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Abstract

To provide for an enterprise’s own survival in the long-term, it is necessary for its goods (services) to be
interesting to buyers to make them to give money for those, and also they should be more interesting to the
buyers than the same or similar consumer quality products (services) manufactured by other companies.

Thus, managerial decisions with regard to production and sales of products should be based on full knowledge of
market factors and taken with account of the impact that these decisions may have on the market. The results of
this analysis have a direct impact on the adoption of an optimal decision associated with the following: formation
of assortment programs; renewal of products; change in the specificity of the enterprise; change in the profile of
production; ensuring timely sale of products; obtaining necessary investments for the development of production
on beneficial terms, etc.
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1. Introduction

Management of competitiveness is the strategic objective of any enterprise, the main one at marketing research
of competitiveness, development and implementation of a comprehensive concept of competitiveness
management.

An organizational and economic mechanism of support of competitiveness management is required, which
would be based on target-oriented complex components reflecting the interdependence of organizational,
economic, technical, and technological activities, the implementation of which contributes to the efficient
implementation of managerial decisions in this field.

A reforming or improvement management system of an enterprise is possible due to changes in its characteristics
or due to qualitative and quantitative modification of the control system.

The definition of all possible environmental factors caused by the unstable economic situation is succeeded by
their selection to identify the most significant one. Thus, the use of any effective methods is possible - analytical,
statistical, and economic-mathematical ones (Nikitina, 2013).

In developing the model of reforming the enterprise’s management system in these conditions, the mechanism of
considering the chosen factors on the enterprise and the management system during its reforming is needed. At
the same time, the reforming process consists of changes in the components of the management system and its
characteristics.

2. Method

The system analysis allows evaluating the whole set of factors determining the integral capacity of an enterprise
and its competitiveness. But for the effective management of competitiveness of an enterprise, it is necessary to
focus on a number of principles.

Orientation of the country's economy to market relations and rapid development of foreign economic relations
determine the necessity of radical changes in the views on the management of production and create
prerequisites for the development and implementation of methods of competitiveness management as the most
powerful tool for elimination of controversies between customers' needs and capabilities of enterprises.
Competitiveness wins a special status now, when foreign products that usually have much better quality than the
domestic ones appear in the domestic market.
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Improvement of the situation in the market assumes radical improvement of the effectiveness of the economy
through implementation of new production and management technologies focused on constant renewal of
products and significant improvement of their quality. Today, therefore, considerable research efforts are directed
to study the essence of competitiveness, the factors that affect its level, the methods of influence on it, as well as
the tools of competitiveness management.

Competitiveness is systemic if its determinants can be understood only in case of interrelated exchange between
the elements formed at different levels of the social system. Therefore, it is not sufficient to consider only the
micro-level (enterprises, consumers, and market transactions) and the macro-level (trade and exchange rate, the
state budget, and the foreign trade policy), which, of course, does not mean that these levels are less important. It
is necessary to study the meta-level issues in order to understand why the state creates general conditions that are
more or less favorable for the sustainable economic development, what role is played by different actors in the
society at that, how the interaction of the state and non-state institutions takes place, and what goals of economic
development are pursued in the course of this interaction, and the meso-level issues in order to analyze the
measures that have a decisive influence on the performance of individual sectors and territories. The resulting
model of the "systemic competitiveness" of the national economy includes four levels of analysis.

In order to form the system of evaluation of the enterprise competitiveness as the main activity lines of an
enterprise and its main competitors, a clearly defined limited number of indicators can be selected. The list of the
parameters used and the degree of their specification were defined by the following methodological assumptions.

Firstly, the number of evaluated characteristics should be rather limited in order to ensure the effectiveness of the
adopted managerial decisions.

Secondly, because of the complexity and diversity of the problem and the lack of generally accepted approaches
to the assessment of competitiveness, which requires extensive independent research, the proposed model uses
the results obtained previously by domestic and foreign authors. The indicators were grouped based on the
analysis of a wide range of problems of technical, economic, and social nature, which results in identifying the
variables that provide for the competitiveness. The starting point of this analysis is to determine the list of
technical and economic factors of competitiveness. A factor of competitiveness is the immediate cause, the
presence of which is necessary and sufficient to change one or more criteria of competitiveness. The factors that
are identified are the production, sales, service, and market factors, which reflect the influence of the internal and
external environment on the enterprise.

