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Abstract

Economic measures, stability, efficiency, and effectiveness of arms expenditure are among the sources of national
defense. The technological level of the industry, the ability of firms to carry out their development and innovation,
together with the state's ability to specify and acquire requirements for new technologies promptly, in the short and
long term, form the structure of factors that significantly determine success in a potential war conflict. This paper,
conducted by a team of experienced researchers, aims to assess whether and to what extent the current deteriorated
international and security situation impacts the employment and revenues of selected arms companies in the Czech
Republic. The paper presents the results of the first research phase on 18 technological arms companies, commercial
firms or manufacturers of technologically advanced products, which have been operating on the market of special
military and security equipment for a long time. In the case study, we present a qualitative analysis of the impact of
government demand and human and material capital on the level of potential products.
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1. Introduction

The current state of the arms industry in the Czech Republic is a consequence of the transformation processes after
1989. Many state-owned companies are being broken up into private economic entities. The state-owned technical research
institutes remain, but apart from research and development, they enter the market with their production and thus create
competition for the private sector. On the demand side, there have been a series of successive reorganisations of the armed
forces, accompanied by a sharp decline in the number of members of armed forces units and establishments. The international
political situation is assessed as favourable to the peaceful coexistence of countries in Europe, irrespective of NATO or
Warsaw Pact membership. The outbreak of a military conflict in Europe is not foreseen for a long time. The exceptions are
the Balkan wars of 1991-1994 and the Kosovo War in 1999, culminating in the bombing of Yugoslavia. However, there is
currently an escalation of the conflict between Ukraine and Russia, which two milestones can characterise, the occupation of
Crimea in 2014 and Russia's armed entry into Ukrainian territory in 2022 [1,2,3].

The reduction of the armed forces affects the general demand for weapons systems. The overall situation since 1993
can be characterised as a disproportion between the development of the Czech Republic's national wealth and the trend in the
acquisition of weapons systems for its defence (see Figure 1).
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Fig. 1. Wealth development of the Czech Republic and acquisition of weapon systems until 2023. Data are normalised to
the unit vector [7].

Given the above, especially with the emphasis on the deteriorating international security and political situation, it is
important to address the capabilities of the domestic industry to provide such equipment with weapon systems and other
segments of the arms product portfolio that correspond to the current situation, characterised by an increased likelihood of
the outbreak of a so-called hot armed conflict. This is also the motivation for the research described below. [4,5,6]

2. Formulation of hypothesis

The basic idea of the article is that the negative change in the international and security situation in Europe impacts
the economy of economic entities involved in arms production.

The hypothesis is formulated as follows: “The worsened political and security situation has an impact on
employment and revenue levels of arms companies in the Czech Republic, so that employment and revenues of arms
companies are steadily increasing.”

3. Literary research

The Ministry of the Interior of the Czech Republic (2024) defines the concept of defensibility as "The ability of a
state to secure its sovereignty, territorial integrity and constitutional establishment against any military threat. It is achieved
through international political, security, economic, protective, technical and other measures" [8]. In terms of the topic under
study, the economic measures in the above quotation have particular relevance in terms of the specification of the state's
demand for arms production. Defensiveness as a concept is mentioned alongside the concept of defence. Defensiveness is
seen as a complex concept, including the measures discussed above, while defence, as a task of the armed forces, is one of
the formulated capabilities. This capability is practically manifested mainly by security measures.

Oligopolistic market environments are often defined in the literature. Schiller (2004, p. 191) states, "Oligopoly, a
market in which a few firms produce all or most of the market supply of a given good or service" [9]. Volejnikova (2017, p.
10) states, "An oligopoly is a form of market structure in which few firms operate in an industry, so that each firm has a
significant market share" [10]. Similarly, Samuelson and Nordhaus (2013, p. 171) state, "The term oligopoly means "a few
sellers" [11]. Several in this context can mean 2, 10, or 15. An important feature of an oligopoly is that each firm can influence
the market price." In principle, these authors agree in their definitions. The subject of the article is the relationship between
the state and arms firms with the expected increased demand for weapons systems on the state's part under a deteriorated
security situation. Awareness of the existence of an oligopolistic market environment is essential. It has implications for the
price demands of the state on the one hand and the pricing of supply on the part of firms. This situation is significantly
different from an environment of perfect competition. In addition, there are natural barriers to entry into the arms industry in
the form of secrecy requirements, increased risk of developing new technologies and reduced ability of firms to offer arms
production to customers outside the security industry. This possibility is reflected in the level of revenue.

