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4 Preventive anti-crisis management of road enterprises 
in conditions of sustainable development

Abstract

Chapter 3 of this monograph discussed sustainable development and its management me-
chanisms. In continuation of the development of the direction of sustainable development, this chap-
ter will discuss the justification of its indicators. Clarifying the results of the research of existing 
approaches to considering the features of the modern world showed that as a key tool of anti-crisis 
management, it is still advisable to use continuous CVP analysis. Therefore, the basis for the forma-
tion of indicators of preventive anti-crisis management of enterprises of Ukraine in conditions of sus-
tainable development in the VUCA-, DEST-, BANI-, RUPT-, TUNA-world are the indicators calculated 
during the implementation of operational analysis. The work improved the methodical approach to the 
development of a system of indicators of preventive anti-crisis management of the enterprise based 
on the implementation of a set of actions, which ensures a justified choice of indicators of effective 
management of the enterprise due to the comprehensive consideration of the results of the study of 
the quantitative and qualitative composition of the CVP analysis indicators; the specifics of the indus-
try in which the enterprise operates and the distribution of responsibility for each selected indicator. 
Approbation of the methodical approach for road enterprises of Ukraine allowed, firstly, to improve 
the list of indicators of operational analysis, which allows not only to fulfill all the main tasks of CVP 
analysis, but also new ones that arise in the conditions of sustainable development of society, and 
secondly, to substantiate the list of indicators preventive anti-crisis management of modern road 
enterprises, which corresponds to the principles and essence of controlling. The presented research 
results can be useful to specialists who are interested in effective enterprise management in the 
conditions of sustainable development in the VUCA-, DEST-, BANI-, RUPT-, TUNA-world.
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4.1 Features of anti-crisis management of road enterprises in conditions 
of sustainable development in the VUCA world

Modern enterprises operate in a rapidly changing world, largely due to the technological 
changes brought about by the "digital age". These changes create opportunities, but also cause 
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uncertainties, complexities, risks, etc. In such conditions, enterprises must be able to predict 
the future by developing scenarios of events that may occur and options for effective work in 
future situations [1] while simultaneously ensuring the preventive nature of their anti-crisis ma-
nagement. Thus, the implementation of preventive anti-crisis management is extremely urgent.  
In turn, for Ukrainian enterprises, as was revealed in previous studies, it becomes urgent to 
solve the task of independent organization of effective work in the conditions of sustainable 
development in the VUCA-world (including the pandemic) without any hope for significant support 
from the state [2]. 

Since February 24, 2022, Ukraine has experienced a treacherous and unpredictable military 
invasion by russia. In work [3] it is noted that according to the data of the Kyiv School of Eco-
nomics (Project for the collection, assessment and analysis of information on the material losses 
of Ukraine from the war with russia, 2022), as of the beginning of July 2022, the losses of the 
Ukrainian economy from damage to the physical infrastructure since the beginning of hostilities 
actions amounted to about 600 billion USD, including 103.9 billion USD in case of complete de-
struction of objects. At the same time, the consequences of the attack on Ukraine for the world 
GDP in 2022 will amount to at least –1 % growth, or 1 trillion USD [3]. 

All components of the multi-component mechanism of the road and transport complex 
of Ukraine suffered losses. In particular, since the beginning of the full-scale war in Ukraine, 
305 artificial structures have been destroyed, and 24,000 km of highways need to be cleared, 
repaired or completely rebuilt. It will take approximately 3–4 years to restore the destroyed 
infrastructure, while basic things are planned to be restored in 1–1.5 years. The authors share 
the opinion [4] that while active hostilities are underway, it is very difficult to determine the 
speed of restoration of damaged highways. As highways and man-made structures continue to 
collapse, there is a need for demining. Therefore, it takes time for road infrastructure to become 
a priority. In turn, there is a possibility of active international financial and technical assistance 
in restoring the destroyed infrastructure [4]. Therefore, the possibility of obtaining financial as-
sistance for road enterprises exists, but this not only does not cancel the need for independent 
organization of effective work in conditions of sustainable development in the VUCA-world, but 
above all requires it. 

Today, it is expedient for road enterprises to manage the process of road works, which, taking 
into account their specific features, will: firstly, predict the future state of events through sce-
nario planning of events and actions that ensure effective development of the enterprise, including 
preventive crisis management; secondly, to meet modern economic conditions; thirdly, to promote 
sustainable development; fourth, to ensure transparent, timely and high-quality execution of road 
works with minimal possible risks and costs. 

