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Abstract. The article presents theoretical and methodological principles of the development of
industrial corporations proposed by the author and illustrated in the context of the machine building
sector. The author focuses on the application of synergy effects, which are seen as the most promis-
ing factor in terms of specific development of corporations and integrated corporate structures.
A method for estimating the economic effect of synergy for machine-building corporations is pro-
posed, which is based on the analysis of additional income from an innovation project, taking into
account the initial cost of fixed assets and the cost of the innovation project as a whole. The author
shows that the method could help to accelerate the innovative development of machine-building
corporations.
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1. Introduction

The efficiency of corporations is closely linked to their development poten-
tial. The basis of the progress of the joint-stock sector of Poland and Ukraine is
its transformation into corporate structures. The practice of their formation testi-
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fies to the existence of a number of problems that hinder the effective function-
ing of such organizational entities. In the post-soviet camp countries, these forms
of enterprise management were unknown. As a result, there were no theoretical
foundations for the management of such organizational entities, and theoretical
and applied models of management. The formation of methodological and applied
developments will help increase the efficiency of corporations and its dynamic
development.

The following domestic and foreign scientists have made a significant contri-
bution to the development of corporate theory, methodological and applied foun-
dations of corporate governance. In scientific works the problems of functioning
the corporations are investigated, their essence is revealed, principles and mech-
anisms of their management are considered, conditions, structure and features
of their formation and maintenance in the conditions of transition and market
economies, etc. are analyzed. However, the obtained scientific results do not fully
take into account the factors of development of machine-building corporations.
In particular, there are no methods have been developed to assess the economic
efficiency of machine-building corporations, which allow to draw comprehensive
conclusions about the success of their operation, and no approaches have been
proposed to calculate the synergy effect in corporations.

The concept of synergetic is popular in modern economic research, econom-
ics and management sciences. This is due to the fact that synergetic, as a concept,
phenomenon and process, comprehensively and to the greatest extent character-
izes the economic, managerial processes that are the results and consequences
of development of corporations, mechanisms, systems and technologies of joint-
stock companies. Therefore, various scientific schools are created that try to solve
various problems of industrial corporations, in particular machine-building, as
such, which often represent the corporate economy, joint-stock and corporate sec-
tors of national economies within the theory and on the basis of synergy. One of
the issues that their representatives are working on today is the problem of deter-
mining the synergistic effect of the creation (development) of corporations. By the
way, here we believe that a corporation is a legal form of business that is different
and separate from the specific persons who own them. The derivative terms from
“a corporation” usually refer to phenomena, that is often relate to joint-stock com-
panies and business associations.

The need to solve the outlined problems taking into account the specifics of
corporate enterprises determines the relevance of research and development the
recommendations for economically sound development of machine-building cor-
porations based on improving their organizational and management structures and
more fully taking into account the synergy effect in all their activities.
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2. Analysis of publications of the problem

Recently, many domestic and international scientists made a significant con-
tribution to the study of the problems of development the theory of synerget-
ics and the synergistic approach. For example, they considered the concepts of
synergy and synergetic, outlined the horizons of their application in economics,
management and administration, revealed the principles, features of the theory
of synergetic and synergistic approach, investigated the problem of assessing the
synergistic effect, etc. At the same time, the question of determining the effect of
synergy from the development of corporations is insufficiently studied. This is due
to the fact that only methods have been developed to assess the impact of syner-
gies on the activities of industrial and machine-building corporations in particular.
These methods, as a rule, do not provide for the application in the complex of con-
ceptual provisions and methods of synergistic approach to assessing the impact of
synergies on their activities in the context of joint-stock companies management.
Therefore, they cannot be effective in practice or in the process of determining the
synergistic effect of corporate development.

At the same time, neglecting the tools of corporation management in machine-
building makes economically efficient management system, development of en-
terprises on the basis of synergy, the corporate sector of the national economy
impossible.

In the scientific literature there are concepts and methods for studying the
stages, trends and results of the development of complex systems, which are ap-
propriate to interpret machine-building corporations. Concepts and methods form
the basis of evolutionary theory, cybernetics, theory of synergetic. Evolutionary
theory, which does not take into account the transitional and revolutionary pro-
cesses of systems development, is essentially no different from the approaches of
cybernetics. Therefore, the former should be considered as part of the latter.

