p. 175.

6. Granulometric composition measurement: WipFrag 2.6 technique. Canada, 2010.



Modern Science — Moderní věda 2019 № 6

156

Modern Science — Moderní věda
№ 6 — 2019

scientific journal / vědecký časopis

The authors are responsible for ex-
actness of the facts, quotations, scien-tif-
ic terms, names of owns, statistics and of 
other information.

The publication or its part cannot 
be reproduced without the consent of the 
administration of the journal or au-thors 
of the publications. The editors may not 
share opinions and ideas of the authors, 
which contained in the publications.

Autoři publikací jsou odpovědni za 
správné udání faktů, citát, vědeckých 
pojmů, jmen, statistických údajů.

Publikace nebo jakákoli část této 
publikace nesmí být reprodukována bez 
souhlasu redakční rady nebo au-torů 
publikace. Redakce a redakční rada mají 
právo nesdílet názory a myšlenky, které 
jsou obsaženy v pub-likacích.

Východoevropské centrum základního výzkumu oznamuje možnost publikování v 
českém vědeckém časopise «Modern Science — Moderní věda» vědeckých článků (výsledků 
vědeckého výzkumu). Časopis má oficiální potvrzení o evidenci periodického tisku v České 
republice, evidenční číslo MK ČR E 21453. Časopis je na seznamu Východoevropského 
centra základního výzkumu EECFR jako vědecký časopis. Časopisy se rozesílají základním 
evropským univerzitám a výzkumným institucím a do Nobelové nadace (Švédsko).

Časopis je vytvořen pro zveřejnění vědeckých děl, provedených vědci ze střední a 
východní Evropy. Publikace vědeckých článků je v angličtině, češtině a ruštině.

Zakladatelé časopisu: Východoevropské centrum základního výzkumu (Praha, Česká 
republika), Inovační park — společnost «Nemoros» (Praha, Česká republika). Oficiální 
zástupce časopisu v Ukrajině je Výzkumný ústav sociálně-ekonomického rozvoje (web-stran-
ka: http:// sried.in.ua).

Prioritní témata časopisu:
1. Výsledky základního výzkumu.
2. Stabilní rozvoj, moderní technologie a ekologie.
3. Průmyslové a manažerské inovace.
4. Ekonomie, sociologie, politologie, veřejná komunikace.
5. Mezinárodní vztahy, státní správa a právo.
6. Filozofie, historie, psychologie, pedagogika, lingvistika.
7. Design, umění a architektury.
8. Fyzika, astronomie, matematika, informatika.
9. Chemie, biologie, fyziologie, medicína, zemědělství.
10. Doprava, spoje, stavebnictví, komunální služby.

edice 350 kopií