The use during planning, organization, motivation and control of the enterprise's work of per-
formance indicators of its activity, which will allow the implementation of formulated requirements, 
will provide road enterprises with the implementation of effective preventive anti-crisis manage-
ment at the operational level of management.
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4.2 Indicators of CVP-analysis as a basis for the formation of indicators 
of preventive anti-crisis management of road enterprises of Ukraine 
in conditions of sustainable development in an unstable world

In previous studies, the modern business environment was characterized by two main features: 
the sustainable development of all countries of the world through the fulfillment of the seventeen 
Sustainable Development Goals (SDGs) and the VUCA-world. The expediency of using CVP analysis 
on a continuous basis as a key tool of anti-crisis management of a modern enterprise was also  
substantiated. For its implementation, the theoretical and methodological foundations of CVP analy-
sis were deepened and improved by ensuring their compliance with the principles of sustainable de-
velopment of the enterprise, organization and the possibility of implementing VUCA-solutions acting 
on anticipation [2]. In this context, continuous CVP analysis (cost-volume-profit relationship ana-
lysis, operational analysis, break-even analysis, margin analysis, cost-output-profit analysis) is con-
sidered as a tool for managing the process of achieving operational goals of the enterprise through 
continuous systematic improvement of the enterprise's work on the basis of systematic tracking 
and study of the dependence between changes in the volume of activity, total revenues from the 
sale of products, costs and profit. Continuous provides a weekly CVP analysis based on planned and 
actual indicators, which will significantly facilitate the process of managing the enterprise in condi-
tions of sustainable development in the VUCA-world. Thus, it is the indicators of CVP analysis should 
be considered as a basis for the formation of indicators of preventive anti-crisis management 
of road enterprises of Ukraine in the conditions of sustainable development in the VUCA-world, 
therefore it is necessary to determine the quantitative and qualitative composition of their list.

It should be noted that there are other views on the list of features of the environment in 
which enterprises operate. Today, five approaches to considering the characteristics of the modern 
business environment can be distinguished [2, 5–10]:

– Volatility, Uncertainty, Complexity and Ambiguity – VUCA-world [2, 5, 6]. The essence of 
each characteristic is given in [2];

– Disorder (disorder – a world full of unexpected changes), Egocentrism (egocentrism – focu-
sed on personal interests and goals), Suppression (suppression – refusal to divulge or publish) and 
Turbulence (turbulence – manifested by conflict, confusion over which there is no control, on in 
contrast to the VUCA-world, where the focus is on controlling goals) – DEST-world [7];

– Brittle (brittle – illusory strength, it has become even more difficult to find support, everything 
that seemed strong yesterday can crumble today), Anxious (anxious – every choice seems potentially 
catastrophic, anxiety permeates life, many teams are immersed in hustle and bustle, increasingly 
employees complain about burnout), Nonlinear (nonlinear – many logical connections do not work; it is 
possible to make minimal efforts and get a breakthrough, or it is possible to work for a long time and 
get practically zero results; those who have built a culture of experimentation in their company win 
more and more often; everything is more difficult those who are used to living by plans) and Incom-
prehensible (incomprehensible – an incomprehensible and sometimes senseless world, lack of meaning 
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in the answers found) – BANI-world [5, 8]. The concept of "BANI" was developed by J. Cascio (Ja-
mais Cascio) in 2018 to work with a chaotic future, as a way to better understand and respond to 
rapid global disruptions and the current state of the world [8]. BANI-model is now increasingly used 
throughout the world. Successful work according to this model involves the use of scenario planning;

– Rapid (fast, rapid – a world full of rapid unexpected changes), Unpredictable (unpredictable – 
events are almost or impossible to predict, their sudden nature), Paradoxical (paradoxical – unexpec-
ted, strange, contrary to common ideas, not in accordance with natural expectations) and Tangled (tan-
gled – manifests itself through confusion, over which there is usually no control or the exercise of 
control is difficult) – RUPT-world. The concept of "RUPT" is used by the Center for Creative Leader-
ship in the USA as a publicized "VUCA" model, which was created for use by the American military [5];

– Turbulent (turbulent – messy world, i.e. full of unexpected changes), Uncertain (uncertain – 
lack of information to predict consequences and plan necessary actions), Novel (new, unusual, newly 
introduced – events that have not happened before, unusual events, events, created as a result of 
the intellectual activity of people) and Ambiguous (ambiguous – the ambiguity of the interpretation 
of certain events – in those cases when they can be interpreted in two ways) – TUNA-world. 
This concept is used by Oxford University's Executive Education program instead of the generally 
accepted VUCA. This program is award-winning. For successful functioning in the TUNA world, it is 
suggested [9, 10] to use the Oxford Scenario Planning Approach (OSPA), which was developed by 
three authors, including Rafael Ramirez [5, 10, 11]. In their work, Rafael Ramirez and Angela Wilkin-
son [10] note that the main emphasis in OSPA is on supporting the cycle of predictable understand-
ing, which allows clarifying strategic choices and determining the best options for functioning [10].