The essence of cybernetics is that the development of systems is seen as an
equilibrium and self-regulating process that can be interpreted as inverse or in-
verse.

The theoretical basis of the synergistic approach is the results of analyzing
the nature and potential of cooperation, during which there is interaction, coor-
dinated cooperation between individuals with the same and common interests.
Economic processes are divided into dissipative and equilibrium [Adachi 2012:
65-66; Brown & Taylor 2004: 52]. Into the equilibrium systems, the development
is impossible. Only dissipative have the ability to develop. And the further the
development process is from equilibrium, the more effective it is.
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This approach differs from the usual one for classical economic theory. The
basics of the evolution of market laws are represented by dogmas, paradigms and
paradoxes of achieving equilibrium. The approach, considered by Lorraine Talbot
[2019: 115-117], calls into question the effectiveness of the principles of control
of systems that take into account the principles of cybernetics. Confidence in the
principle that the main task of management is to create tools that compensate for
and neutralize the effects of disturbances on the objects of management has been
especially undermined. Instead, Talbot claimed that perturbations develop sys-
tems [Talbot 2019: 125].

Shann Turnbull proposed to analyze the development of complex and self-
organization of open systems based on a synergistic approach. The main postulate
is the position in which the imbalance is created and maintained by the flow of
resources from the external (exogenous) environment. Imbalance leads to the cre-
ation of complex and stable structures of systems, to self-organization. Systems
develop due to imbalance and self-organization [ Turnbull 2020: 185].

The results of research by Turnbull and Talbot is differ. However, they analyze
similar phenomena and processes. They have scientifically proved that the coor-
dinated coherent action of different forces under certain conditions can manifest
itself in the effects of emergence, animation, synergy, and so on. The effects con-
tribute to the development of systems, providing transformations of their states
[Talbot 2019: 125; Turnbull 2020: 185].

The consequence of the application of a synergistic approach is the expansion
of the categorical-conceptual apparatus of modern economic theory by supple-
menting the concept of synergistic development. This is a universal category for
describing the transformations of states of heterogeneous economic systems dur-
ing development, which occur in quasi-stationary, transient and stationary modes
of operation, during crises, in unstable states, which lead to dualistic decisions.
The well-known signs of synergism from the development of systems are the
presence of structural (qualitative), phase transformations of their states, uncer-
tainty, nonlinearity, inversion, no equilibrium [Torre 2019: 328-329].

The author believes that synergistic development is a category for describ-
ing the progress of homogeneous systems created by the integration of elements,
which causes substitution (natural changes or metamorphoses, artificial transfor-
mations or transformations) of states of systems that are the main cause of syner-
gism. Substitution or mutation is an integral part of evolution, “moving forward,”
the development of systems. In contrast to the existing ones, in the proposed defi-
nition the word “heterogeneous” is replaced by the word “homogeneous,” the
synergism from the development of systems is due to the synergistic effect, the
other effects are not taken into account.

Heterogeneous economic systems are complex. They are formed from a dif-
ferent elements. The latter are differentiated by criteria. Homogeneous are formed
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from homogeneous, with similar or similar properties. The development of ma-
chine-building corporations on the basis of the theory of synergetic, synergis-
tic approach can take place under the observance of the following conditions
by the participants of corporate relations. This is the construction and improve-
ment of homogeneous management structures. Their implementation necessitates
a change in characteristics of the systems.

Now the synergy of the development of machine-building corporations, most
of the experts in economic theory and corporate governance understand such fea-
tures of enterprises as the transformation of their states, the ability to develop
evolutionarily and revolutionary, with manifestations of ambivalence, multiphase,
emergence, consistency, multiple and systematic changes in phase portraits. These
manifestations lead to the effect of synergism, increase in the number of elements,
complication of systems, changes in intensity and forces, redistribution of connec-
tions [Keay 2012: 217-218].

The basics of cybernetics and synergetic are similar. This is the concept of
dynamics and methodology of self-organization of systems. The concepts them-
selves are different. If the basis of cybernetics is general theory of control of equi-
librium systems, then synergetic — no equilibrium.

The disadvantage of research on the synergistic effect of the development of
machine-building corporations is that it is analyzed not in terms of the faces of the
prism, not in the plane of its inherent types, but in the context of others.

