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Abstract – The article examines the realm of management 
technologies, focusing on 25 key tools and their current 
trends of application. The specific factors influencing the 
enterprises of the construction industry are distinguished 
and the main risks affecting their activities are determined. 
In addition, a model of introducing modern management 
technologies into the economic security system of the 
enterprise is proposed. The proposed model was tested at 
the enterprise Supplementary Liability Company (SLC) 
"Khmelnitskhezelezobeton". During the approbation, 35 
experts from among management and production 
personnel were involved at the enterprise, which allows us 
to draw conclusions about the representativeness of the 
sample and the reliability of the obtained data at the 
enterprise. The proposed model allows to choose the most 
effective modern management technologies (out of the 25 
listed), which will contribute to the stable functioning of 
the enterprise's economic security system by neutralizing 
risks. Five tools and technologies have been identified for 
SLC "Khmelnitskhezelezobeton": benchmarking, 
complexity reduction, customer segmentation, digital 
transformation, mergers and acquisitions. 
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1. Introduction

The variability of the external environment and the 
acceleration of the development of socio-economic 
systems necessitate the search for new technologies and 
management tools. Modern management technologies 
allow enterprises to automate processes, increase labor 
productivity, make informed decisions, etc. 

The choice of management technologies in the 
practical activities of domestic enterprises depends on 
the goals of their application and the purpose of the 
business entity's functioning. The purpose of the 
operation of most enterprises is to increase their market 
value, increase business profitability, and increase the 
welfare of business owners [5]. As for management 
technologies, the purpose of their application lies in 
practical activities of enterprises, based on essential 
components, which are maintaining a stable mode of 
operation of a management system; effective 
achievement of set goals; implementation of the most 
effective methods and tools in practical activities; 
awareness of all processes that take place at an 
enterprise, as well as between an enterprise and external 
environment; consistency; prevention, overcoming the 
crisis, reducing the level of its negative consequences; 
efficient use of resources and improvement of 
indicators of production and economic activity of an 
enterprise.  

The term technology (the science of technology) 
was introduced into scientific circulation in 1772 by J. 
Bekman. As for technology in general, etymologically 
translated from Greek it means téchne – art, skill; 
logos – teaching. In a broad sense, it is understood as 
the amount of knowledge that is used to produce goods 
and services from economic resources [6].  
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Scientists understand by technology the study and 
knowledge of practical, in particular industrial, use of 
scientific discoveries [3], the use of organized 
knowledge to solve practical problems by organized 
systems of people and machines [1], the practical 
application of knowledge in one or another field; the 
way of performing a task, in particular with the use 
of technical processes, methods or knowledge, 
specialized aspects of a specific field of activity [9]. 
Management technologies are a purposeful process 
based on knowledge, experience and intuition, 
implemented within management functions using 
methods and tools and aimed at achieving the desired 
results. 

Since 1993, Bain&Company has been conducting 
research on the popularity of management tools and 
existing trends (Management Tools & Trends) based on 
a survey of heads of organizations around the world [7].  

This study is based on the evaluation of 25 
instruments, which include:  

 
1) advanced analytics;  
2) agile management;  
3) balanced scorecard;  
4) benchmarking;  
5) business process reengineering;  
6) change management programs;  
7) complexity reduction;  
8) core competencies;  
9) customer journey analysis;  
10) customer relationship management;  
11) customer satisfaction systems;  
12) customer segmentation;  
13) digital transformation;  
14) employee engagement surveys;  
15) internet of things;  
16) mergers and acquisitions;  
17) mission and vision statements;  
18) organizational time management;  
19) price optimization models; 
20) scenario and contingency planning;  
21) strategic alliances;  
22) strategic planning; 
23) supply chain management;  
24) total quality management; and  
25) zero-based budgeting.  
 

