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Abstract

In conditions of national economy’s unstable development, the primary task of the 
enterprise internal management is to timely assess and predict the effects of external 
fluctuations on the state of the enterprise and to develop effective management deci-
sions. The article aims to develop the methodological approach, which, based on a set 
of models for recognizing an artificial crisis or localizing a natural crisis, allows the 
crisis management of an enterprise considering its resource capabilities and stage of 
the life cycle as the interaction of system-forming spheres of life, namely production, 
financial, and labor. The practical value of the approach consists in developing a system 
of econometric and cognitive modeling models that allows developing a set of mana-
gerial decisions that are adaptive to external and internal fluctuations for localizing 
a natural crisis or recognizing an artificial crisis. The methodological approach was 
implemented at Ukrainian industrial enterprises. As the results of the study, several 
different scenarios of solutions for crisis management of the enterprise were obtained.
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INTRODUCTION

The contemporary state of the Ukrainian economy combines the con-
tradictory processes of forming the transforming and competitive 
market structures, economic relations, and interests that lead to the 
emergence of crisis phenomena. In the conditions of world market 
non-stationary development and the national economic downturn, 
the majority of national economic entities were in crisis.

So, for 2010–2018, the largest number of unprofitable industrial enter-
prises was recorded in 2010 and amounted to 41% of the total number 
of enterprises in the country’s economy. The period 2011–2014 was 
also characterized by high percentage of unprofitable enterprises; on 
average, every third business entity was unprofitable. Since 2015, the 
country has developed a positive trend for the gradual reduction of 
unprofitable industrial enterprises. So, in 2018, their number amount-
ed to 24.8%, which is 39% less than in 2010. The share of unprofitable 
enterprises in January-June 2019 amounted to 24.9%. This trend is as-
sociated with an increase in production in some industrial sectors; in 
particular, improvements were noted in coke production (growth of 
9.8%). However, although there are successes in mechanical engineer-
ing (growth by 0.4%), they are insignificant.

In many cases, the activities of industrial enterprises remain unsat-
isfactory, because their management cannot adapt its management 
style to new business conditions, which does not allow timely using 
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the adequate methods in crisis management. As a result, there is a real need to develop and apply new 
approaches and tools to manage the enterprises under specific conditions, particularly in crisis. In cri-
sis management, a management strategy should play a decisive role, in which main attention should be 
paid to the problems, directions, and ways of getting out of the crisis, which is connected with the search 
and elimination of the reasons. To do this, a permanent analysis of the enterprise’s external and internal 
environment is necessary to identify the factors that affect these environments and, based on assessing 
the enterprise’s real and potential capabilities, to determine the causes of the crisis.

In this regard, the analysis of the main trends and factors of industrial enterprises development, includ-
ing machine-building ones, in the conditions of their functioning in an unstable external environment, 
becomes increasingly relevant. There is an urgent need for crisis management of machine-building en-
terprises based on forming the achievable scenarios of their further development that are adaptive to 
fluctuation changes. Overcoming the crisis will allow to continue the life activity of the enterprise, to 
ensure its revival at the same or higher level of organization and efficiency. Violation of cyclicality (non-
exit from a crisis) leads to the cessation of its activity as a business entity.

1. LITERATURE REVIEW

The study of approaches to crisis management 
of an industrial enterprise is today an urgent re-
search problem. In order to eliminate or avoid cri-
sis situations at the enterprise, domestic and for-
eign scientists suggest using various approaches 
based on the need to adapt the enterprises to the 
effects of the internal and external environment, 
the need to understand the priority impact of the 
external environment and the formation of enter-
prise’s crisis management system.

Currently, there are various approaches to inter-
preting and understanding the definition of crisis, 
as well as assessing its impact on the enterprise’s 
activity. So, according to Deloitte (2018), crises can 
have devastating consequences for enterprise’s fi-
nancial performance, employee morale, sales, and 
reputation. In order to maintain the current state 
of enterprises’ operation, it is necessary to prior-
itize the identification and prevention of crises, as 
well as to manage them, to show their full range 
of competencies in the conditions of extreme cri-
sis elimination, to involve management and board 
members in preparing the crisis plan and in crisis 
modelling. Scientists believe that it is necessary to 
start managing the crises before they occur. The 
authors argue that the ability to prevent a crisis 
can be strengthened by looking at the entire life 
cycle of a crisis, and not just about readiness and 
reaction. Crisis management should not start with 
a crisis. At this point, it may be too late to avoid 
most of the damage.

In the case of the greatest success, crisis manage-
ment is a continuous activity that begins with as-
sessing internal and external data that can signal 
potential changes or conflicts in the organization’s 
environment. It is imperative to overcome any bi-
as so that the board of directors and senior man-
agement carefully examine the risks – even those 
that they believe are unlikely to occur. In fact, if 
leaders believe there are certain types of crises that 
they will never face, this is probably a good place 
to start (Deloitte, 2018).