The main reason for the synergy effect from the development of machine-
building corporations is the metamorphosis and transformation of organizational
management structures. The management structures include services, departments
and participants in corporate relations, types of economic, operational activities of
enterprises. “Immediate” determination of the effect, in particular from the devel-
opment of corporations, is unlikely, because its essence is complex.

The classic typology of synergistic effects from the development of machine-
building corporations shows that, in addition to the primary effects, it is necessary
to distinguish between derivatives. Secondary ones usually concern the operating
activities of machine-building corporations. Only after analyzing the features of
economic and operational activities of enterprises, the problems of their progress,
identifying typical effects that may occur and generalizing the results, it is appro-
priate to proceed to the calculation of the effect of corporate development.

If we analyze the differences between machine-building corporations and
business associations based on the use of synergy theory, it follows that corpora-
tions are complex functioning organizational and economic systems with syner-
gies from development and synergistic effects as common features of enterprises.

Machine-building corporations protect and provide protection to enterprises,
and thus, protect participants in corporate relations from the negative effects of
the business environment. The protection is natural, and protection is an artificial
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reaction of systems to an aggressive environment. Due to the delegation of tactical
management functions, the state of enterprises is being transformed.

The result of transformations of the states of machine-building corporations
is a revision of their organizational and economic essence. The enterprises have
not only exogenous, one-sided connections, but also those that are designed to
metamorphose, transform the endogenous environment. The improvement and
development of corporate relationships with internal, intra-firm environments,
usually initiated by intra-firm participants in corporate relations, encourage the
transformation of systems of interaction with the external one. The enterprises
have the opportunity not only to respond to actions, metamorphoses and transfor-
mations of the environment, but also to predict and influence them. By the way,
the development of corporations, quantitative changes and transformations of the
internal environment lead to qualitative: improvement of management systems,
improvement of the environment, change of conditions, development of enter-
prises.

Machine-building corporations by the criterion of “forms of relations of or-
ganizational and legal forms with the environment” are a type of enterprises that
are transitional, because, incidentally, unlike syndicates, which are exogenous,
and holdings that are endogenous, do not have direct relation to exogenous and
endogenous.

Given the results, the effective in terms of complexity of the foundation and
organizational and legal forms, effectiveness, functionality in mechanical engi-
neering, and those that, in the author’s opinion, should include the following: first
place is occupied by joint stock companies, second by corporations, third — hold-
ings.

The principles of synergetic contain conceptual provisions and methods of
dialectics, principles of theories of self-organization and systems, cybernetic and
processional-structured approaches. They also cover the provisions and methods
of situational theory, cybernetics, and situational approach. The main advantage
of the direction of economic synergetic is that it describes on a scientific basis not
only inverse quantitative but also qualitative processes.

The advantages of the direction include the fact that economic synergetic can
explain:

— the emergence of the phenomenon of corporation in the economy, the rea-
sons for their creation;

— the stages and processes of scientific and technical, industrial, organiza-
tional and economic and socio-economic evolution of corporations;

— the appearance of phenomena and the processes of corporate governance,
corporate management in the economy, the reasons for their occurrence;

— the general trends and main problems in the progress of corporations, the
reasons for changes in organizational and legal forms, the spread of corporate pro-
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cesses, features of a business processes of enterprises, the development of joint-
stock companies and integrated corporate structures;

— the base problems, directions and prospects of education for corporations,
integrated corporate structures, corporate and non-corporate economy, joint-stock
and corporate sectors of national economies of managers, economists and manag-
ers of higher qualification, etc.

The direction makes it possible to study and explain the listed phenomena,
processes both in general and at the example of industry, such as machine-build-
ing subsectors, and the other.

Signs of the imperative of development from the standpoint of synergetic, in
particular machine-building corporations, shown below in Table 1, are proposed
and quite successfully, in the opinion of the author.