Potential output corresponds to the full use of available resources - factors of production. Dornbusch and Fischer
(1994, p. 31) define potential output as "Output at full employment of resources" [12]. CNB (2024) lists several methods for
determining potential output - a technique based on the Cobb-Douglas production function, the Kalman filter as "a multi-
equation model estimated by a recursive algorithm", and the Hodrick-Prescott (HP) filter on time series GDP. The latter
method includes a forecast of developments. As seen from the above source, each method gives completely different results
[13]. Of particular interest in terms of the research addressed in this paper is the contribution of Cizek (2023), who notes the
complications of empirical research on potential output caused by the fact that it is "an unobservable quantity that can only
be estimated" [14]. She extends the current state of knowledge by forecasting the impact of the war in Ukraine using a
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simulation approach to determine confidence intervals for the level of potential output. The research results presented in this
paper do not use potential products in the sense of the above definitions. The confidence intervals of the development of
revenues, particularly its upper bound, are constructed as the maximum possible with the acceptance of the hypothesis that
increasing government demand for weapons systems increases the demand for labour, and more workers contribute to higher
revenues. Thus, growth in the economy is reflected in revenue growth and in the upper bound of the revenue forecast band.

The paper's subject is the analysis of the relationship between the demand for weapon systems, the derived demand
for human capital with the subsequent impact on the level of revenue. In this area, the results of existing research are mixed.
Korkmaz (2015) examines the causal relationship between defence spending, economic growth and unemployment. He
conducted the analysis using a panel data method about Mediterranean countries between 2005 and 2012 and concluded that
military spending hurts economic growth and increases unemployment [15]. Odehnal et al. (2023) analyse the evolution of
indicators characterising military spending using NATO member countries from 1999 to 2020. Besides recommending
further research, their conclusions could be more precise. They do not conclude on an apparent effect of arms spending on
reducing unemployment. Still, they point to a possible relationship between military expenditure and unemployment using
the examples of Poland, Bulgaria, Romania, and Albania [16]. Navarro and Cabello (2015) examine the relationship between
military spending and unemployment in 15 selected European Union countries and conclude that it is minimal [17]. These
sources generally point to a minimal relationship between demand for weapons systems and employment. However, apart
from Odehnal, all the relevant sources cited focus on research from 2015, one year after the occupation of Crimea. The
significance of the research results presented in this article lies in the analysis after 2014, a period expectedly affected by the
deteriorating relationship between the Russian Federation and Ukraine in particular, which is graduated by the occupation of
Crimea and the entry of Russia and its armed forces into the territory of Ukraine. In contrast, Krtalic and Major (2010) point
to the need, in the long term, to increase defence spending and invest in the armed forces [18]. They base their view on the
emergence of new threats, the development of technology and drastic changes in warfare, which significantly impact the
structure and size of military spending.

An essential aspect of the subject analysis is the capability of the industry firms in terms of their production. Modern
approaches to categorising firms in the arms industry emphasise the importance of product portfolio analysis, which allows
for a better understanding of the economic aspects of doing business in this sector. According to Krtalic and Major (2010), it
is crucial to identify how product diversity affects firms' financial performance and market position. Firms with a broader
range of products can spread risks more effectively and exploit synergies between different segments. This approach is
particularly relevant in the context of the arms industry, where innovation and adaptation to changing security requirements
play a crucial role. Analysis from Krtalic and Major shows that firms that invest in developing a wide range of defence
technologies tend to achieve higher revenues and are better prepared to face geopolitical uncertainties [18].

4. Characteristics of the arms industry in the Czech Republic

The Czech arms industry is characterised by a long history and specialist know-how, which predisposes it to an
innovative approach to developing, producing and integrating defence systems and technologies. The sector is structured to
respond effectively to customers' specific needs and requirements, which include state security and military forces and
international markets. The sympathetic detonation can be used by units of combat forces in certain circumstances (e.g.
demolition of objects of a minor nature, especially in built-up areas, demolition of enemy equipment, during mobility
measures - passage in an obstacle, etc.). This activity, as well as the method of rapid demolition, is particularly useful in those
places and tasks where the units are limited by time, the amount of ammunition and the establishment of a more demanding
firing mechanism.