According to Bénaben (2016), the crisis was con-
sidered as a violation of the state of the system, 
which reveals the instability and discontinuity, 
and requires a special approach to eliminate the 
unwanted effects and obtain a new acceptable state 
of the system. Besides, he examines the concept of 

“crisis management” from a functional point of 
view. In order for crisis management to be effec-
tive, it is necessary to determine the goal, achieve 
the goal (given that it is not because the scheme 
of the response correctly describes that it will be 
done), and support the goal (considering also that 
the crisis could develop the response and it might 
not have the expected consequences) (Bénaben, 
2016). This approach to crisis management only 
determines its functional structure and identifies 
the information flows. This functional structure is 
an abstract and global view of crisis management: 
it represents the formal and actual computerized 
system designed to effectively support the crisis 
management and to provide decision-makers with 
the decision-making support system.
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As a representative of the Polish school of crisis 
management, Walecka (2016) emphasizes that a 
crisis in an enterprise is an extremely difficult sit-
uation, which enterprise managers need to deal 
with. The enterprise may take all kinds of reme-
dial actions. Ranging from conservative measures, 
through moderate to very radical ones, the author 
had proposed steps that may aim at counteracting 
the effects of the past or focused on looking to-
wards the future of the organization.

The type of actions that managers take depends on 
many factors discussed in the paper. These factors 
result from the organization’s external and inter-
nal environment, the nature of the crisis, as well as 
the manager’s personality. The paper proposes an 
original model of determinants of managers’ be-
havior in a crisis (Walecka, 2016).

Because of the crisis, Tuhan-Baranovskyi (1894), 
Belyaev and Korotkov (2011), Cherniavskyi (2000), 
Hryhorieva and Mishchenko (2000) divide crises 
into two types: artificial one occurs as a result of 
human activity or inactivity in socio-economic 
systems, and natural one – through human ac-
tivity or inactivity in the natural environment (or 
without its involvement through irreversible nat-
ural disasters and phenomena that are formed re-
gardless of human activity) (Gorokhova & Sereda, 
2012; Rayevnyeva, 2006; Belyaev & Korotkov, 2011; 
Chernyavskiy, 2000).

Some researchers believe that the effectiveness of 
enterprise’s crisis management depends on creat-
ing the effective systems for monitoring the en-
terprises’ activities. So, Zahurskyi and Pohorila 
(2018) note that the creation of a system of val-
ue-based indicators with subsequent monitoring 
of the enterprise’s value allows us to predict and 
minimize the negative consequences of the crisis. 
Value-based indicators, as tools for financial anal-
ysis, give an idea of the level of enterprise’s finan-
cial stability in crisis (Zahurskyi & Pohorila, 2018). 
The authors emphasize that the use of value-based 
indicators can be considered an innovative ap-
proach to the crisis management of enterprises. 
However, they, should not be considered only as 
tools for analyzing a crisis financial condition and 
enterprises’ activities. To get the maximum effect 
from their use, they should be implemented in an 
integrated crisis management system, that is, in 

the system of strategic and operational planning, 
motivation, analysis, and control.

Modern researchers pay much attention to the 
modification of crisis management tools for the 
enterprise. For example, Tena-Chollet, Tixier, 
Dandrieux, and Slangen (2017) proposed a design 
methodology based on seven stages for modeling a 
semi-virtual learning environment for crisis man-
agement, which includes environment specifica-
tion, user specification, kernel design (multi-agent 
system), scenario modeling, training modeling, 
evaluation of system participants, methods and 
models necessary for crisis management. They 
proposed a new approach to training in crisis 
management and proposed a set of specifications 
for designing a semi-virtual environment, which 
can then be easily applied to a real situation. They 
argue that based on modeling in crisis manage-
ment, it is first necessary to identify the models, 
scenarios, unexpected events, synchronized pro-
cesses, the role of leadership, procedures, deci-
sions, consequences, indicators, factors, and spe-
cific infrastructure.

Chebashkina and Nikonova (2017) considered 
that the specificity of management in the sphere of 
entrepreneurial activity in the conditions of crisis 
consists in the necessity of complex decision-mak-
ing at a high degree of risk and with limited fund-
ing. In order to timely prevent and overcome the 
crises, it is necessary to use complex methods of 
economic analysis and forecasting, to develop 
special crisis plans and programs, to distinguish 
between internal and external factors, and to de-
termine the causes of the crisis. The authors pro-
pose to carry out a comprehensive analysis of all 
parameters and indicators that allow drawing a 
general picture of the enterprise in the external 
environment. However, they say that every crisis 
brings new business opportunities, with the result 
that it either changes or disappears. To constantly 
evolve, it is necessary to effectively use crisis man-
agement (Chebashkina & Nikonova, 2017). 

Haida and Zaplatynskyi (2017) show that the use 
of innovations in crisis management is possible in 
two aspects: innovation as improvement activities 
relating to crisis management and innovations 
used to meet the challenges to emerge from the 
crisis. Based on the analysis, the authors created 
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a list of possible areas of enterprises’ innovation 
activities, the crisis of which has arisen because of 
natural, social, or military man-made emergencies. 
They analyzed the war as the source of the crisis 
for enterprises and the state, and showed that the 
state, in which military operations are going on, 
needs to move from conventional management to 
crisis management (Haida & Zaplatynskyi, 2017).