Table 1. The characteristics of the imperative of development of machine-building corporations
from the standpoint of synergetic

Imperatives Theory of synergetic
Reasons Nonlinearity, uncertainty, non-equilibrium, inversion, nonlinear environmentalism
Forms Stationary and non-stationary regimes, phase, structural, qualitative transitions, cri-

ses, catastrophes, bifurcation, fluctuations

Properties Self-organization in the form of nonlinear environmentalism, deterministic chaos,
equal probability of deterministic and stochastic states during bifurcation

Factors Hierarchy, positive (developing) feedback, cooperation, autocorrelation
Methods Modeling based on theories of catastrophes, bifurcations, phase transitions and
methods of fuzzy logic, artificial neural networks, chaos, fractals, etc.
Results

Intermediate | Taking into account the reasons, the use of forms and properties, taking into ac-
count factors, the application of these methods*

Final Many possible states, different trajectories of development

Consequences

Intermediate | Taking into account the causes, the use of forms and properties, taking into account
the factors, the application of these methods allows you to predict many possible
states and different trajectories of development, equilibrium, and invariance*
Final Obtaining many possible states and different trajectories of development™

* Suggested by the author.
Source: based on Fadeyeva 2012: 185-186.

Using the conceptual provisions of the theory of synergetic, I. Fadeyeva
[2012: 213] proposed a method for estimating the presence of the phenomenon of
synergism using the coefficient of synergistic action (1):

_P-x
o—¢

o

(1
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where:
o — the coefficient of synergistic action;
f — a general economic assessment of the synergy effect, monetary units
(m.u.);
x — the cost estimation of expenses for achievement of effect of synergy, m.u.;
0, ¢ — the values of indicators that correspond to the established mode of opera-
tion of the object of study.

According to Fadeyeva [2012: 214-215], if & = 0 (2), then synergism is absent
in the system and if a positive effect is observed, then o > 0 (3). Naturally, if & <0
(4), then anty synergism is observed.

The effect of synergism can be determined on other grounds, based on the law
of the synergism. The author finds confirmation of fidelity of scientific thought by
M. Bondarchuk [2013: 35-36]. For the production and economic structure, “which
is a machine-building corporation,” there is a set of elements in which its potential
is greater or less than the potential of individual elements. The law of synergy
reflects the presence of a systemic effect, when a system from a simple sum of
elements is transformed into a system that has a new quality.

More over Bondarchuk [2013: 24-25] believes and claims that the synergy can
provide the machine-building corporation with a positive net acquisition cost as (5):

p=p—[y-nl-1-x (5)

where:
¢ — the positive net acquisition cost of corporation, m.u.;
@ — the combined value of corporations, m.u.;
y — the valuation by corporation of its own value, m.u.;
n — the market value of shares of corporation, m.u.;
1 — the premium paid by corporations (one to another), m.u.;
x — the cost of acquisitions of corporations, m.u.
In this case, she argues that if expression (5) is converted into

p=lo-@+n)]-G-xr (6)

then the value in square brackets reflects the synergistic effect [Bondarchuk
2013: 32].

There are the other methods of calculating the effect of synergy, in particu-
lar from the development of corporations, including in industry and engineering.
They mostly concern the definition of methodological essence of synergism ef-
fect. These methods of calculating the synergistic effect have a number of dis-
advantages. The main shortcomings of the methods of calculating the effect of
synergism from the development of machine-building corporations, the author
proposes to include the following:
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— the definition of “established mode of operation of the object of study” is de-
batable. It is unclear what is meant — the capacity of machine-building corporations,
the actual volume of manufactured products and so on. It is impossible to establish
the numerical value of the synergistic coefficient without the specified indicator;

— it can be applied retrospectively when enterprises have been integrated into
machine-building corporations and the actual values of the obtained financial re-
sults are known (at least the market value of the joint-stock companies). However,
it is mostly impossible to use them to predict the numerical value of the synergis-
tic effect;

— does not explain the essence, does not provide a method of determining the
indicator “overall economic assessment of the synergistic effect”, which, by the
opinion of the author, is more important than the synergistic effect, as it should
determine the value of the assessed effect;

— it is unclear how in practice to determine the combined value of two and/or
more enterprises that create machine-building corporations. The market value of
enterprises will depend on the actual, and if the forecast value is determined, the
expected profitability of the formed machine-building corporations. Profitability,
in turn, will depend on the importance of the synergistic effect caused by the de-
velopment of machine-building corporations;

— reveal to a greater extent the essence of the synergistic effect;

— the synergistic effect is considered from the standpoint of enterprises as
systems, without separating their components — operating, financial and invest-
ment systems, which, in our opinion, in the development of machine-building cor-
porations will change differently. To quantify the effect, it is desirable to consider
separately the types of activities and then determine its generalized value.