Such tools are quite specific and require taking into 
account the parameters of functioning of enterprises for 
a specific industry, which was considered in the study. 
The main risks and specific features of the functioning 
of enterprises were taken into account. Since the model 
was developed for enterprises in the construction 
industry, the main features of running such a business 
include: 

 

1) seasonality;  
2) resource provision;  
3) institutional restrictions;  
4) market conditions;  
5) socio-economic situation. 
Accordingly, the main risks include:  
1) a drop in demand;  
2) increase in the cost of resources;  
3) lack of employees with appropriate qualifications;  
4) lack of working capital;  
5) presence of technological failures;  
6) increasing competition (price, quality, new types of 

products from competitors, alternative technologies);  
7) decrease in the level of safety culture at the 

enterprise;  
8) reducing the level of managerial influence on 

processes and operations;  
9) decrease in the quality of internal economic 

control;  
10) infrastructure restrictions. 
 

The choice of management technologies depends on 
the specific operating conditions of an enterprise, which 
depends on the industry and specifics of the activity, as 
well as on the risks affecting the enterprise. That is why 
this article is devoted to taking into account possible 
factors influencing the enterprise's activity and the 
peculiarities of its choice of management technologies. 

 
2. Research Method 
 

The method of expert assessments and the 
subsequent formation of a cumulative matrix with an 
appropriate assessment of existing risks and available 
tools and technologies became the base for our 
research methodology. This makes it possible to 
determine the nominal vector of the effectiveness of 
management tools for decision-making by the 
management of the enterprise. 

In the general case, let us have N operating 
conditions of the enterprise and S types of risk. Let 
ans is the cumulative value (estimate) of the impact 
of a s-th type of risk on the n-th condition, 𝑎𝑛𝑠 ∈
{0, 1, 2, … }. If ans = 0, then this means that a s-th 
type of risk does not affect a n-th condition of 
enterprise's functioning at all. The greater the value 
of ans (it will be an integer), the stronger (and 
negative) this influence is. The entire set of 
assessments of the impact of risks on operating 
conditions of an enterprise will be presented in the 
form of a cumulative matrix: 

 

[ ]R ns N S
a

×
=C  (1) 
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For the convenience of further calculations, this 
matrix should be normalized by rows [11], [12]: 

 

 

(2) 

 
Then we will have a normalized cumulative matrix:  
 

   𝐂�𝑅 = [𝑎�𝑛𝑠]𝑁×𝑆 (3) 
 
in which, as a result of normalization according to 

(2), each row contains at least one unit. 
 

Let bsm be the cumulative value (estimate) of the 
power of influence (efficiency) of the m-th tool or 
technology to eliminate (neutralize) the s-th type of 
risk, 𝑏𝑠𝑚 ∈ {0, 1, 2, … }. If bsm = 0, then this means 
that the s-th type of risk cannot be eliminated at all 
with the help of the m-th tool. More precisely, in 
such a case, this tool has zero effectiveness. The 
greater the value bsm (it will be an integer), the more 
effective m-th tool for neutralizing the s-th type of 
risk is. The entire set of assessments of the 
effectiveness of risk neutralization tools for an 
enterprise will be presented in the form of a 
cumulative matrix:   

 
𝑅𝑀 = [𝑏𝑠𝑚]𝑆×𝑀 (4) 

 
As in the case of matrix (1), for the convenience of 

further calculations, this matrix should be normalized 
in rows: 

 

 

(5) 

 
Then we will have a normalized cumulative matrix: 
 

   𝐑�𝑀 = �𝑏�𝑠𝑚�𝑆×𝑀 (6) 
 
in which, as a result of normalization according to 

(5), each row contains at least one unit. 
Let us consider the product of matrices (3) and (6) 
 

   𝐇 = 𝐂�𝑅 ∙ 𝐑�𝑀 (7) 
 

where: 
 

   𝐇 = [ℎ𝑛𝑚]𝑁×𝑀 (8) 
 

If, for example, we sum up all the elements of the 
first column of the matrix (8) and divide it by the 
sum of all the elements of this matrix, we will get a 
number that will indicate the power (efficiency) of 
the first tool in neutralizing all risks for a given list of 
conditions. Thus, after the conversion: 

 

(9) 