In reviewing the presented developments, it should 
be noted that researchers understand the necessi-
ty of crisis management in the behavior manage-
ment of the enterprise, consider certain aspects 
and manifestations of crises. This is a good sigh, 
as a detailed examination of these crises on indi-
vidual spheres of life helps the enterprise to get a 
unique, but specific knowledge about the course 
of the crisis processes. However, system perfor-
mance does not grow. 

When developing and complementing the existing 
approaches to crisis management of the enterprise, 
the proposed methodological approach differs in 
that it is based on a systematic approach to under-
standing the crisis processes based on evaluating 
the system-forming main spheres of the enterprise 
and localization of natural and artificial crisis by 
the stage of the enterprise’s business cycle develop-
ment of allows making effective management de-
cisions on the localization of the crisis taking into 
the resource capabilities of the enterprise.

Management of natural and artificial crisis is sig-
nificantly different, which is associated with the 
enterprise’s resource capabilities. The study pro-
posed that the negative stage in the enterprise’s 
business cycle determines a natural crisis. This 
stage is characterized by a significant reduction 
in the enterprise’s resources determines a natural 
crisis, especially financial, and, as a result, the in-
ability of the enterprise’s management to quickly 
respond to negative processes in the external and 
internal environment. In contrast to this, only the 
positive stage of the enterprise’s business develop-
ment cycle can provoke an artificial crisis. Its goal 
is to maintain the enterprise’s sustainable develop-
ment through various reengineering measures (for 
example, changing the enterprise’s organizational 
structure, adjusting the contracts with suppliers, 
changing the production factors, etc.), which un-
doubtedly requires additional resources.

2. AIMS

The article aims to develop a methodological ap-
proach, which, based on the generated complex 
of models for recognizing an artificial crisis or 
localizing a natural crisis, allows the crisis man-
agement of an enterprise, taking into account its 
resource capabilities and stage of the life cycle.

3. RESEARCH METHODOLOGY

The studies enabled to conclude that industri-
al enterprises, in particular, machine-building 
enterprises, are greatly inf luenced by the uncer-
tainty of the external environment, which is in-
herent in the modern stage of national economy 
development and which provokes an increase in 
the instability of all business entities’ function-
ing. Therefore, an important task of enterprise 
management is to develop the effective tools, in 
particular, methodological approaches, to man-
age its development, which can enhance the en-
terprise’s adaptive properties by increasing the 
efficiency of using its internal potential based 
on the use of a reasonable set of modern eco-
nomic and mathematical methods and models. 
The developed methodological approach used 
the methods of content analysis, benchmarking, 
system-structural analysis, taxonomy methods, 
econometric impulse, and cognitive modeling. 
This combination of methods allows manag-
ers to analyze the dynamics of changes in pro-
cesses in the current and future periods, as well 
as form various scenarios for the enterprise’s 
development.

The analysis of such literature sources as Avdeyeva, 
Kovryga, and Makarenko (2006), Buryi and 
Matsekha (2006), Gorokhova and Sereda (2012), 
Hryhorieva and Mishchenko (2017), Rayevnyeva  
(2006), Gerchikova (1995) enabled to identify the 
main economic problems that require mathemat-
ical modeling of complex systems operation, in 
particular that of machine-building enterprises: 

• obtaining a reliable forecast of the system’s fu-
ture behavior; 

• identifying the reasons for a change in the sys-
tem behavior; 
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• searching for effective states of the system, 
which counteracts the crises; 

• ensuring the system viability in various de-
grees of external environment aggressiveness.

The developed methodological approach to crisis 
management of an industrial enterprise enables to 
solve these problems (see Figure 1).

4. RESULTS 

Let us consider in more detail the stages of the 
methodological approach development and the 
results of their implementation at the industrial 
enterprises of the Kharkiv region.

Step 1. Determining the stage of the enterprise’s 
development. At this stage, it is envisaged that it is 
possible and necessary to make adequate manage-
ment changes at the enterprise taking into account 
its potential and real resources.

The research is based on two types of industrial 
enterprises:

1) sustainable enterprise – JSC “Finprofil”;

2) enterprise in crisis – JSC “Harverst.”

The changes significantly depend not only on the 
enterprise’s capacity but also on the effectiveness 
of its usage, i.e., on the actual resources of the en-
terprise, which directly depend on the stage of its 

Figure 1. Methodological approach to developing the scenarios  

for crisis management of the enterprise

Source: Compiled by the authors based on the study of crisis phenomena.

Step 2. Forming the enterprise’s development management goals

Step 1. Determining the stage of the enterprise’s development

Rising stage of enterprise’s 

development

A downward trending phase of enterprise’s 

development

Step 3. Determining the enterprise’s crisis/sustainability in general and the main areas of its life 

Determination of enterprise’s latent and overt points leading to crisis

Step 4. Building the cognitive models for the whole enterprise and for separate aspects of its activity

Sustainable enterprise Enterprise in crisis 

Step 5. Developing the scenarios for crisis management of the enterprise by using cognitive modeling

Developing a set of effective measures 

for sustainable enterprises through direct 

problem solving

Developing the crisis management solutions 

for enterprises based on solving the inverse 

problem

Step 6. Evaluating the quality management impact
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development. Therefore, the research task is to 
recognize the stages of the enterprise’s life cycle, 
namely:

1. The upstream stage of the enterprise’s devel-
opment is characterized by stable positive dy-
namics of economic activity indicators, strong 
competitive positions, stable financial position, 
investment attractiveness, significant opportu-
nities for expansion of activities and innova-
tive development. But the stable development 
of an enterprise does not in any way mean that 
changes to the enterprise are not needed.