3. The purpose of the article

The purpose of the article is to propose an author’s method for determining
the effect of synergy from the development of corporations at the example of
machine-building. The main tasks due to the purpose of the work are analysis,
logical generalization and taking into account the existing experience of determin-
ing the synergistic effect, guidance and testing of the author’s proposed method
of calculating the synergistic effect from the development of machine-building
corporations.

4. Research methodology

The object of research is the process of determining the effect of synergism
from the development of industrial corporations, the subject — the theory of syn-
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ergetic and methods of calculating the synergistic effect for joint-stock compa-
nies in machine-building. The methods of analysis (documents and situations),
hypothetical, economic and mathematical modeling, concretization, synthesis,
systematization, generalization, principles of synergistic approach are applied in
the work.

5. Presentation of the main results
of the research

The author’s method of determining the effect of synergy from the develop-
ment of machine-building corporations is based on the principles, that is below in
Table 2, namely the consolidated positive and negative sides, which, in our opin-
ion, are inherent in the process of joint-stock company development.

Table 2. The main properties of the development process
of machine-building corporations

Properties

positive negative

Concentration of capital of enterprises strength- | Leads to the monopolization the market by
ens the effect of scale, promotes the education |joint-stock companies

of scientific intelligentsia, economists, manag-
ers and managers of the highest qualification,
the accumulation of intellectual capital, the de-
velopment of innovation and joint-stock com-
panies

Improves the competitive conditions for the de- | Creates conditions for the establishment of joint-
velopment of joint-stock companies in relation | stock companies monopoly prices for products
to international competitors

Source: own elaboration.

In order to confirm or definitively refute the relevance of the development of
machine-building corporations on a scientific basis, it is necessary to assess the
benefits that will arise and the possibility of reducing the negative properties of
the process.

An accomplished and indisputable fact is that in the process of development
of machine-building corporations there will be an effect of scale. There is no
doubt that the concentration of capital of enterprises will contribute to the training
of scientific intelligentsia, economists, managers for engineering corporations and
senior management, the accumulation of intellectual capital, its commercializa-
tion, the progress of innovation and the joint-stock companies, their evolution on
an innovative basis play an important role. This fact, in the author’s opinion, is
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more important than obtaining the effect of scale from the development of ma-
chine-building corporations.

A common factor that negatively affects the development of innovation by
industrial corporations and joint-stock companies is the lack of funding. This is
relevant for most of the Polish and Ukrainian machine-building corporations. In
different periods and in different countries the problem of deficit of financing of
innovative activity of the enterprises was solved differently. For example, they
created special funds to finance innovation activities by recalculating part of the
profits of enterprises, allocated funds from budgets or other sources in the form of
grants for it. A popular method for machine-building corporations is to attract and
use their own funds.

The advantage of industrial corporations using their own funds over those
involved in the development of innovation and joint-stock companies is that the
concentration of capital allows companies to plan and implement the most optimal
options for educating scientific intelligentsia, economists, managers and senior
management, accumulation of intellectual capital, development and machine-
building corporations.

Thus, if a certain industry is represented by a certain number of enterprises,
each of which has relatively identical annual indicators of efficiency of produc-
tion and economic activity, then to implement innovative projects that are most
attractive to the industry, business owners must allocate for these purposes, and
its management — rationally use the appropriate amount of money (denote the cost
of the project. Then, if each of the companies will develop projects independently,
independently of each other for non-external funds, it is likely that each company
will spend more than a calendar year on their implementation. This is a negative
point, because over a long period of time, innovations developed by enterprises
may lose relevance not only for them but also for the market. Competition will
unfold and be conducted only between these enterprises. This will lead to the loss
of the effect of replication of innovations by enterprises.

If companies simultaneously produce and make a joint management decision
to establish industrial corporations based on them with the appropriate consolidat-
ed indicators of efficiency of production and economic activities, then under such
conditions, it is likely that joint-stock companies will finance innovative projects
during the calendar year from their own funds. The cost of the projects will be
less than the amount of profits that industrial corporations will receive from their
implementation.

Thus, first of all, the development of machine-building corporations contrib-
utes to the concentration of capital. This makes it possible to accelerate the im-
plementation of various and the joint innovative projects. Secondly, competition
between enterprises that are part of machine-building corporations is disappear-
ing. The focus is on the development and competition between machine-building
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corporations, representatives of the corporate sector of the national economy of
Poland and Ukraine and international competitors. Thirdly, there are conditions
for enterprises to replicate innovative projects. The latter reduces their cost, which
creates the conditions for obtaining a synergistic effect from the development of
machine-building corporations.