 
Next, we find the set IT of such indices m*, for 

which 
 

 ℎ�𝑚∗ > 𝑝1 (10) 
  
where p1 is an indicator of the threshold (weak) 

effectiveness of the tool (technology) for risk 
neutralization [10], [4]. Let us consider that if 
ℎ�𝑚∗ > 𝑝1, then m*-th the tool lacks effectiveness, and 
its utilization is not cost-effective. Using this or an 
alternative tool always incurs non-zero costs, making 
it impractical to use the tool or technology casually 
[2], [8]. Therefore, the mentioned set: 

 
 𝐼𝑇 = �𝑚∗:ℎ�𝑚∗ > 𝑝1� ⊂ {1,𝑀������} (11) 
 
Now we get a realistic tool efficiency vector: 
 

*
1 T

m I
p

×
 =  P  (12) 

 
in which pm* is the calculated efficiency of m*-th 

tool, and |𝐼𝑇| is the number of effective tools, 
moreover: 

 

 for all 𝑚∗ ∈ 𝐼𝑇 
(13) 

 
in addition: 
 

𝑝𝑚∗ ∈ (0;   1) for all 𝑚∗ ∈ 𝐼𝑇 (14) 
It is obvious that indicators (14) are probabilistic 

in nature. That is, they are equivalent to probabilities, 
which should be perceived as normalized proportions 
of comparable instruments [8], [10]. 

Having a realistic tool efficiency vector (12), the 
enterprise uses these tools according to, in fact, 
fractions (14). Such implementation of modern 
management technologies in EESS will take place 
during the period in which the assessment matrices 
(1) and (4) will be stable (valid, reliable) [2], [8]. In 
order to obtain matrices (1) and (4), we will involve 
L experts, each of whom will provide his own matrix: 

 
𝐶𝑅(𝑙) = [𝑎𝑛𝑠(𝑙)]𝑁×𝑆 for all 𝑙 = 1,𝐿����� (15) 
та: 
𝑅𝑀(𝑙) = [𝑏𝑠𝑚(𝑙)]𝑆×𝑀 for all 𝑙 = 1,  𝐿����� (16) 
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where 𝑎𝑛𝑠(𝑙) is a judgment of a 𝑙-th expert about an 
impact of a 𝑠-th type of risk on 𝑛-th condition, and 
𝑏𝑠𝑚(𝑙) is a judgment 𝑙-th expert about an impact of 
𝑚-th tool or technology for elimination 
(neutralization) 𝑠-th type of risk. Theoretically, one 
expert should provide in total 𝑁 ⋅ 𝑆 + 𝑆 ⋅ 𝑀 =  = 𝑆 ⋅
(𝑁 + 𝑀) evaluations of their judgments. This can be 
quite a large number, because for 5 conditions, 10 
risks and 25 tools, we will have 10⋅(5+25)=300 
evaluations of judgments. Therefore, we will 
introduce the following two conceptual restrictions 
here: 

1) the expert's judgments should be in a binary (i.e. 
simplified) form - if the expert believes that the 
influence basically exists (the tool is really effective), 
then he sets 1, otherwise - he sets nothing (the matrix 
is automatically filled with zeros in those places 
where the expert did not provide judgments); 

2) the number of judgments of one expert on each 
row of the matrix (15) does not exceed a 
predetermined number, that is, for each condition of 
the enterprise's functioning, the expert can provide 
no more than a certain number of judgments, which 
must be significantly less than the number of risks 
(for example, twice); similarly, the number of 
judgments of one expert on each line of the matrix 
(16) does not exceed a predetermined number, that is, 
for each risk, the expert can provide no more than a 
certain number of judgments, which should be 
significantly less than the number of instruments (for 
example, approximately three times). 

Thus, accepting the stated restrictions, the 
following conditions will be met for each expert: 

 

𝑎𝑛𝑠(𝑙) ∈ {0, 1} and 𝑏𝑠𝑚(𝑙) ∈ {0, 1} (17) 
 
Besides: 

 

(18) 

and: 

 

(19) 

 
where 𝑆max is the maximum number of judgments of 

the l-th expert on each condition of the enterprise's 
functioning in the matrix 𝐶𝑅(𝑙), and 𝑀max is the 
maximum number of their judgments for each risk in 
the matrix 𝑅𝑀(𝑙). 