Today, the majority consider the concept of VUCA as generally accepted, and at the World 
Economic Forum in Davos in the report dated 18.01.2023 "How 7 directors of digital technologies 
navigate in an unstable world", the VUCA approach is used [6]. But in a fast-paced world that is 
constantly changing predictably and increasingly unpredictably, this is not a constant either. On the 
website "VUCA-WORLD" [5], when comparing VUCA-, BANI-, RUPT- and TUNA-approaches, it is 
noted that "we enjoy a growing community that is sailing with us on the waves of VUCA and sailing 
with the wind of VUCA, BANI, RUPT and TUNA". It is appropriate to consider these approaches as 
an additional perspective on the consideration of the features of the world, which is moving forward 
and does not mean "exceptions to the rules" [5]. In the work, the researcher agrees that [5] "in any 
case, the problem is the same: the external environment changes quickly and unpredictably, putting 
companies and their stakeholders in front of what worked yesterday, will not work tomorrow and 
the day after tomorrow. That's why it is necessary to answer and a willingness to think anew!". 
A comparative analysis of existing approaches to considering the characteristics of the modern 
environment showed that, firstly, common to all approaches is that it is unstable, unpredictable, 
fast (Fig. 4.1), and secondly, the appropriateness of using scenario planning methods in approach-
es that arose in the last decade. In such conditions, it is necessary to use management tools that 
will ensure transparency, predictability of activity and efficiency of use of available resources, which 
is exactly what continuous CVP analysis of planned and actual current activities of the enterprise is.
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 Fig. 4.1 Characteristics of the world according to different approaches*
*Own view, created as a result of a comparative analysis of the approaches 
described in works [5–10]
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Thus, clarifying the features of the modern business environment confirmed the expediency of 
using the latter as a key tool of anti-crisis management of the road enterprise in conditions of sus-
tainable development in an unstable world. Therefore, it is the indicators CVP analysis should be 
considered as a basis for the formation of indicators of preventive anti-crisis management by modern 
road enterprises of Ukraine.

The relevance of the use of operational analysis is also evidenced by the large number of publi-
cations published over the past three years and appearing now. These publications deal with certain 
aspects of the methodological foundations of practical application CVP analysis. Some scientists 
offer a refined CVP MODEL – an analysis that takes into account the features of the modern  
unstable world [11, 12], a change in the cost structure [13], multi-product production [14] and 
others. Many scientists use operational analysis to study the activities of certain enterprises with 
the help of operational analysis, using a certain list of its indicators of different quantitative and 
qualitative composition, for example, work [14, 15].

Therefore, in the future, in order to form indicators of preventive anti-crisis management of road 
enterprises, it is first necessary to make a justified choice of the list of CVP INDICATORS – analysis 
by quantitative and qualitative composition. At the same time, the indicators should ensure the orga-
nization of the work of the road enterprise in accordance with the principles of sustainable develop-
ment of the enterprise [2] and provide the opportunity to implement actions aimed at getting ahead.

4.3 Justification of the list of indicators of operational analysis of road 
enterprises

In the paper [16], a justified selection of profit management indicators of road enterprises 
was carried out according to the developed research algorithm with a description of all methodical  
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approaches to the implementation of each stage. As indicators of profit management, the authors 
considered indicators of CVP analysis. The methodical approach allows for the formation of  
a system of indicators for the operational analysis of an enterprise in a certain industry by taking 
into account its specific features, as well as the opinions of leading specialists in this industry 
and scientists in the field of enterprise profit management. Later, the selected list of indicators 
was refined according to the requirements of the time [17]. According to practical experience, 
the approach was refined in order to take into account the specifics of the work and the re-
quirements of the enterprise where CVP analysis will be carried out. Another stage was added –  
the selection of indicators using the pairwise comparison method. A pairwise comparison  
is proposed to be carried out by the deputy in charge of economics, or the financial director  
or the chief economist. Thus, the improved algorithm for selecting CVP analysis indicators is 
presented in Fig. 4.2.