As it is evident from the “golden rules of manage-
ment” formulated by Peters (1982), first of all, it is 
necessary to change what works well because it is 
here that forces can be mobilized immediately. In 
this case, it is about permanent proactive innova-
tive changes that should concern all spheres of the 
enterprise’s activities.

Such changes should be oriented to the future, in 
fact, they are strategic, proactive, and revolution-
ary. Their composition should be limited by the 
enterprise’s available resources, and they relate to 
certain spheres of its life activity.

2. The descending stage of the enterprise’s de-
velopment is characterized by low level of re-
source usage productivity, unsatisfactory indi-
cators of the financial state, decrease in the vol-
ume of economic activity, chronic loss-making, 
which requires the introduction of sanation 
measures. In this case, changes should cer-
tainly be carried out, but they should be aimed 
at enterprise’s sanation, which provides for 
the improvement of the enterprise state and 
it’s getting out of the crisis or the localization 
of negative phenomena. Such changes should 
be operational and reactive, as they are as-
sociated with immediately solving the prob-
lems at a minimal cost (Bozhko, Balychev, A. 
Batkovskiy, & M. Batkovskiy, 2013).

Stage 2. Forming the management objectives for 
enterprise’s development. This stage provides for 
the formation of the enterprise’s development goals 
and depends on the stage of the life cycle. If the 
enterprise is at a descending stage of development, 
the purpose of managing its development is to de-

velop a set of solutions for localizing the crisis and 
refracting negative trends; if the enterprise is at an 
ascending stage of development, the goal is to cre-
ate an artificial crisis to strengthen the positive de-
velopment vector of the enterprise in the future.

Stage 3. Defining the crisis/sustainability of the 
enterprise’s development in general and the main 
spheres of its life activity. This stage is devoted to 
selecting a global direction for developing a set of 
management decisions for the enterprise’s develop-
ment by creating an artificial crisis and managing 
the natural crisis (Rayevnyeva & Gorokhova, 2010).

If the enterprise is at a descending stage of devel-
opment, that is, it is in crisis, then when develop-
ing a set of management solutions, it is proposed 
to solve the inverse problem of cognitive modeling. 
If it is necessary for the enterprise to remain at the 
ascending stage of development, that is, to contin-
ue the sustainable development, it is proposed to 
solve the direct problem of cognitive modeling.

The content of the direct and inverse problem of 
cognitive modeling consists of the following:

1) the solution of the direct problem provides 
for the control effect (increase or decrease of 
the corresponding indicator) on the input fac-
tors – indices of the spheres of the enterprise’s 
vital activity for changing the target fac-
tor – the integral indicator of the enterprise’s 
development;

2) the solution of the inverse problem assumes 
the calculation in reverse order from the target 
factor to the input factor, that is, developing 
a set of management decisions on the model: 

“what needs to be done today to achieve the de-
sired result in the future.”

Stage 4. Building the cognitive models for the en-
terprise in general and its spheres of activity. This 
stage provides for the formation of a complex of 
cognitive models, which are considered as a tool for 
making the effective management decisions based 
on the building the scenarios for the enterprise’s de-
velopment. It is proposed to use the index for ana-
lyzing the behavior and further development of the 
enterprise as an integral indicator both for the en-
terprise as a whole and for its separate spheres of life 
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activity. Therefore, the criterion for the quality of 
managerial influences on the enterprise’s develop-
ment is the change in the value of the integral indi-
cator of enterprise’s development as a whole.

For quality management, it is necessary to have an 
objective idea of the dynamics of indicators that fa-
cilitate or hinder their circulation. All this infor-
mation must be embedded in the cognitive map 
and model. The cognitive map reflects the func-
tional structure of the situation in question since 
a change in the value of any factor in the situation 
leads to a range of changes in values associated 
with it. This spectrum of changes is called the im-
pulse process in the cognitive map and allows ob-
taining forecasts for the situation development.

The formation of the cognitive map includes three 
main stages (Gorokhova & Sereda, 2012):

• building a hypothetical cognitive map (gener-
ating a hypothesis about the functional struc-
ture of the situation);

• verifying the cognitive map (verifying the 
likelihood of the hypothesis about the func-
tional structure of the situation);

• correcting the cognitive map (functional 
structure) of the situation.

An example of a cognitive map on the financial sphere 
of life (financial, industrial, and labor) is presented 
in the form of an oriented sign graph (Chernyavskiy, 
2000), in where the vertices of the graph are the indi-
ces for each sphere, and the arcs between the indica-
tors are the cause-effect relationships between them.