During the reforming of the control system, an industrial enterprise in the conditions of the instability of the
economic situation has to encounter with the following problems:

1) The impact of environmental factors, caused by economic instability, which are shown differently and can be
differently estimated, must be considered.

2) The mechanism must be developed, with the help of which it would be possible to decide on the order of the
reforming management system elements in the short-term, i.e. with the help of which it would be possible to
develop the reforming tactics for the control system by an industrial enterprise.

For the solution of these problems, it is possible to use mathematical models and methods, and decision-making
methods as the most promising ones (Belousov, 2008).

Decision-making in the real task management is a polysyllabic problem burdened by a variety of alternatives and
existence of restrictions in opportunities of a person who has begun to make his decision.

Moreover, at analyzing the tasks, facing the control systems of industrial enterprises, it is possible to assert with
confidence that all of them are of multicriteria nature. Even a simple statement about the achievement of the
maximum economic benefit at minimum expenses already includes two criteria: the maximum profit and the
minimum investment. In practice, it is necessary to link numerous operational tasks at the same time:

- Maximum profit;

- Maximum utilization of equipment;

- Maximum utilization of useful working time workers;
- Maximum demands;

- Maximum market share;

- Maximum profitability;

- Minimum cost;
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- Minimum stock of finished products;

- Minimum contingencies;

- Minimum order backlog;

- Minimum environmental pollution (Polzunova & Kraev, 2006).

It is obvious that for the successful operation of an enterprise as a whole and the enterprise management system,
in particular, it is necessary to adhere to such a methodology of reforming the system of enterprise management,
which would promptly consider the negative manifestations of economic instability of the environment.

We believe that the main criterion for the process of reforming the enterprise management system under these
conditions is to achieve the highest possible effectiveness of management.

V. I. Mukhin believes that the effectiveness of management (of control actions) is the degree of compliance of
the (actual or expected) result to the required (desired) one or, in other words, the degree of the goal achievement.
The degree of adaptation to the goal achievement was also concerned by V. S. Anfilatov.

The team of authors headed by Yu. V. Vasilyev expresses the view that "the effectiveness of management is a
comparative characteristic of the operation effectiveness of a particular control system, which is reflected in
various indicators of both the control object and the management activities (the subject of management), and
these indicators can be both quantitative and qualitative".

Thus, effectiveness is a measure of implementation of functions of the system as a whole; the result of the
system operation is the fact of implementation of these functions. The effectiveness of an enterprise operation is
determined by how fully the market opportunities of the enterprise are identified and used with the maximum
utilization of the potential in the work.

In the course of studying the issue of evaluation of the effectiveness of management systems, we identified the
following main approaches to evaluating the effectiveness of the organizational management system:

1) The effectiveness of the management system is evaluated by the indicators characterizing the effectiveness of
the enterprise performance. The full range of indicators that describe the financial and economic activities is
analyzed.

2) Effectiveness of a management system is evaluated by a comprehensive indicator that combines
characteristics of both the cost effectiveness of the management system and the production effectiveness. At that,
the cost effectiveness of the management system (Es) is defined as the ratio of management costs to the value of
fixed assets and working capital. The indicator of production effectiveness (Ep) is calculated as the ratio of labor
productivity to the workforce. The general criterion of the management system effectiveness is the ratio Es/Ep.

3) The effectiveness of the management system is evaluated through an expert method, preferably using
qualitative criteria, a set of which is rather versatile (expenses for the management apparatus, the general and
specific objectives and functions of management, the organizational structure of management, the characteristics
of the management process, the methods of management and development of managerial decisions, etc.).

4) Effectiveness of the management system is a function of the target (R/T) and the resource (R/C) effectiveness:
E=f(R/T;R/C) 1

where R is the result of the enterprise operation;

T are the targets;

C are the costs of the enterprise.

5) The effectiveness of the control system is evaluated using three interrelated groups of indicators:

- Resource effectiveness;

- Qualitative parameters characterizing the organization of the management process;

- Parameters characterizing the rationality of the organizational structure and its technical and organizational
level.

6) The effectiveness of the control system is evaluated based on the resource-potential approach, according to
which the level of use of the system’s potential is taken into account.