Companies in this sector develop and produce their own products, distribute products created abroad, and provide
services for implementing new technologies into armaments. These activities are complemented by service and product
lifecycle capabilities, enabling companies to maintain long-term relationships with customers and provide the necessary
support throughout the systems' life.

Companies in this industry focus on domestic and international markets, with customers including NATO and other
non-NATO countries. This focus allows Czech arms companies to adapt to changing international security trends and
requirements, which requires flexibility in production processes and research and development of new technologies.

The Czech arms industry offers a wide range of products and capabilities, reflecting the diversity and specific focus
of individual companies.

One crucial sector is developing and manufacturing optical and electronic systems, including night vision and
targeting equipment, which are critical for modern military operations. Companies also specialise in distributing a wide range
of sophisticated military and security equipment, including aircraft, radar systems, air defence systems and anti-drone
systems. Another segment in which Czech companies excel is the development and production of munitions and explosives,
where innovations in material and chemical technologies bring new opportunities for more efficient and safer use. In software
solutions for military applications, companies focus on air traffic control systems and other specific applications requiring
high precision and reliability. The production and maintenance of armoured vehicles also represent an essential part of the
Czech arms industry, where companies offer comprehensive services from design to maintenance. Research and development
in defence systems is another crucial pillar, with an emphasis on the integration of new radar and sensor technologies.

The arms industry in the Czech Republic has partial potential for integrating defence systems, which allows
companies to combine domestic and foreign technologies effectively. This aspect is crucial for strengthening the Czech
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Republic's ability to participate effectively in its armament development. Cooperation with international partners and
suppliers plays a vital role in improving the quality and functionality of the systems supplied, which contributes to
maintaining the competitiveness of Czech companies in the international market. This strategy enables the implementation
of complex defence solutions and supports technological development and innovation throughout the sector. On the other
hand, international cooperation is necessary for Czech companies to avoid significant challenges in maintaining
competitiveness in the current competitive environment of the defence industry.

Although many Czech companies have historically acquired know-how and the ability to develop their products and
systems, current end customers prefer proven, functional systems with references. This trend leads to the fact that the Czech
defence industry often uses its capabilities more in reselling and distributing products developed by foreign partners or
engages in industrial cooperation where it can introduce and adapt foreign technology. In the past, when end customers were
willing to invest in products developed based on the demonstrated capabilities of domestic companies and adapted to their
specific requirements, the situation was different. Today, however, the market prefers entities capable of rapid integration
and adaptation to global technological standards and innovations.

5. Initial statistical data

The data source is the Public Register and the Collection of Deeds of the Ministry of Justice of the Czech Republic
(2024) [19]. The Public Register and the Collection of Deeds contain information on companies registered in the Czech
Republic, including annual accounts and reports. The basis for data processing and analysis is the data dictionary specified
by the author and shown in Table 1.

Table 1.
Data dictionary [19]
Name Literal title Description
Year Year of occurrence in the MS CR The period examined is from 2014 to 2022.
database (2024)
Company | Company, firm, registered company in | Individual company names. Only publicly available sources are
the Czech Republic, economic entity used in this article. Nevertheless, due to the sensitivity of the

conclusions, the individual companies are referred to as
Cifori€ (1;18).
The complete dataset for all companies is available from 2015 to
2021.

Revenue Company Revenue The company's revenue for the accounting period, generally
from 1 January to 31 December, is under review from 2014 to
2022.
Revenue € (0; 7 105 000 KCZK); KCZK =1 000 CZK.-

NOE Number of Employees Expresses the average number of employees reported by the firm

for the accounting period, usually from 1 January to 31
December of the year under review, from 2014 to 2022.
NOE € (0; 2 375)

Chapter 3 examines the impact of the deteriorated political-security situation between 2014 and 2022 on the potential
output of arms firms in the Czech Republic. It analyses 18 armaments companies, C1 to C18, members of the Association of
the Defence Industry (AOBP), with different revenue levels and different numbers of employees.