 
Matrices (1) and (4) are formed as follows: 

 

(20) 

and: 

 

(21) 

 
3. Results  
 

The testing at the SLC «Khmelnitskhezelezobeton» 
enterprise involved 35 experts from among the 
management and production staff. SLC 
«Khmelnitskhezelezobeton» is a large enterprise in the 
construction business, so all involved experts were 
highly qualified and had extensive work experience. 
The survey was conducted at the end of August 2022, 
which corresponds to the period of the warm season, 
with the aim of determining the best combination of 
tools and technologies for the period of September 
2022. 

Cumulative matrix СR for SLC 
«Khmelnitskhezelezobeton», shown in Table 1, is 
sufficiently heterogeneous. 
 

Table 1. Cumulative matrix СR for SLC «Khmelnitskhezelezobeton» for the period of warm season (August 2022) 
 

 Risks (by list numbers given in the Introduction) 

 1 2 3 4 5 6 7 8 9 10 
Seasonality 13 9 0 1 1 4 0 1 0 2 
Resource support 1 10 0 1 1 7 0 0 1 1 
Institutional restrictions 3 1 1 8 0 5 0 2 4 0 
Market conditions 4 0 16 6 1 10 5 1 1 9 
Socio-economic situation 3 9 1 3 5 9 1 0 1 9 

 
Table 1 contains zeros in each row, indicating the 

absence of influence of the corresponding risks on the 
corresponding conditions. In particular, the lack of 
employees with appropriate qualifications and the 
decrease in the level of safety culture at the enterprise 
have no effect on the conditions of seasonality and 
resource provision. On the other hand, the market 

situation can have negative consequences due to the 
lack of workers with appropriate qualifications. Of 
course, the drop in demand is strongly linked to 
seasonality. In the normalized cumulative matrix 𝐂�𝑅 
(Table 2), based on using the units in the rows, it can be 
seen which risks each of the five conditions is most 
strongly associated with. 
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Table 2. Normalized cumulative matrix 𝐂�𝑅 for SLC «Khmelnitskhezelezobeton» for the period of warm season (August 
2022) 

 Risks (by list numbers given in the Introduction) 
 1 2 3 4 5 6 7 8 9 10 

Seasonality 1 0,692 0 0,076 0,076 0,307 0 0,076 0 0,153 
Resource support 0,1 1 0 0,1 0,1 0,7 0 0 0,1 0,1 

Institutional restrictions 0,375 0,125 0,125 1 0 0,625 0 0,25 0,5 0 
Market conditions 0,25 0 1 0,375 0,062 0,625 0,312 0,062 0,062 0,562 

Socio-economic situation 0,333 1 0,111 0,333 0,555 1 0,111 0 0,111 1 
 

Cumulative matrix RМ for SLC 
«Khmelnitskhezelezobeton» is shown in Table 3. 
Here, too, there is a significant spread of the sums of 
integer estimates of 35 experts. It is interesting that of 
the 250 elements of this matrix, 93 are zeros, and the 
 

 number of units is 110. Analysis of the units of the 
normalized cumulative matrix 𝐑�𝑀 (Table 4) shows that 
only the complexity reduction technology (#7) has the 
greatest effectiveness in eliminating more than one type 
of risk.  