The classical method of determining cost-effectiveness is based on the ratio of economic results to the cost of
labor. As it is often difficult to provide direct assessment of the results in management, they apply indirect
assessment that allows finding the share of the contribution of each employee in the final performance of the
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managerial staff:

E=P, /S 2)
where £ is the management effectiveness;
P, - performance of management;
S - specific management costs.

In addition, there is a modification of this method for the analysis of the effectiveness of the collective
managerial labor (E.):

E,=V/C,+F,, +EF,) (3)
where V is the volume of production, rubles;
C, are the labor costs of employees, rubles;
F,., are the operation costs for the revolving funds, rubles;
Fy, is the cost of industrial fixed assets, rubles.
E is the effectiveness coefficient with regard to the use of production assets.

7) From the perspective of the system analysis, all systems (including the enterprise management system) can be
characterized based on the parameters of the material properties of the systems:

- The general system properties: integrity, stability, observability, controllability, determinacy, openness,
dynamism, etc.;

- The structural properties: structure, coherence, organization, complexity, scale, spatial scale, centralization,
volume, etc.

- The functional (behavioral) properties: efficiency, resource use, promptness, activity, power, mobility,
productivity, execution speed, readiness, performance capability, accuracy, cost effectiveness, etc.

However, achieving the required level of effectiveness of the management system of an industrial enterprise in
the current circumstances often becomes quite a complex problem.

As we have noted above, all of the construction materials industry enterprises in Russia, as a whole, and in the
Belgorod Region, in particular, face certain difficulties. These negative phenomena were caused by external
factors existing in the country. Because of the global crisis, stable economic relations between the whole sectors
of the economy interconnected with various commodity-money relations were undermined.

The stability of the economy was broken; the economic crisis led to the so-called unstable economic situation. In
addition, on the example of the construction materials industry enterprises, we can see the specific
manifestations of market fluctuations, which can be treated as the stability disorder (the seasonal nature of
demand, the emergence of substitute products).

To develop a methodology of the problem solution, we propose to resort to the system analysis.

System analysis is the most constructive line of system studies. At the same time, until now, the term "system
analysis" is construed very broadly. It is known as a problem-solving methodology. In addition, system analysis
is considered as the methodology for creating systems or improving a specific area of activity. Thus, the system
analysis is a set of specific research methods and practical devices of solving various problems in all spheres of
human activity based on the systematic approach and presentation of the object of study as a system. The system
analysis is characterized by an orderly, logically substantiated approach to the study of problems and the use of
existing methods for solving them, which could be developed in other sciences.

There are several approaches to solving problems using the system analysis. For their classification, we will
expand the list compiled by V. N. Volkova and A. A. Denisov.

Thus, summarizing the stages of techniques of the system analysis, we can arrange them as follows:
1) Study of the problem's relevance.

2) Definition of goals that arise at solving the problem.

3) Decomposition of tasks assigned to solve the problem.

4) Synthesis of the key aspects of the problem solution.

5) Building the problem solution model.
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6) Implementation of the problem solution model.
7) Verification.

For this study, the solution of the following problem is relevant: reforming (or improving) the enterprise
management system in the circumstances of economic instability in the optimal way. In view of the main
provisions of the system analysis, the following mechanism to solve this problem is proposed:

1) Study of the relevance and assignment of goals of reforming the management system in the circumstances of
the economic instability.

2) Decomposition of tasks arising at reforming the management system.
3) Synthesis of the key aspects of the problem solution.
4) Development and verification of the found model of the enterprise reforming.

When the goals for reforming of the management system are being set, the most relevant task is to improve its
effectiveness.

3. Results

Let us consider application of the decision-making methods possible in these conditions. It should be noted that
the tasks of decision-making are a rather numerous class of tasks encountered in many subject areas. Thus, the
person who is responsible for the design and solution of this task must complete several stages of actions:

1) Prepare a set of admissible solutions.
2) Formulate goals of the decision-making.
3) Select the necessary decisions, which are optimal for achieving the decision-making goals.

In this case, we are inevitably confronted with the so-called multicriteria tasks, in which the relative importance
of private criteria of optimality is considered (Nogalski, 2005).

The multicriteria task decision-making model can be represented as follows:
(t,S, K, X, f,R,r) )]
where ¢ is the setting of the (type of) task;
S is the set of solutions;
K s the set of criteria;
X is the variety scales of criteria;
f is the mapping of the set of feasible solutions to the set of vector estimates;
R is the system of preferences of the decision-maker;
7 is the decision rule.