To explain the nature and reasons for the formation of the effect of synergy
from the development of machine-building corporations, it is advisable to deter-
mine the effectiveness of fixed assets of enterprises that are part of the joint-stock
companies, and directly the effectiveness of fixed assets of corporations them-
selves. To do this, apply the efficiency ratio of fixed assets, which is calculated
as (7):

p=- ()

where:

A — the coefficient of efficiency of fixed assets of the corporation;

1 — the profit received by the corporation, m.u.;

v — the initial cost of fixed assets of the corporation, m.u.

It is obvious that in the first case it is appropriate for machine-building corpo-
rations to implement innovative projects when the efficiency of their production
and economic activities will increase. Hypothetically, the efficiency ratio of enter-
prises that are part of machine-building corporations, after the implementation of
projects will be a specific and positive value for enterprises. So, then we need to
calculate the sum of the synergy effect from the development of machine-building
corporations, the cause of which is their creation.

In order to continue the calculation of the synergy effect from the develop-
ment of machine-building corporations, it is necessary to determine additional
indicators related to innovative projects — this is the time of their development by
enterprises and additional profits that will be received by joint-stock companies
from their implementation.

The term of development of innovative projects by machine-building corpora-
tions can be determined by the next formula:

@ 8)
where:
o — the period of development of the project by corporation, years;
7 — the cost of the project of the corporation, m.u.;
@ — the cash flow that the owners of the corporation need to allocate, and the
management of enterprise to use rationally for the project (in our case, x), m.u.
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It should be noted that from a theoretical point of view in this case, the period
of development of innovative projects by enterprises that are part of machine-
building corporations will be less than a calendar year. We also take into account
that the author’s method of calculating the magnitude of the synergistic effect
from the creation (development) of machine-building corporations involves tak-
ing into account only the exact values of the obtained indicators. It means that the
received period of time of realization of innovative projects cannot be rounded up
to the whole value of the month.

The additional profit that will be received at one of the enterprises, which is
part of the machine-building corporations after the implementation of innovative
projects can be determined by the expression (9):

O=@v+m)x@-)=@+m)xp €))

where:
6 — the additional corporation profit that will receive after the project imple-
mentation, m.u.;

§ — the efficiency ratio of the corporation that is part of the machine-building

corporation after the project implementation;

p — the increase in the efficiency of the fixed assets of the corporation.

Thus, after mastering innovative projects, enterprises that are part of machine-
building corporations begin to receive additional profits, the total amount of which
will correspond to the value of the synergy effect from the development of joint-
stock companies.

The author proposes the following formula for calculating the effect of syn-
ergy from the development of machine-building corporations (10):

5 1)
=D

6=0x%o0 (10)
where:

6 — the effect of synergy from the development of the machine-building cor-

poration, m.u.;

¢ — the number of enterprise that are the part of the corporation and which

have implemented innovative projects.

From formula (10) it is seen that the indicators that most influence the value
of the synergistic effect from the development of machine-building corporations
are the value of additional profits and the number of enterprises that are part of the
joint-stock companies. In turn, the value of the indicator of additional profits of
enterprises depends on the cost of innovative projects and their efficiency.
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Table 3. The indicators of efficiency of machine-building corporation

Indicators Sum
The initial cost of fixed assets of the enterprise, m.u. 3200
The volume of products sold by the enterprise, m.u. 8400
The profit received by the enterprise, m.u. 480

Source: own elaboration.

In order to explain the mechanism of formation of the synergism effect from
the development of machine-building corporations, to test the author developed
and proposed in the method of its definition in practice, consider the following ex-
ample. We suppose that the engineering industry of Poland and Ukraine is repre-
sented by five enterprises that are the same or different in organizational and legal
forms, but each of which has relatively identical annual indicators of efficiency of
production and economic activities, listed below in Table 3.

To implement an innovative project, which is the most attractive for the engi-
neering industry, its owners need to allocate the company, and its management —
to rationally use near 1500 m.u. Then, if each of the companies will independently
develop projects for their own money, then, in this case, each of them will spend
more than 3 years on their implementation, which is a negative point, which is
described above by the author.