Although the data source for the statistical investigation is information from publicly available portals, it is decided
to anonymise the companies under investigation. This is because the marketing aspects of these firms are not the focus of
this research paper and may influence perceptions in the public community. Therefore, the business names of the companies
are replaced in this paper by the designations C1 to C18. These substitute names are listed in a random unordered order but
correspond to the company names from the Czech Commercial Register, separated by a semicolon: Meopta — optics, s.1.0.;
OMNIPOL a.s.; Forte a.s., DELINFO; spol. s.r.o.; Glomex MS, s.r.o.; Pramacom Group, s.r.o.; CS SOFT a.s; Ceska
zbrojovka a.s.; EVPU Defence a.s.; LP Prague s.r.o0.; Explosia a.s.; Military Technical institute, s.p.; RETIA, a.s.; ELDIS
Pardubice, s.r.o.; URC Systems, s.r.0.; TATRA DEFENCE VEHICLE a.s.; ERA a.s.; Sellier & Bellot, a.s.

Figure 2 and Figure 3 provide a basic overview of the analysed firms concerning their revenues (T) and number of
employees (NOE). The purpose of the figures 2 and 3 is to provide a basic overview. The clustering and how to construct the
clusters are presented in the following section. Figure 2 provides information about the companies in 2015 and shows the
two bare clusters on the Linkage Distance 2. One is formed by companies C2, C15, and C11, which are among the largest
employers. The other companies create the second cluster. The tree diagram shows that the analysed sample of companies is
composed of companies of different sizes, determined by revenues and number of employees. These clusters presented here
play only an informative role and make it possible to draw a partial conclusion that the production of the Czech defence
industry is based on companies of different sizes according to the number of employees. These private companies form an
oligopolistic market structure in each product segment except for one single company.
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Fig. 2. Tree diagram of the position of the analysed defence industry companies in 2015

Figure 3 shows a similar situation in 2021. Comparing Figures 2 and 3, there is no significant change in the position
of C2, Cl11, and C15. These companies are still among the most insignificant in the arms industry in the Czech Republic
regarding the number of employees and revenues.
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Fig. 3. Tree diagram of the position of the analysed defence industry companies in 2021

6. Partial conclusion

e Chapter 5 provides a basic view of the situation of selected arms companies in the Czech Republic.

e A cluster analysis of companies according to the amount of revenues and number of employees of the selected
companies in 2015 and 2021 is performed.

e The Czech Republic's defence industry, represented in the article by a selection of 18 companies with a diverse
range of product portfolios, is made up of private firms and a single state-owned firm, which form an oligopolistic
market structure.
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e The analysed companies are quite different in terms of number of employees.

e The analysed sample includes three companies that form a single cluster and exceed the other analysed companies
regarding the number of employees and revenues.

e  There are no significant changes in clustering over the period considered.

e No company in the sample is moving from a cluster of smaller companies to a cluster of larger companies.

7. Description of statistical processing of observations
The theoretical description of the statistical treatment of the observations consists of:

e The procedure for analysing the development of revenues from 2014 to 2022, depending on the number of
employees.

e  The description of the construction of clusters of companies based on the evolution of their revenues concerning the
evolution of the number of employees.

In terms of the formulated hypothesis, this means:

The deteriorating political and security situation is affecting employment. This impact is reflected in an increase in
the number of employees. The demand for employees is a derived demand. Its growth is a consequence of the demand to
produce arms companies. One of the manifestations of increased government demand for the arms segments is the rising
level of revenues. A situation where the revenues of arms firms are stagnant, or declining is a failure of the hypothesis. The
increasing gap in the number of workers is reflected in the growing gap in the revenues achieved. The hypothesis is
unconfirmed if increasing workers is not reflected in increasing revenues.

8. Development of revenue and number of employees

The situation is illustrated in Figure 4. The graph shows the timeline, the evolution of revenue, and the number of
employees. The above observation evaluates the aggregated situation of all the analysed companies. The evolution of revenue
over time and the evolution of the number of employees over time are monitored. The aggregate revenue growth was detected
at 7.5 mld. CZK in 2014 to 28 mld. CZK in 2022, and the number of employees increased from 6 990 in 2014 to 7 327 in
2022. The observations are further elaborated and evaluated on a company-by-company basis in the following chapters.
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Fig. 4. Comparing the revenues and number of employee’s development

where: Revenue — the sum of revenues achieved by the analysed companies in [KCZK =1 000 CZK]; NOE — number of
employees of all analysed companies.