Table 3. Cumulative matrix RМ for SLC «Khmelnitskhezelezobeton» for the period of warm season (August 2022) 
 

  Tools and Technologies (by list numbers listed in the Introduction) 
  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 

R
is

ks
 (b

y 
th

e 
nu

m
be

rs
 g

iv
en

 
in

 th
e 

In
tro

du
ct

io
n)

 

1 3 1 1 13 4 0 0 1 2 0 8 7 1 1 0 1 0 0 6 0 1 1 0 0 1 
2 1 2 1 0 0 1 5 0 1 0 1 0 1 0 0 1 0 1 3 0 0 1 0 1 0 
3 0 2 0 0 1 1 1 3 0 1 0 0 10 9 8 3 1 12 1 0 0 1 1 1 1 
4 5 2 5 1 3 1 1 1 0 0 0 1 3 0 1 5 1 0 1 0 1 0 0 0 6 
5 0 0 0 1 0 1 0 1 0 0 0 1 0 1 8 0 0 1 0 1 1 0 1 5 0 
6 0 1 1 3 0 0 5 1 1 1 1 6 0 1 1 1 0 1 0 0 1 0 1 0 0 
7 1 0 0 0 1 3 1 0 1 1 1 1 6 0 1 0 12 1 1 1 1 0 0 1 0 
8 3 4 1 1 1 5 0 1 1 1 0 0 4 8 1 3 1 2 1 1 1 0 0 0 0 
9 0 1 1 1 6 0 2 1 2 1 4 0 0 0 1 1 0 2 1 1 1 0 1 1 1 

10 1 1 1 1 0 1 12 0 1 1 0 1 6 1 0 0 0 1 0 2 0 1 1 1 1 
 
Table 4. Normalized cumulative matrix 𝐑�𝑀 for SLC «Khmelnitskhezelezobeton» for the period of warm season (August 
2022) 
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The result of the matrix product in the Table 2 
and 4 is shown in Table 5. Nominal vector of 
efficiency of tools 𝐇�, 25 elements of which are 
calculated according to formula (9), i.e. as: 

 

(22) 

is shown in the Table 6. For SLC 
«Khmelnitskhezelezobeton» the threshold (weak) 
efficiency indicator of the tool (technology) for risk 
neutralization was taken as 𝑝1 = 0,05. Therefore, the 
set of indices 𝑚∗, for which ℎ�𝑚∗ >0,05 is the 
following:  

 𝐼𝑇 = {4, 7, 12, 13, 16}. 

 
Table 5. Matrix 𝐇 = [ℎ𝑛𝑚]5×25, calculated as (7), for SLC «Khmelnitskhezelezobeton» for the period of warm season 
(August 2022) 
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Table 6. Nominal vector of efficiency of instruments 𝐇� = �ℎ�𝑚�1×25

 for SLC «Khmelnitskhezelezobeton» for the period of 
warm season (August 2022) 
 

Tools and Technologies (according to the list numbers given in the Introduction) 
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The corresponding columns are highlighted in the 

Table 6. Therefore, for SLC 
«Khmelnitskhezelezobeton» for the period of 
September 2022, the realistic tool efficiency vector P, 
calculated by formula (13) as following: 

 

 for all: 
 𝑚∗ ∈ {4, 7, 12, 13, 16}, 
 
consists of five tools and technologies: benchmarking, 

complexity reduction, customer segmentation, digital 
transformation, and mergers and acquisitions. This 
vector is shown in Table 9, where, certainly:  𝑝4 +
𝑝7 + 𝑝12 + 𝑝13 + 𝑝16 = 1. 

 

Table 7. Realistic tools efficiency vector 𝑃 = [𝑝𝑚∗]1×5  for 
SLC «Khmelnitskhezelezobeton» for the period of warm 
season (August 2022) 
 

 Tools and technologies (according to the list 
numbers given in the introduction) 

𝑚∗ 4 7 12 13 16 
*mp  0,178 0,323 0,199 0,161 0,137 

 
Vector P in Table 7 is both an evaluation "report" 

for August and an indicator of how to combine the use 
of tools and modern management technologies in EESS 
of SLC «Khmelnitskhezelezobeton» during September 
2022 (of course, provided that no global changes are 
expected during September that is, the macroeconomic 
situation will remain at the same level of the ratio of 
stability and instability). 
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4. Conclusions 
 

In the event, the technology of reducing 
complexity should be dominant in the support of 
EESS of SLC «Khmelnitskhezelezobeton». About a 
third of all resources used to support EESS should go 
specifically to reducing complexity. The rest of the 
technologies have about the same weight. The impact 
of digital transformation, which is a consequence of 
adaptation to new conditions of the digital economy 
and digitalization in general, should be noted 
separately. 