Now suppose that five companies simultaneously developed and adopted
a joint management decision to create on their basis a machine-building corpora-
tion with consolidated annual indicators of efficiency of production and economic
activity, which are given below in Table 4.

Table 4. The indicators of efficiency of machine-building corporation

Indicators Sum
The initial cost of fixed assets of the enterprise, m.u. 16000
The volume of products sold by the enterprise, m.u. 42000
The profit received by the enterprise, m.u. 2400

Source: own elaboration.

Therefore, as we can see from the Table. 4, under such conditions, machine-
building corporations can finance with their own funds the implementation of in-
novative projects during the calendar year, as their value is less than the amount of
profits that joint-stock companies will receive from the implementation of projects.

To explain the essence and reasons for the formation of a synergistic effect
from the development of machine-building corporations, we use the previous ex-
ample. First of all, we determine the efficiency of the use of fixed assets of enter-
prises and machine-building corporations. And since it is advisable to implement
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an innovative project when the efficiency of its production and economic activi-
ties will increase, in this case, the author assumes that the efficiency ratio of the
enterprise, which is part of the machine-building corporation, after the project will
be 0.2. In the future it is necessary to calculate the amount of the synergy effect
from the development of the machine-building corporation.

We will continue the explanation of the mechanism of formation and calcula-
tion of the synergy effect from the development of machine-building corporations
by determining the values of indicators of the term of development of innovative
projects and additional profit that will be received by joint-stock companies from
their implementation in enterprises based on continuing use and consideration of
the previous example. If we substitute the numerical values of specific indicators
in formula (8), we obtain that the duration of the development of an innovative
project at one enterprise, which is part of the machine-building corporation, will
be 0.625 years or 7.5 months.

Substituting in expression (9) the numerical values of specific indicators, we
obtain that the additional profit of the enterprise will be 19.58 m.u. per month or
235 m.u. in a year.

If we substitute the values of specific indicators in formula (6), we obtain the
total amount of synergistic effect from the development of the machine-building
corporation on the basis of the introduction of joint ventures by joint ventures,
which will be 14687.50 m.u.

At the same time, the problems of this method arise when calculating the
value of additional synergistic profit, which is not always possible to calculate.

Accordingly, we propose to use another method of calculating the synergy
effect. It is based on the calculation of additional profitability of funds invested in
the investment project, obtained from the joint activities of members of the corpo-
ration. This method proposed to determine the synergistic effect of the activities
of corporations (for example, the holdings in machine-building) by analyzing the
results of the implementation of innovative projects in corporate associations. It
is proposed to calculate the additional return on funds invested in the investment
project by the following expression:

T=0—W (11)

where:

7 — the additional profitability of funds, that was invested in the investment
project (its the participant of corporations, which arises as a result of joint
implementation of the project);

v — profitability of the participant of corporations, which arises after the joint
implementation of the investment project;

w — profitability of the participant of corporations, which arises before joint
realization of the innovative project.
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Accordingly, the average additional return on investment in the investment
project, all participants in the corporations, which arises from the joint imple-
mentation of the investment project by the participants of the holding, will be
calculated as (12):

RIS
—_

&= (12)

KA

where:
¢ — the average additional profitability, invested funds in the investment pro-
ject, all of participants in corporations, which arises as a result of joint
implementation of the investment project;
w — the number of the enterprise, which is part of the holding in machine-
+ building, and which implemented an innovative project;
¢, — the total number of enterprises included in the holding in machine-build-
ing.
The profit of the holding in machine-building, which implements by the in-
vestment project, taking into account the calculated values synergy effect, it is
proposed to calculate by the next expression:

B X
,z X —2 X(§+1) (13)

1 5,2
1+—2
100
where:

a, — the profit of the holding, taking into account the effect of synergy, which
implements the investment project, m.u.;

[’ — the total duration of the innovation project, years;

B, — the number of the period of time in which the profit was received,

X, — the profit of individual participants of the holding, received during joint

activities, m.u.;

0, — the inflation rate, per cent.

The expression (13) is calculated as the sum of profits, that received from the
joint activities of members of the corporation discounted by the inflation rate in
a particular period of time. In addition, the formula (13) reflects the increase in
machine-building holding profits due to the synergistic effect.
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From the expression (13) it is seen that the main indicators that affect the
value of the total profit of the holding are the profit of individual enterprises of the
holding, the number of enterprises forming the association, inflation rate, duration
of innovation project and additional profitability resulting from synergy.