The cognitive map of the enterprise’s development as 
a whole is presented in the form of an oriented graph, 
where the integral indicators on the spheres of life 
activity of an industrial enterprise act as vertices.

The calculated reflection of the cognitive map is 
the cognitive model, the main tasks of which are:

a) formulating the task and purpose of the study;

b) collecting, systematizing, analyzing the exist-
ing statistical and qualitative information on 
the problems;

c) identifying the factors characterizing the 
problem situation;

d) highlighting the basic (main) factors that de-
scribe the nature of the problems;

e) determining the factors influencing the target 
factors;

f) grouping the factors into blocks (the factors 
that characterize this sphere of the problem 
and the processes in this sphere are united in 
one block);

g) determining the relationship between factors 
(determination of the relationship between 
the blocks of factors). This enables to deter-
mine the main directions of the influence of 
different blocks factors on each other;

h) determining the linkages – factors in the mid-
dle of the block: determination of influence 
direction between the factors; determination 
of the impact nature (positive or negative);

i) determining the factors’ influence degree;

j) determining the relationship between the fac-
tors of different blocks.

Thus, the cognitive model is a structure of cause-ef-
fect relationships between the elements of the stud-
ied system and its environment, which reflects the 
views of the individual or group of individuals on 
the structure and functioning of the system.

In management processes, it becomes neces-
sary to make decisions in weakly structured 
dynamic situations, when parameters (values 
of variables), laws, and patterns of situation de-
velopment are described qualitatively. These are 
situations where the dynamics of the situation 
parameters is accompanied by changes in its 
structure, which are difficult to predict. One 
of the directions of cognitive methods practi-
cal application is developing a set of scenarios 
for modeling the trends in the development of a 
problematic situation based on selected control 
factors that are created about various plans and 
development forecasts. It is proposed to compile 
the scenarios of two types:
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1) scenarios for modeling the trends of the 
self-development environment;

2) scenarios for modeling the trends in the man-
aged development of a problem situation, 
about changes in the characteristics of the ex-
ternal and internal environment.

Stage 5. Developing the scenarios for crisis man-
agement of an enterprise by using cognitive mode-
ling. At this stage, based on the results of the con-
structed cognitive models, the results are analyz-
ed by using the developed diagnostic scales for the 
areas of the enterprise’s life for sustainable enter-
prises and enterprises in crisis. Based on the find-
ings, scenarios are developed to achieve the goal 
of managing the enterprise’s development in crisis, 
depending on the stage of its life cycle.

The construction of scenarios is based on two 
hierarchies:

1) class of enterprise: sustainable and in crisis;

2) stage of the business cycle of enterprise’s de-
velopment: ascending and descending.

Management decisions for crisis management of 
an enterprise are based on impulse impacts on the 
cognitive model.

The statements that underlie the complex building 
of crisis management scenarios for the enterprise 
are as follows:

1) impulse actions in the cognitive model have 
the content of a well-founded definition of the 
values of those indicators influenced by the 
solution of the direct and inverse problem;

2) impulse actions should correspond to resource 
opportunities of the enterprises according to a 
stage of their business cycle;

3) scenarios providing for a direct solution of the 
problem of cognitive modeling should contain 
impulsive effects on the baseline indicators in 
the spheres of life activity;

4) scenarios providing for the solution of the in-
verse problem of cognitive modeling should 

determine the value of the initial indicators, 
allowing to reach the required value of the tar-
get – the integral indicator of the enterprise’s 
overall development.

Since the first and the second classes of enterprise 
are diametrically different in their resources, the 
following scenarios of enterprise’s development 
management are proposed (Table 1). 

When using the scenarios within a sustainable en-
terprise, the following objective of management is 
achieved: localization of crises, changing the stage 
of the enterprise’s business cycle from descending 
to ascending. When using the scenarios within an 
enterprise in crisis, the goal of management is to 
support/strengthen the ascending vector of the 
business cycle of enterprise’s development.

Table 1. Business management scenarios

Source: Compiled by the authors based a study of literary sources.

The class of 

enterprise
Management scenarios

S
u

st
a

in
a

b
le

 e
n

te
rp

ri
se

s 

Scenario 1. The general tendency of the 

enterprise’s development and system-forming 

spheres of its life activity is characterized by 
an ascending stage of a business cycle of the 

enterprise’s development that testifies the 
sufficiency of its resource base for management 
innovations. There is a positive or stable dynamics 
of the main indicators of the enterprise’s activity, 
the revival of business activity, the strengthening 
of competitive positions. Management impacts 
are directed to the latently weak sphere of the 

enterprise’s life activity, which has the lowest 
growth rates of the integral indicator

Scenario 2. The general enterprise’s development 

is characterized by an ascending stage of 
development and the availability of a sufficient 
resource base, but one of the spheres of its life 
activity is at a descending stage. Management 
actions should be directed to the last one

E
n

te
rp

ri
se

s 
in

 c
ri

si
s

Scenario 3. It is characterized by a downward stage 
of enterprise’s development, a lack of resource 
development opportunities, which is manifested 
in the insolvency of the enterprise, a negative 
dynamics in the reduction of the basic performance 
indicators, the decrease in the volume of products 
sold, and the lack of potential and available 
resource opportunities. Management actions 
should be directed to all spheres of the enterprise’s 

life activity for a systemic crisis elimination

Based on the above scenarios (Table 1), an algo-
rithm was developed in order to form the impulse 
actions, which is shown in Figure 2.
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Thus, the methodological approach for crisis man-
agement of an industrial enterprise consists of the 
phased decision-making to localize a crisis or cre-
ate the scenarios for managing the enterprise’s de-
velopment aimed at developing the management 
innovations to strengthen the positive vector of 
enterprise’s development.