It is expected that a new evaluation of the 
matrices 2022 𝐂𝑅 and 𝐑𝑀 will be carried out at the 
end of September (now, actually, for September) 
similarly to the Table 1 and table 3. It is quite 
possible that the application result for the model of 
the introduction of modern management technologies 
in EESS of SLC «Khmelnitskhezelezobeton» will 
again be a list of the same five tools and 
technologies, but with a slightly different efficiency 
vector. In general, the value of the research for 
enterprises in the construction industry lies in the 
improvement of management system and ensuring 
their economic security through the use of exactly 
those management tools that are able to create the 
maximum effect in accordance with the existing 
features of business functioning. Prospects for further 
research lie in the search for universal approaches 
that would allow leveling the influence of specific 
circumstances and conditions. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

References: 
 

[1]. Barbour, I. G. (1992). Ethics in an Age of 
Technology: Gifford Lectures, 2 (The Gifford 
Lectures 1989–1991). HarperCollins. 

[2]. Blalock, H. M. (1979). Social Statistics. New York: 
McGraw-Hill. 

[3]. Cambridge dictionary (2017). Definition of 
Technology.      Retrieved from: 
https://dictionary.cambridge.org/dictionary/english/te
chnology [accessed: 20 June 2023]. 

[4]. Fu, C., Yang, J.-B., Yang, S.-L. (2015). A group 
evidential reasoning approach based on expert 
reliability. European Journal of Operational 
Research, 246(3), 886–893. 

[5]. Havlovska, N., Rudnichenko, Ye., Babiy, I., 
Matiukh, S., Liubokhynets, L., Lopatovskyi, V. 
(2020). The strategy of choosing promising markets 
for the enterprise - subject of foreign economic 
activity on the basis of accessibility, safety and 
profitability criteria. Quality-Access to Success 
Journal, 21(178), 26-34. 

[6]. Henry, J. P. (1990). Making the technology-strategy 
connection. In International Review of Strategic 
Management. Chichester: Wiley. 

[7]. Rigby, D., Bilodeau, B. & Ronan, K. (2023) 
Management Tools & Trends 2023. Bain & 
Company.              Retrieved from: 
https://www.bain.com/insights/management-tools-
and-trends-2023/      [Accessed:02 July 2023]. 

[8]. Manly, B. F. J. (2008). Statistics for Environmental 
Science and Management. Boca Raton, FL : 
Chapman & Hall/CRC. 

[9]. Merriam-Webster Dictionary. (2017). Definition of 
Technology. Merriam-Webster.       Retrieved 
from: https://www.merriam-
webster.com/dictionary/technology  
[accessed: 12 June 2022]. 

[10]. Nott, D. J, Marshall, L., Fielding, M., Liong, S.-Y. 
(2014). Mixtures of experts for understanding model 
discrepancy in dynamic computer models. 
Computational Statistics & Data Analysis, 71, 491–
505. 

[11]. Romanuke, V. V. (2020). Division-by-q 
dichotomization for interval uncertainty reduction by 
cutting off equal parts from the left and right based 
on expert judgments under short-termed 
observations. Foundations of Computing and 
Decision Sciences, 45(2), 125–155. 

[12]. Rudnichenko, Y., Liubokhynets, L., Havlovska, N., 
Illiashenko, O., Avanesova, N. (2021). Qualitative 
Justification of Strategic Management Decisions in 
Choosing Agile Management Methodologies. 
International Journal for Quality Research, 15(1). 
209-224. 

https://dictionary.cambridge.org/dictionary/english/technology
https://dictionary.cambridge.org/dictionary/english/technology
https://www.bain.com/insights/management-tools-and-trends-2023/
https://www.bain.com/insights/management-tools-and-trends-2023/
https://www.merriam-webster.com/dictionary/technology
https://www.merriam-webster.com/dictionary/technology