 Fig. 4.2 Algorithm for forming the quantitative and qualitative composition 
of CVP analysis indicators of the enterprise's activity
Source: author 's development

A study of existing views on the system of indicators of CVP analysis1

Selection of indicators of operational analysis by using the method of pairwise comparison4

Approbation of the selected operational analysis indicator system8

Selection of indicators of operational analysis according to the percentage of
coincidence of scientists' opinions2

Determination of the essence, economic purpose, order of calculation and
desired trend of change of each indicator of CVP analysis6

Formation of information base for measurement of selected indicators of
operational analysis7

Coordination of the selected list of indicators with the specifics of
the enterprise's work through an expert survey of employees of the industry in which

it operates, regarding the list of operational analysis indicators
3

Formation of the composition of the system of CVP analysis indicators by means of
a comparative analysis of the results of the second stage of the study with the results of

an expert survey and pairwise comparison of indicators
5

At the fourth stage, operational analysis indicators are selected by using the pairwise 
compa rison method. This stage is not mandatory and is carried out if necessary for a specific en-
terprise. To form an information base for measuring selected indicators, the company's account-
ing data are used, which are processed using the method of statistical analysis of accounting  
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accounts [2]. The implementation of other stages is described in works [16, 17]. Thus, the 
proposed methodological approach (Fig. 4.2) makes it possible to substantiate the composition 
of CVP analysis indicators taking into account the peculiarities of the functioning of a certain 
industry and the coordination of the opinions of leading specialists both in the field of profit 
management and in a certain industry at the level of the entire industry and one enterprise  
at which will be analyzed.

In modern economic literature, there are many views on the composition of the system  
of CVP analysis indicators of the enterprise, therefore, there is no unified opinion on the quali-
tative and quantitative composition of the system of indicators of the operational analysis of the 
enterprise [16, 17]. 

As a result of the research, it was found that some indicators are considered by scien-
tists under different names, although their essence is the same, for example, marginal income, 
marginal profit, coverage amount and gross result; break-even point, break-even point, critical 
point and equilibrium volume of operating activity and others. All such indicators during the study 
were considered identical [16, 17]. In work [17], a comparative analysis of 18 approaches to 
considering the quantitative and qualitative composition of CVP analysis indicators was carried 
out – the results of the analysis are shown in Table 4. The quantitative composition of the system 
of indicators varies from three to ten, on average the number is seven indicators. In the paper, 
these research results are somewhat updated by the developments of other scientists over the 
past three years (Table 4.1).

A comparative analysis of approaches regarding the composition of CVP analysis indicators 
of the enterprise's activity (Table 4.1) showed that there is no unity of opinion regarding the 
quantitative and qualitative composition of the CVP analysis indicators of the enterprise's activity. 

The quantitative composition of the system of indicators varies from three to eleven, on 
average, the authors allocate seven indicators. After clarifying the comparative analysis of the 
existing approaches (Table 4.2), the percentages of agreement of scientists' opinions on some 
indicators changed slightly – the percentage of use of the break-even point decreased (from 
100 % to 90.5 %), the coefficient of marginal income, the margin of financial strength, in turn, 
the applicability increased such indicators as: break-even sales by almost 5 %, operating leverage 
by 4 % and marginal income by 3 %. 

At the same time, the qualitative composition of indicators that have a percentage of 
coincidence of more than 50 % has not changed. These are the following indicators: break-
even point, marginal revenue, marginal revenue ratio, margin of financial strength, operating 
leverage, break-even, and specific marginal revenue (coverage rate). But, since currently in 
the conditions of a modern socially oriented economy, focusing on consumer needs is relevant, 
it will be appropriate to add to the selected set of CVP analysis indicators: the consumer 
satisfaction index and the consumer engagement index [17], and the consumer constancy 
index. The proposed composition needs a more detailed justification according to the proposed  
algorithm (Fig. 4.2).
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 Table 4.1 Comparative analysis of approaches to the quantitative and qualitative composition of the CVP 
analysis indicators of the enterprise's activity

Indicator Percentage of 
coincidence [17]

Literary source number Total match 
percentage[14] [15] [18]

Breakeven point 100.00 + 90.48

Marginal income 77.78 + + + 80.95

The coefficient of marginal income 72.22 + + 71.43

Stock of financial strength 72.22 + + 71.43

Operating lever 72.22 + + + 76.19

Profitability of implementation 66.67 + + + 71.43

Specific marginal revenue 66.67 + + 66.67

The volume of product sales to obtain the 
target profit

44.44 + 42.86

Security zone 44.44 + 42.86

Power reserve coefficient 38.89 + + + 47.62

Power of operating leverage 38.89 33.33

The point of closing the enterprise 16.67 14.29

Financial leverage 11.11 + 14.29

Break -even price 11.11 9.52

Price coefficient 5.56 4.76

Net operating profit 5.56 4.76

Target volume of implementation 5.56 4.76

Assortment policy of the enterprise 5.56 4.76

Customer satisfaction index 5.56 4.76

Customer Engagement Index 5.56 4.76

Total number of indicators – 6 5 11 –

"+" – this indicator is considered as a component of the list of CVP analysis indicators