The formed managerial influences are complex, sys-
tematic, and aimed at using the full potential of mod-
ern management, developing and implementing a 
special strategic program at the enterprise to create 
conditions for supporting or forming an ascending 
vector of industrial enterprise’s development.

Stage 6. Assessing the management impact quality. 
At this stage, management decisions are assessed 
based on cognitive modeling.

Provided that the integral indicator of the enter-
prise’s overall development reflects the behavior of 
all spheres of enterprise life, it is proposed to use 
it as an indicator for assessing managerial influ-
ences effectiveness. The value of this indicator is 
normalized and varies in the range [0; 1], there-
fore, the criterion for the quality of managerial in-
fluences is an increase in the value of this indicator 
after impulse impacts on the cognitive model.

One of the main components of this methodolog-
ical approach (Figure 3) is the development and 
implementation of the cognitive model, which 
aims to develop a set of crisis management scenar-
ios for industrial enterprises, which will enable to 

adjust or maintain the actual development vector 
of an industrial enterprise in accordance with the 
planned one.

The implementation of the proposed methodolog-
ical approach consists in developing the cognitive 
maps for the spheres of life activity for each type of 
enterprise, which is the basis for experiments aimed 
at implementing the scenarios for enterprise’s devel-
opment and testing the models for adequacy.

Scenarios of crisis management of enterprises 
were formed for two types of enterprises – sustain-
able enterprise and enterprise in crisis.

According to the results of the study, JSC “Finprofil” 
is at an ascending stage of development (Figure 3) 
in the class of normal stability, therefore, manage-
ment impacts will be directed to the latently weak 
sphere of life activity, that is, the sphere of finance, 
in order to strengthen the ascending vector of this 
enterprise development.

As impulse values of the initial indicators for solving 
the direct problem of cognitive modeling, the values 
of the indicators of the enterprise, representing type 
in the class of normal stability, are established.

Table 2 presents the results of cognitive modeling 
for crisis management of sustainable industrial 
enterprise.

Thus, when solving the direct problem of cognitive 
modeling for sustainable enterprise JSC “Finprofil,” 

Figure 2. Algorithm for impulse actions formation

Source: Compiled by the authors based on cognitive modeling.

Step 1. Determination of the stability class/depth of the enterprise in crisis

Step 2. Determination of impulse values of indicators characterizing each of the spheres 
of life activity of enterprise in crisis/sustainable enterprise

Task 2.1. Determination of 
impulse values of indicators 
at the level of enterprise 
values of the representative 
in this stability class where 
the enterprise in crisis is 
located

Task 2.2. Determination of 
impulse values of indicators 
at the level of the average 
values of the enterprise in 
the class where it is located

Task 2.3. Determination of 
impulse values of indicators 
at the level of enterprise 
values – type representative 
in the class of higher stability
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the best result is an increase in the integral index 
for the financial sector by 1.31%, provided 1.02% 
decrease in the debt ratio; reduce the current debt 
ratio by 0.85%, increase the long-term financial in-
dependence ratio by 0.6%; increase the return on 
equity by 0.33%; increase the coefficient of supply 
of reserves and costs by own circulating assets by 
0.76%; increase the turnover ratio of accounts pay-
able by 1.3%.

The results of solving the direct problem of cog-
nitive modeling confirmed that management im-
pacts are effective because the value of the integral 
indicator of the enterprise’s overall development 
increases and reaches the value of IF = 0.332.

JSC “Harverst” is at a descending stage of devel-
opment, namely, in the state of the middle class of 
the crisis (Figure 4). 

Figure 3. Initial and smoothing values of the integral indicator of the JSC “Finprofil”  
overall development 

Source: Created by the authors.

Table 2. The results of cognitive modeling for sustainable enterprise JSC “Finprofil”
Source: Compiled by the authors.