The calculation of this method of additional profitability of funds invested in
the investment project is presented below. The additional profitability of funds in-
vested in the investment project of each of machine-building holding participants
included in the project were: 4.0%, 6.0% and 3.0%. Accordingly, the average ad-
ditional return on funds invested in the investment project was 4.33%. Accord-
ingly substituting these data in the formula (13) and using the information from
the previous example, we obtain the following value of holding’s profit, taking
into account the effect of synergy that equal to 15548.53 m.u.

6. Conclusion

Thus, it is determined that the machine-building corporation is a joint-stock
company based on the pooling of capital of legal entities and (or) individuals, ac-
quires the status of a legal entity, has limited liability of owners, the possibility of
free transfer of property rights within legal limits, forms a collegial management
system. the decision taking into account a share of owners in the capital and in
connection with specificity of functioning creates opportunities for achievement
of synergetic effect from cooperation of participants of corporate relations. Each
of their types has a certain ideology of their foundation and development.

From the standpoint of a systems approach, machine-building corporations are
essentially complex systems. Analysis of literature sources has shown that their
research can be conducted on the basis of evolutionary, cybernetic and synergistic
approaches. In essence and methodological means, the evolutionary approach is
proposed to be considered a subtype of cybernetic. One of the important features
of corporations — enterprises are characterized by a synergistic effect. At the same
time, its quantitative definition is practically not given in the economic literature.

The article develops the theoretical foundations of corporate development,
which are based on the formation of opportunities to achieve additional synergies.
The paper also substantiates the possibility of obtaining an additional effect from
the merger of several subjects of corporate relations.

Among other things, the method of determining one of the types of synergism
effect that arises in the process of development of machine-building corporations
is developed in the work. The proposed method is based on taking into account
the possibilities of concentration of capital of enterprises on the basis of which
corporations are formed. It is scientifically proved and substantiated on the basis
of conducted researches that application of the developed method allows to es-
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tablish the basic factors influencing size of synergistic effect from development
machine-building corporations, possibility to accelerate innovative development
of the enterprises and joint-stock company as a whole.

The proposed method on a scientific basis partially reveals one of the mani-
festations of the synergistic effect of the development of machine-building cor-
porations, as the developed and presented indicator is complex and complex in
nature. To more fully explain its essence, it is necessary to study the operational,
investment, innovation and financial activities of enterprises.

The method of determining the effect of synergy from the development of
machine-building corporations will be useful for both existing and new enterpris-
es with a satisfactory general condition, which implement or develop investment
and innovation activities, focused on its evolution by attracting and using their
own funds.

Also in the article proposes a methodical approach to determining the eco-
nomic effect of synergy for a corporations, which is based on the analysis of ad-
ditional profits from the implementation of an innovative project by the author.
The calculation of additional profit is carried out by taking into account the initial
cost of fixed assets and the cost of the innovation project as a whole and allows to
increase the level of innovation of the machine-building corporations.
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Optymalizacja kapitalu obrotowego korporacji przemyslowych
wedlug kryteriow oceny ekonomicznej
synergicznych efektow rozwoju: modele, metody, narzedzia

Streszczenie. W artykule przedstawiono autorskie teoretyczne i metodologiczne zasady roz-
woju korporacji przemystowych na przykladzie sektora budowy maszyn. Skoncentrowano si¢ na
zastosowaniu synergii jako najbardziej obiecujqcej pod wzgledem specyficznego rozwoju korporacji
i zintegrowanych struktur korporacyjnych. Zaproponowano i przedstawiono metode szacowania
ekonomicznego efektu synergii dla korporacji produkujgcych maszyny, opartg na analizie dodatko-
wego dochodu z projektu innowacyjnego z uwzglednieniem poczqtkowego kosztu srodkow trwatych
i kosztu projektu innowacyjnego jako catosci. Dalsze wykorzystanie tej metody w praktyce umozliwi
przyspieszenie innowacyjnego rozwoju korporacji budujgcych maszyny.

Stowa kluczowe: korporacja, rozwdj gospodarczy, przemyst, modele, optymalizacja, synergia,
kapitatl obrotowy