 Table 4.2 Assessment of the probability of the results of the expert survey

Number of inter-
viewed specialists, m

Number of 
factors, n

The sum of squared 
deviations, S

Concordance 
coefficient, W

Pearson's test, χ

calculated tabular

18 21 216172 0.87 362.6 156
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The enterprise always operates in a certain industry, which has its own characteristics, which 
must be taken into account when making management decisions, and therefore also when justifying 
the list of operational analysis indicators. The specifics of the industry are best known by specialists 
who work in it. The study is devoted to enterprises of the road industry. The latter is a component of 
the coordinated road and transport complex, which is the basis of the development of the country as 
a whole. A group of 18 experts was created according to two methodical approaches to selecting the 
number of experts [16, 17]. The expert competence coefficient was 0.82. Each specialist was given  
a developed questionnaire, in which it was suggested to rank the indicators according to their strength 
in relation to the results of the work of road organizations. The list of investigated indicators inclu-
ded: X1 – specific marginal income; X2 – safety zone; X3 – break-even implementation; X4 – point 
of closing the enterprise; X5 – consumer satisfaction index; X6 – coefficient of operating leverage; 
X7 – effectiveness of financial leverage; X8 – marginal income; X9 – break-even point; X10 – power 
of the operating lever; X11 – financial leverage; X12 – operating lever; X13 – consumer engagement 
index; X14 – reserve of financial strength; Х15 – safety factor; X16 – margin of safety; X17 – target 
volume of production; X18 – break-even price; X19 – coefficient of marginal income; X20 – price 
coefficient; X21 – index of consumer constancy. It was proposed to give rank 1 to the most important 
indicator, 21 to the least important. Based on the results of the questionnaire, a polygon was built for 
the distribution of the sums of the ranks of the CVP analysis indicators (Fig. 4.3).

 Fig. 4.3 Polygon for the distribution of the sums of the ranks of indicators 
of the operational analysis of the activities of road enterprises
Source: author 's development
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The assessment of the reliability of the obtained results according to the concordance coef-
ficient and Pearson's criterion shows that the experts' opinions are in agreement by 87 %, and 
according to the Pearson's criterion it is not random (Table 4.2).

In the work, a pairwise comparison of the questionnaire indicators was carried out by the 
chief economist of the road organization of the Kharkiv region of Ukraine, where it was planned 
to use the selected indicators. On the basis of the obtained results, a histogram and a polygon of  
the distribution of the sums of the ranks of the CVP analysis indicators of the activity at this en-
terprise were constructed (Fig. 4.4).

 Fig. 4.4 Polygon for the distribution of the sums of the ranks of the indicators  
of the operational analysis of the road organization
Source: author's development
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Thus, according to polygons for the distribution of the sums of the ranks of the indicators of 
the operational analysis of the company's activity based on a pairwise comparison and an expert 
survey (Fig. 4.3, 4.4), it is advisable to include ten indicators that form groups of the greatest 
influence and significant influence (Fig. 4.5).

An expert survey and a pairwise comparison of indicators made it possible to clarify their list, 
the number of indicators remained unchanged, their qualitative composition changed somewhat. 
Due to the fact that road enterprises perform several types of work at the same time, the use of 
the break-even point, measured in natural units, as an indicator is quite complicated, and experts 
consider it sufficient to calculate only the break-even point of implementation. The riskiness of  
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the decisions made, which in the conditions of an unstable world is important. In the future, to 
enable management decisions to be made on the basis of the chosen system of indicators, the 
essence, calculation procedure and desired trend of change of each indicator were determined.  
The results are presented in Table 4.3.

 Fig. 4.5 System of CVP analysis indicators of road enterprises
Source: author 's development

CVP analysis indicators of road enterprises

Operating lever
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Profitability of implementation
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 Table 4.3 Indicators of CVP analysis of road enterprises

Indicator Desig-
nations

Measure-
ment unit

Calculation 
formula* The essence of the indicator Desired 

change

1 2 3 4 5 6

Marginal income 
factor

Ksh shares per 
unit, % 1−

V
P
CUA Shows the increase in profit in rela-

tive terms when the income increa-
ses by 1 UAH

growth

Profitability of 
implementation

PI money unit C
C
CONST

R

Income equal to total expenses fall

Marginal income MI money unit I VC− Part of the income that remains for 
covering fixed costs and generating 
profit

growth

Coverage rate Cr money unit/
national unit

P VCUA− It characterizes the increase in pro-
fit from the performance of every 
1 m2 of work

growth

Stock of finan-
cial strength

Sfs money unit I ITB− Shows how close the actual income 
is to the critical one

growth

Safety factor MTB shares per 
unit, % 1−

I
I
TB It is a measure of the risk of unpro-

fitable work, the larger its value, the 
less likely that the company will suf-
fer losses in the event of a decrease 
in volume