Index Input value Present value Output value Consonance

Coefficient of financing – 0.061 Does not change Reliable (1)
Debt ratio Reduced by –1.02% 0.062 Reduced by –1.02% Reliable (1)
Coefficient of current debt Reduced by –0.85% 0.059 Reduced by –0.85% Reliable (1)
Coefficient of long-term financial 
independence

Increases by 0.65% 1.702 Increases by 0.6% Reliable (1)

Coefficient of provision of stocks and costs 
with own circulating assets – 1.957 Increases by 0.76% Reliable (1)

The coefficient of financial independence of 
capitalized sources – 0.879 Does not change Reliable (1)

Coefficient of current liquidity – 8.491 Increases by 0.91% Reliable (1)
Coefficient of maneuverability Increases by 0.31% 0.658 Increases by 0.86% Reliable (1)
Profitability of equity capital Increases by 0.33% 0.562 Increases by 0.33% Reliable (1)
Return on permanent capital Increases by 0.31% 0.674 Does not change Reliable (1)
Coefficient of capital turnover – 1.984 Increases by 0.26% Reliable (1)
Coefficient of turnover of own capital Increases by 0.45% 2.308 Does not change Reliable (1)
Accounts payable turnover ratio Increases by 0.3% 78.187 Increases by 1.3% Reliable (1)
Coefficient of investment Increases by 0.17% 2.978 Increases by 0.34% Reliable (1)
Integral finance (Іfin) – 0.254 Increases by 1.31% Reliable (1)
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For JSC “Harverst” to change its vector of devel-
opment from top to bottom, it is proposed to solve 
the inverse problem of cognitive modeling, that is, 
to direct the control effect on the overall indica-
tor of enterprise’s development, and then on the 
spheres of its life activity.

In order to solve the inverse problem, it is essential 
to determine the value of the desired growth (mo-
mentum) of the enterprise’s overall development 
indicator, which should correspond to its resource 
capabilities. For this purpose, the Hurst index is 
used, which allows checking the dynamic range 
of the integral indicator for the presence of long-
term memory. If the value of the indicator changes 
within 0.5-1.0, then the impulse values should be 
formed based on the determination of the average 
values of the indicators that reflect the specifics 
of the enterprise is development in the past; if the 
value of the Hurst index varies within the limits 
from 0 to 0.5, then impulse actions are proposed 
to be determined based on methods of economic 
dynamics.

Since Hurst index H = 0.896, this indicates that 
during the analyzed period, the overall integrated 
indicator of the machine-building enterprise JSC 

“Harverst” development can be attributed to a per-
sistent series, that is, to a series that has a long-
term memory.

Thus, the value of the pulse per integral index 
should be formed from the average values of its 
growth over certain periods.

Analyzing the dynamic series of the integral in-
dicator of machine-building enterprise JSC 

“Harverst” overall development, two development 
stages can be distinguished:

1) the ascending stage of development – from 
the 1st quarter of 2000 till the 3rd quarter of 
2007 (Figure 4);

2) the descending stage of development – from 
the 4th quarter of 2007 till the 4th quarter of 
2016 (Figure 4).

To determine the impulse effects, it is proposed to 
use the average growth rates of the total integrat-
ed indicator for each stage of an industrial enter-
prise’s development:

1) scenario – at a descending stage of 
development;

2) scenario – at an ascending stage of 
development.

Table 3 presents the results of cognitive modeling 
for solving the inverse problem. 

0,000

0,100

0,200

0,300

0,400

0,500

0,600

0,700

0,800

1
 q

u
a

rt
e

r 
o

f 
2

0
0

0

3
 q

u
a

rt
e

r 
o

f 
2

0
0

0

1
 q

u
a

rt
e

r 
o

f 
2

0
0

1

3
 q

u
a

rt
e

r 
o

f 
2

0
0

1

1
 q

u
a

rt
e

r 
o

f 
2

0
0

2

3
 q

u
a

rt
e

r 
o

f 
2

0
0

2

1
 q

u
a

rt
e

r 
o

f 
2

0
0

3

3
 q

u
a

rt
e

r 
o

f 
2

0
0

3

1
 q

u
a

rt
e

r 
o

f 
2

0
0

4

3
 q

u
a

rt
e

r 
o

f 
2

0
0

4

1
 q

u
a

rt
e

r 
o

f 
2

0
0

5

3
 q

u
a

rt
e

r 
o

f 
2

0
0

5

1
 q

u
a

rt
e

r 
o

f 
2

0
0

6

3
 q

u
a

rt
e

r 
o

f 
2

0
0

6

1
 q

u
a

rt
e

r 
o

f 
2

0
0

7

3
 q

u
a

rt
e

r 
o

f 
2

0
0

7

1
 q

u
a

rt
e

r 
o

f 
2

0
0

8

3
 q

u
a

rt
e

r 
o

f 
2

0
0

8

1
 q

u
a

rt
e

r 
o

f 
2

0
0

9

3
 q

u
a

rt
e

r 
o

f 
2

0
0

9

1
 q

u
a

rt
e

r 
o

f 
2

0
1

0

3
 q

u
a

rt
e

r 
o

f 
2

0
1

0

1
 q

u
a

rt
e

r 
o

f 
2

0
1

1

3
 q

u
a

rt
e

r 
o

f 
2

0
1

1

1
 q

u
a

rt
e

r 
o

f 
2

0
1

2

3
 q

u
a

rt
e

r 
o

f 
2

0
1

2

1
 q

u
a

rt
e

r 
o

f 
 2

0
1

3

3
 q

u
a

rt
e

r 
o

f 
 2

0
1

3

1
 q

u
a

rt
e

r 
o

f 
 2

0
1

4

3
 q

u
a

rt
e

r 
o

f 
 2

0
1

4

1
 q

u
a

rt
e

r 
o

f 
2

0
1

5

3
 q

u
a

rt
e

r 
o

f 
2

0
1

5

1
 q

u
a

rt
e

r 
o

f 
2

0
1

6

3
 q

u
a

rt
e

r 
o

f 
2

0
1

6

T
h

e
 v

a
lu

e
 o

f 
in

te
g

ra
l

Quarters

Integral_general Smoothed series

Figure 4. Initial and smoothing values of the overall development index of JSC “Harverst”

Source: Compiled by the authors.
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Thus, to achieve the established target values for 
overall integral indicator of development level, it 
is necessary to achieve an increase in the develop-
ment level of JSC “Harverst” in the financial sphere 
by 2.86%, in the manufacturing sphere – by 1.79%. 