The statement of the problem is consistent with the objectives of the decision-maker. The decision maker is
understood as an individual (administrator, manager, engineer, designer) who seeks to formulate and solve the
problem (i.e. make the necessary decisions) in a particular domain based on his perceptions of the importance of
the parameters X = (X,,...,X, ) and characteristics y = (},,...,»,, ) of the described control system (Nikitina,
2013).

At the same time, we need to determine the concept of the mathematical model of a system, which means the
dependence of the characteristics of a system ( ) = (y1 ,...,ym) ) on its parameters (X = (X, seees X, )):

N =11(Xp e X,),
(5)

ym = ym (xl""’xn)'

Dependence can be described in various ways: analytical expressions, tables, algorithms, etc.

The set S represents a set of decisions, which satisfy each task to certain restrictions and are considered as
possible ways of the goal achievement. The elements of the set S can also be named by versions of decisions,
strategy, actions, alternatives, options, etc. (Russell & Taylor, 2005)

In this case, each decision should lead to a specific outcome, the consequences of which are evaluated by criteria

219



www.ccsenet.org/ass Asian Social Science Vol. 11, No. 8; 2015

Ky, Ky, ... K. In some tasks, the set of criteria can be set, but usually it is formed during the study of the
assigned task.

The indicators admitting the decision-maker important with regard to the goal are called criteria. They are
common for all admissible decisions and characterize the general value of decision, so that the decision-maker
seeks to receive the most preferable estimates on them. Thus, they cannot be presented in the form of
restrictions.

A scale should be built for each criterion, which scale represents a set of estimates with relation to the perfect
order that has to be constructed. The scales 0~1, 0~2,..., 0~m , forming the set X, can be numerical and

non-numerical; numerical scales can be discrete and continuous. The set X may contain scales of various types.

The Cartesian product ¥ = 0~1 X 0~2 X...X O~m forms a set of vector estimates. Each decision is estimated on

~ ~ ~

scales O, O,,..., O

i.e. to find the admissible decisions, S is put in compliance with the set of the

m?

admissible vector estimates 4 C Y by mapping f : S — 4.

In the decision theory, it is assumed that each decision-maker has a system of preferences, which should be for
rational action. The system preferences of a decision-maker are understood as a set of his structured
representations associated with the advantages and disadvantages of the compared solutions (Worthington,
2010).

Stages of solution of multicriteria tasks can be presented as the algorithm shown in Figure 1.

Specifically in our case, there is a task of tactical (operational) reforming of the elements of the control system of
an industrial enterprise in the circumstances of instability (Shchetinina & Polarus, 2012). The set of alternatives
will be represented by separate elements of a control system, the set of criteria - by the factors of environment
reflecting the influence of the economic instability. Graphically, the stages of our multiobjective task are
presented in Figure 1.

Currently, there are several approaches to solving multiobjective problems:

1) The abstract model of choice of the multiscale extreme mechanisms that allow for a rational choice with
respect to the vector criterion.

2) Application of the theory of utility for the multicriteria selection of a discrete set of alternatives in the
circumstances of risk and uncertainty.

3) The decision based on the set of axioms established in advance.
4) The converting multi-criteria choice task of scalar optimization with vector convolution of criteria.

5) Construction of an area of compromises and its corresponding set of Pareto-optimum decisions for some
classes of multicriteria optimization tasks.

4. Discussion

Analyzing the characteristics of the enterprise management, we should allocate a number of the so-called criteria
or properties, which the chosen method of the solution of set multicriteria task should have, in our opinion (6).
Firstly, it must conform to the course of human thought. Thus, mathematical bases laid in it should not replace
the human mind and experience in interpretation of the real world. Secondly, the method must take into account
the fact that, as a rule, there are many opinions, many styles of decision-making. In the process of developing a
uniform solution the conflicts are possible. Therefore, mechanisms of consent achievement are necessary (Snitko,
Alyabyeva, & Dotsenko, 2011). The method must take into account the fact that often (especially for scale tasks)
there are multiple solutions. As a result, unsystematic decision-making process brings uncertainty, affecting the
quality of decisions. Besides, it is not always possible to build a logical chain of reasoning, when it is possible to
choose only one of two options and compromises are not admissible, and to choose the best solution. Therefore,
the mechanism of quantitative ranking (prioritization) for possible solutions is needed to ensure clarity
(Problems and Trends of Economy, 2012).
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Analysis of the problem identification purposes [
v
Statement of the problem
h 2
Forming plurality of alternatives
v
Forming plurality of criteria
v
Development of rating scales
v
Evaluation of alternatives on the criteria scale
v
Choice of decision rules
v
Regulation of alternatives
v