growth
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1 2 3 4 5 6

Operating lever COL shares per 
unit, %

I
I
CONST

TOT

It characterizes the degree of use of 
fixed costs: the greater this indica-
tor, the greater the impact on profit 
provided by a change in sales volume

optimal 
ratio

Consumer satis-
faction index

CSI shares per 
unit, %

C
C

P ⋅100 %
Assessment of the level of consumer 
satisfaction after interaction with the  
enterprise

growth

Consumer 
engagement 
index

CEI shares per 
unit, %

C
C

N ⋅100 %
Shows how many new customers the 
company managed to attract during 
a certain period

growth

Consumer con-
stancy index

CCI shares per 
unit, %

C
C
POST ⋅100 %

Shows how many regular customers 
the company managed to retain over 
a certain period

growth

*Conventional designations: I – income from the sale of products without VAT, money unit; Vc – variable costs, 
money unit; Vcua – variable costs per unit of activity, money unit; Cconst – constant costs, money unit; P – price of 
a unit of activity, money unit; C – total number of clients (customers); Cp – the number of positive reviews from 
customers who purchased the product, units; Cn – the number of new customers, units; Cpost – the number of 
consumers who made more than five orders, units

To form the information base for measuring the selected indicators, the accounting data of the 
road organization were used, which were processed using the method of statistical analysis of account-
ing accounts [2]. On the basis of the received data, a CVP analysis of the activity of the road organi-
zation of Ukraine was carried out five years before the start of hostilities in the country (Table 4.4).

 Table 4.4 Calculation of CVP indicators – analysis of the activity of the road organization of Ukraine

Indicator
Value by year by year

2017 2018 2019 2020 2021

Marginal income factor, share unit 0.300 0.300 0.300 0.300 0.260

Profitability of implementation, thousand UAH 3968.03 7717.77 8974.53 13976.50 17839.44

Marginal income, thousand UAH 1154.01 2332.83 2797.56 4003.35 5452.95

Coverage rate, UAH 22.75 34.03 13.80 21.11 26.19

Stock of financial strength, thousand UAH –121.33 58.33 350.67 –632.00 3133.46

Safety factor, fraction of units –0.03 0.01 0.04 –0.05 0.15

Operating leverage, shares per unit 0.31 0.30 0.29 0.31 0.23

Consumer satisfaction index, % 73.33 72.00 90.91 84.00 100.00

Consumer engagement index, % 31.82 27.78 25.00 23.81 27.27

Consumer constancy index, % 23.33 28.00 31.82 28.00 31.82

 Continuation of Table 4.3
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It was revealed that a negative trend is observed for all indicators of profit management, i.e. 
the results of operations have become worse, the reason for which was the unstable state of the 
volume of work performed (dynamics of the margin of safety ratio) and the growth of the com-
pany's costs (the value of the operating leverage). Based on the analysis, recommendations are 
offered to improve the efficiency of work.

In this way, the methodical approach to forming a list of indicators of CVP analysis of the 
company's activity was further developed. The approach includes the sequence of actions neces-
sary for the formation of the list and proposed methodical approaches to their implementation.  
It allows the formation of indicators of the operational analysis of an enterprise of a certain industry 
by taking into account its specifics, as well as the opinions of leading experts in this industry and 
the latest scientific and practical developments in the field of enterprise profit management, taking 
into account, if necessary, the specific features of the functioning of an individual enterprise. The 
proposed methodical approach is universal and can be used to form a reasonable list of CVP analysis 
indicators of the road enterprise (Fig. 4.5, Table 4.3). It allows not only to carry out all the main 
tasks of operational analysis, but also new ones arising in the conditions of sustainable development 
in an unstable world. Using this list during management will enable the road company to work ahead 
of schedule, creating scenarios for future ongoing activities. The determined composition takes 
into account the peculiarities of the functioning of the road industry and does not contradict the 
opinions of leading specialists both in the field of profit management and in road management at 
the level of the industry and individual enterprises. In the road organization, it is advisable to carry 
out CVP analysis by types of activities, by orders (projects) and by the organization as a whole.