5. DISCUSSION

Worldwide enterprises are increasingly focused on 
crisis management. This is because crisis manage-
ment is based on the generally accepted idea that 
the more frequent the crises, the greater their im-
pact on the enterprise’s functioning. With increas-
ing frequency and impact of crises, organizations 
must have the tools to mitigate the crises, which 
will allow localizing their effects or preventing 
them. In this sense, the development of effective 
methods, mechanisms, and models of crisis man-
agement is an urgent task of internal management.

The research and analysis of existing develop-
ments in this direction showed that scientists 
and practitioners are interested not only in the 
sequence of stages for implementing such meth-
ods but also the semantic content of each of them. 
Issues to discuss are the formation of effective sys-
tem of enterprise’s activity indicators, which then 
form a system of tracking the progress of crisis de-
velopment; structuring of the system of indicators 

for resources, spheres of activity, and functional 
tasks of management; integration of tasks of crisis 
management in general enterprise’s management 
system, allocation of top management who is re-
sponsible for them; modeling of tools, which con-
stitute the core of the crisis management system.

According to the authors, these tasks should be 
solved taking into account the specifics of function-
ing and resource constraints of each enterprise. In 
this regard, this study applied the complex of eco-
nomic-mathematical methods and models devel-
oped by the author to solve each of the problems 
listed earlier, which generally allow the crisis man-
agement of JSC “Harverst” and JSC “Finprofil.” 

Also, issue to discuss is the mechanisms of crisis 
management. Most authors emphasize the need 
for recognition, analysis, and containment of 
crises. The authors’ approach is based on form-
ing a new factor of a stably developing enterprise 
through the necessity of creating an artificial cri-
sis at a certain time interval of a rising phase of 
its development. This approach is justified by the 
existing enterprise resource potential and real op-
portunities to change the vector of the enterprise’s 
development cycle and enhancing its up-vector. In 
addition, the application of cognitive and impulse 
analyses allows developing specific values that act 
as guidelines for enterprise’s further development.

Table 3. Result of solving the inverse problem for JSC “Harverst”

Source: Compiled by the authors based on the results of cognitive modeling.

Indicator Input value
Present 

value
Output value Consonance

Scenario 1

Integral finance – 0.597 Increases by 2.56% (0.612) Reliable (1)

Integral production – 0.202 Increases by 1.24% (0.205) Reliable (1)

Integral labor – 0.420 Increases by 1.01% (0.424) Reliable (1)

Integral_general
(Purpose) increase the value 

by 1.19% 0.412 0.417 Reliable (1)

Scenario 2

Integral finance – 0.597 Increases by 2.86% (0.614) Reliable (1)

Integral production – 0.202 Increases by 1.79% (0.207) Reliable (1)

Integral labor – 0.420 Increases by 1.05% (0.464) Reliable (1)

Integral_general
(Purpose) increase the value 

by 1.81% 0.412 0.419 Reliable (1)
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CONCLUSION

The developed methodological approach is an effective tool for managing the enterprise’s behavior, tak-
ing into account the stage of its business cycle. By analyzing and evaluating the enterprise’s resource ca-
pabilities, corresponding to the stages of the cycle, the cognitive relationship of the main system-form-
ing areas of the enterprise, the possibility of crisis management is determined – the possibility of pro-
voking an artificial crisis or localization of natural negative crisis. Artificial crisis allows strengthening 
the upward trend of the enterprise; a natural negative crisis needs to be localized, and managerial deci-
sions need to be formed to change the stage of enterprise’s development.

Studies on Ukrainian industrial enterprises JSC “Harverst” and JSC “Finprofil” enabled to identify the 
areas of dominant influence on the enterprises’ activities and develop the scenarios for their further 
development by forming a system of normative values for local indicators of spheres of life based on 
implementing the direct and inverse tasks of cognitive modeling.

Also, the experiments conducted to implement the methodological approach allow concluding that it is 
universally applicable for any business entities, taking into account the construction of a relevant sys-
tem of indicators for systemically important areas of their activity.

Further study is required by issues related to forming the reference value of indicators when forming 
managerial actions for adjusting the development vector of a separate system-forming sphere; modeling 
not only the stages but also the phases of enterprise’s development to increase the level of management 
decisions detail; searching the problems and substantiating the mathematical methods for describing 
economic dynamics; solving the problem of determining target guidelines for impulse analysis in the 
formation of enterprise’s development scenarios.
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