Analysis of the results of regulation

Regulation is satisfactory

Analysis of the reasons of insufficiency of the
model and necessary

v

End

Figure 1. Stages of solution of multicriteria tasks

Also, the method should serve as a universal basis for systematic decision-making, allowing to make a cottage
industry out of the decision-making process. (Instead of the brainstorming organized spontaneously and without
a clear plan, we obtain a clear algorithm of organizations’ reflecting over decision-making in any field of activity)
(Gorbashko & Maksimtsev, 2014). The method must assume reasonable and comprehensible way of rating
possible decisions. Otherwise the process of decision-making may be uncertain, and potential opportunities can
be lost. The method must take into account both available quantitative information, and qualitative information
about the preferences of decision-makers (like - not like, better - worse, etc.), that is extremely important for the
economy, the policy, the management, and the social sphere. In this regard, the procedure of paired comparisons
can be useful.

5. Conclusion

One of the promising methods for solving multicriteria problems (satisfying circumstances to above) is, also
called, analytic hierarchy method. The analytic hierarchy method is a tool of the system approach to solution of
the complex problems of decision-making. This method was developed by R. Bellman, B. N. Brooke, V. N.
Burkov (Bertsekas, 2007). The method became very popular after publication of the works by T. Saati who
called this procedure the method of analytic hierarchy (MAH) (Bichoyeva, 2011). T. Saati’s publications opened
the great capacity of the MAH at solving various tasks of both theoretical and practical nature.
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Setting goals and objectives: ranking management
system elements for reforming under the influence
of the factors of the economic instability

v
Selecting the factors of the economic instability.
L7

Selecting the control system of an industrial
enterprise in order to reform the objects

v
Development of rating scales
v

Evaluation of the control system elements on the
scale of criteria
v
Selecting the solution rules
A 4
Ordering the management system elements of an
industrial enterprise

v

Ordering is satisfactory

v

Analysis of the reasons of the model insufficiency
and necessary corrective actions

Reforming the management system elements
in a suitable order of the model

Figure 2. Steps for solving the problem of formation tactics of reforming the management system of an industrial
enterprise

The peculiarity of the MAH is that it does not offer the person who is making a decision (decision-maker) a
“correct” decision, and allows him to find in an interactive mode such an option (alternative), which best
conforms to his understanding of the nature of the problem and requirements to its solution. Along with the math,
it is based on psychological aspects (Rudychev, Nikitina, & Levchenko, 2013). MAH allows clearly and
rationally structuring a thorny problem of making decision as a hierarchy, comparing and performing
quantitative assessment of alternative options of the decision (Roberts, 1965). The analytic hierarchy method
used worldwide for making decision in a variety of situations: from management at the State level to solve
industry specific problems and in business, industry, health and education (Chizova, 2002). The computer
support of MAH is ensured with software products developed by various companies. The analysis of the problem
of making decisions in MAH begins with building a hierarchical structure, which includes the purpose, the
criteria, the alternatives and considers other factors influencing the choice (Feldman & Audretsch, 1999). Each
element of the hierarchy can represent various aspects of the task to be solved; moreover, both material and
intangible factors, measured quantitative and qualitative characteristics, objective data and subjective expert
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judgment can be taken into account (Porter, 1998). In other words, the analysis situation of choosing a decision
with MAH reminds of the procedures and argumentation’s methods, which are used at the intuitive level. The
next step of the analysis is the definition of priorities, representing the relative importance or preference of
elements of constructed hierarchical structure, using the procedure of pair comparisons. The dimensionless
priorities allow comparing diverse factors reasonably, which is a distinctive feature of MAH (European
Commission, 2002). At the final stage of the analysis, the synthesis (linear convolution) of priorities in the
hierarchy takes place, in which priorities of alternative solutions are calculated concerning the main objectives.
The alternative with the highest priority value is considered the best one.
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