4.4 Justification of the list of indicators of preventive anti-crisis management 
of a modern road enterprise

Preventive anti-crisis management involves management that allows to prevent a crisis situa-
tion by ensuring break-even activity in the future with continuous control and coordination of current 
activities to achieve break-even activity, which consists in maintaining the established value of the 
reserve of financial strength. It is possible to realize this thanks to the implementation of activities 
according to the principles of controlling with the use of operational controlling tools, namely the 
formation of a list of controllable indicators of effective management of the enterprise during the 
organization of budgeting as a management technology. The term "monitorable indicators" provides 
for the definition of officials who monitor their implementation. The main levels of formation of the 
list of controlled indicators should be structural units of the enterprise, whose managers are able 
to influence them [19]. By preventive anti-crisis management indicators (PAMI) it is proposed to 
understand controlled indicators of effective management of the enterprise, which is the starting 
point for calculating the selected CVP analysis indicators of the enterprise's activity (Table 4.4) and 
are functionally independent of each other (4.1):
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PAMI V C P LC E C C C Ccua const p n post= { }, , , , , , , ,,  (4.1)

where Vcua – variable costs per unit of activity, money unit; Cconst – constant costs, money unit; 
P – price of a unit of activity, money unit; LC – logistics costs, money unit; x – volume of activity, 
nature unit; C – total number of clients (customers), units; Cp – the number of positive reviews 
from customers who purchased the product, units; Cn – the number of new customers, units; 
Cpost – the number of consumers who made more than five orders, units.

These nine indicators correspond to the general principles of forming a system of controlled 
indicators [19]. It is proposed to distribute responsibility with the help of the developed Mark Razu,  
profesor, Doctor of Economics, distribution matrix of administrative tasks (DMAT), used in pro-
ject management. The DMAT matrix is a table in which the names of positions, divisions and ser-
vices are located, as well as the tasks performed by these divisions, services, etc. are listed [20]. 
In a specific case, the PAMI tasks. The conditional sign indicates the relationship of each service 
unit or a specific employee to the performance of the planned indicator. When using responsibility 
matrices, it is necessary to be guided by the expediency of using certain symbols. The complexity of 
the responsibility matrix should correspond to the complexity of the tasks to be solved. The DMAT 
matrix uses symbols that reflect the three principle objects of each job performance [19]: making 
decisions about work; work management; performance of work and its technical and informational 
maintenance. The rules for filling the DMAT matrix with symbols are described in detail in the works 
of the developer Mark Razu, profesor, Doctor of Economics.

Thus, in order to substantiate the list of indicators of preventive anti-crisis management of 
a modern road enterprise, it is advisable to add two more stages to the developed algorithm for the 
formation of quantitative and qualitative CVP analysis indicators of the enterprise's activity (Fig. 4.2):

– formation of the list of indicators that is the starting point for calculating the selected CVP 
analysis indicators of the company's activity and are functionally independent of each other;

– formation of a list of the controlled PPAU of the enterprise based on the construction of a 
matrix for the distribution of administrative management tasks.

Approbation of the added stages was carried out for road industry enterprises. A fragment  
of the DMAT symbolic matrix of controlled indicators of the road organization of Ukraine is pre-
sented in Table 4.5.

 Table 4.5 Fragment of the DMAT symbolic matrix of controlled indicators of the road organization in Ukraine

No. PAMI name
Officials and structural divisions

Director Chief Accountant … Economist

1 Logistics costs !K PT … T

2 Scope of activity JAPOHAKT RPOHAT T

… … … … …

9 Number of new customers JAPOHAKT T … T
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In addition to the developed apparatus for depicting various types of participation in the perfor-
mance of work, the DMAT matrix has another advantage: the possibility of transitioning from the 
symbolic designation of responsibility to numerical and using the obtained indicators in the analysis 
and design of organizational solutions. This transition is carried out through a table of pairwise 
comparison of types of responsibility marked with symbols [19]. A fragment of such a table is 
presented in Table 4.6.

 Table 4.6 Pairwise comparison table

Symbols ! R JA P O H A K T Σ V, %

! 1 2 1 1 1 1 2 1 0 10 12.3

… … … … … … … … … … … …

T 2 2 1 1 1 2 2 2 1 14 17.3

Σ 8 15 7 6 5 13 11 12 4 81 100.0

According to the rules and principles of building the DMAT matrix, there were indicators that 
were selected as controlled, and they were assigned to the structural units of the enterprise using 
the DMAT matrix. After that, an assessment of the performance of the planned controlled indica-
tors was carried out, a fragment of the results is provided in Table 4.7.

 Table 4.7 Table of pairwise comparison of labor intensity of controlled indicators

No. PAMI name 1 2 3 4 5 6 7 8 9 Σ W, %

1 Logistics costs 1 0 0 1 1 0 0 0 1 4 4.9

2 Scope of activity 2 1 1 2 2 0 0 1 2 11 13.6

… … … … … … … … … … … … …

9 Number of new customers 1 0 1 1 2 0 0 0 1 6 7.4

Σ 14 7 8 12 15 2 4 7 12 81 100.0

As a result, it was found that the most labor-intensive indicators are variable costs per unit 
of activity, the total number of customers, the price of a unit of the volume of activity, the volume 
of activity. Next, the character matrix is converted into a numerical one. This can be done using 
Microsoft Excel. For convenience, the calculated final values can be presented as a percentage, i.e., 
divide the labor intensity of work execution and loading of structural units by the total number of 
points and multiply by 100. A fragment of the obtained results is shown in Table 4.8.

As a result of compiling the DMAT matrix, it was found that the most labor-intensive indica-
tors are variable costs per unit of activity (23.3 %) and volume of activity (16.9 %). The least 
labor-intensive are logistics costs (2.8 %). The obtained data can be used to determine the internal 
cost of activity of structural units. Including, it is possible to translate the obtained values into  
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monetary indicators. The matrix of the distribution of administrative tasks of management is not 
only a matrix of responsibility, which allows to visually depict the system of responsibility of struc-
tural units and executors for the performance of work on the project, but is also a full-fledged tool 
for organizational analysis and design.

 Table 4.8 Fragment of the numerical matrix of DMAT controlled indicators of the road organization in Ukraine

No. PAMI name Director Chief Engineer … Economist C S, %

1 Logistics costs 97.5 103.6 … 85.4 542.6 2.8

2 Scope of activity 1140.1 905.3 … 234.7 3219.0 16.9

… … … … … … … …

9 Number of new customers 621.9 128.0 128.0 1518.1 8.0

S 3478.1 5974.7 … 1493.7 19076.4 100.0

S, % 18.2 % 31.3 % … 7.8 % 100.0 % 19076.4

Conventional designations: C – estimated labor intensity of the performed work; S – assessment of the labor 
intensity of all operations performed by a specific position, structural unit

Thus, the methodical approach to the development of the PAMI list by the enterprise on the 
basis of the use of the proposed set of actions for the formation of the composition of the system 
of controlled indicators of effective management of the enterprise, which provides a reasoned 
choice by conducting a study of existing approaches to the composition of performance indicators, 
taking into account the specifics of the industry in which it operates, received further development 
enterprise and the use of the DMAT matrix for the distribution of responsibilities, which is a full-
fledged tool for organizational analysis and planning.

4.5 Discussion of the results of the methodology of preventive anti-crisis 
management of road enterprises 

As a result of the conducted research, the following results were obtained:
– expediency of using indicators of operational analysis is justified as a basis for forming indi-

cators of preventive anti-crisis management of road enterprises of Ukraine in conditions of sus-
tainable development in the VUCA-, DEST-, BANI-, RUPT-, TUNA-world. Continuous CVP analysis of  
planned and actual current activities of the enterprise will ensure transparency, predictability  
of activities and efficiency of use of available resources;

– the methodical approach to forming a list of CVP analysis indicators of the road enterprise's 
activity was further developed by coordinating the opinions of leading specialists both in the field 
of profit management and in the industry in which the enterprise operates, as well as taking into 
account, if necessary, the specifics of the latter's work. The proposed methodical approach is  
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universal and can be used to form a justified list of CVP analysis indicators of the enterprise's 
activity in any branch of economy;

– the qualitative composition of the CVP analysis indicators of the road enterprise has been 
improved, it is formed by ten indicators that allow not only to carry out all the main tasks of the 
CVP analysis, but also new ones that arise in the conditions of a socially-oriented economy and an 
unstable external environment. With the help of the formed system of CVP analysis indicators, road 
enterprises will be able to constantly monitor the dynamics of indicators and respond to negative 
changes in a timely manner, predicting them or creating positive changes;

– the methodical approach to the development of the list of indicators of preventive anti-crisis 
management of the enterprise has been improved due to the comprehensive consideration of the re-
sults of the study of the quantitative and qualitative composition of CVP analysis indicators; the spe-
cifics of the industry in which the enterprise operates and the distribution of responsibility for each 
selected controlled indicator with the calculation of the labor intensity of its implementation. Appro-
bation of the proposed approach made it possible to form a PAMI list by road enterprises of Ukraine.

The application of the obtained results in the activity of road enterprises of the road and trans-
port complex of Ukraine will prevent a crisis thanks to the formation of an opportunity to work  
ahead of schedule, creating scenarios of future current activities taking into account the re-
quirement of continuous improvement of work and carrying out transparent implementation of 
their implementation with rational use of resources. All this contributes to the fulfillment of the 
following Sustainable Development Goals: overcoming poverty; decent jobs and economic growth.

It is worth noting that in none of the four sections of the monograph the language was devo-
ted to the human factor. Therefore, in the next Chapter 5, in order to fill this gap, attention will be 
paid to the personnel management system.
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