9. Clusters of companies based on the evolution of their revenues concerning the evolution of the number of
employees

The previous chapter contains basic information on the total revenues of the analysed companies and the total
number of employees at the beginning and end of the period under study. The following chapters provide an analysis of the
development of revenues and employment. The subject of this chapter is:
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e cluster analysis of companies based on the variables revenues (T) and number of employees (NOE) in 2015

(complete data for 2014 are not available for all companies).

e cluster analysis of companies based on the variables revenues (T) and number of employees (NOE) in 2021

(complete data for 2022 are not available for all companies).

e cluster analysis of companies based on the regression relationship of the effect of number of employees (NOE) on
revenue (R) for the entire analysed period from 2014 to 2022.

The purpose of the chapter is to categorise the companies into classes and see whether the evolution between 2014
and 2022 affects the categorisation of the companies. That is, whether there is a company in the analysed portfolio that gains
a more significant market share at the end of the period under study compared to 2014, with respect to the volume of revenues
and the number of employees.

Procedure and conditions:
e The input data are the companies' T and NOE data.
e  For cluster analysis, the input data are standardised.
e Linear regression is chosen to determine the dependence of R on NOE.

T =x +B.NOE

(M

e o and [ are the parameters of the regression line, which are the variables of cluster analysis of companies based on
the dependence of T on NOE.

10. Input data

Table 2 summarises the input data for the cluster analysis.

Table 2.

Revenues (T) and number of employees (NOE) of the analysed companies in 2015 [19]
Company | Revenue (T, 2015) NOE (2015) Revenue (T, 2021) NOE (2021)
Cl 131 838 56 148 086 71
C2 3391 385 1574 5839 905 1542
C3 18 322 18 41 982 21
C4 152 817 161 388 202 240
C5 902 868 276 787 668 359
C6 255813 51 346 952 80
C7 834 815 552 920 951 558
C8 9 882 29 13 688 24
C9 90 039 21 556 942 16
C10 30 269 15 50 682 48
Cl1 2106 351 2287 3 674 883 1769
Cl12 1772 394 91 945 785 95
Cl13 309 682 15 281 996 24
Cl4 604 894 205 872 366 250
C15 3469 490 1443 5772 429 1535
Cl6 2407 54 234 576 108
C17 124 144 45 330 275 120
C18 412 398 288 1 049 585 373

The outliers are:

Company C11 - most significant number of employees in 2015;
Company C10 - smallest number of employees in 2015;
Company C15 - highest revenues in 2015;

Company C16 - lowest revenues in 2015;

Company C11 - most significant number of employees in 2021,
Company C9 - smallest number of employees in 2021;
Company C2 - highest revenues in 2021;
Company C8 - lowest revenues in 2021.
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The results of the cluster analysis are presented in Table 3.

Table 3.
Company clusters by number of employees and revenue in 2015
The year 2015 Year 2021
No. 1 No. 2 No. 1 No. 2
C2 Cl2| C5 ] Cl | C3 C2 Cl2 | C5 | ¢4 Cl
Cl1 C7 | C4 | C8 Cl1 Co9 | C7T | C6 C3
Cl15 Cl4| C6 | 9 Cl15 Cl4 | Cl6 C8
Cl8 | C13 | C10 Ci8 | Cl7 | CI10
Cl17 | Cl6 C4 Cl13
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Fig. 5. Company revenues by NOE in 2015 and 2021

Figure 5 illustrates the clusters created. The graph shows NOE on the x-axis and T on the y-axis, and their relation
reflects the situation in 2015 and 2021. The problem of the three companies analysed at the beginning and end of the period
is quite different compared to the situation of the remaining companies. Figure 5, together with Table 3 and the clusters, as
seen in Figures 2 and 3, clearly demonstrates the different situations of the analysed defence industry companies in the Czech
Republic.

11. Partial conclusion

The companies are divided into two clusters. A comparison of the individual clusters shows:

e (2,Cl11,and C15 belong to the same cluster (No. 1) in both years (2015, 2021). The companies are among the largest
in the sample despite the decrease in NOE for C11; at the same time, an increase in revenues is detected for all
companies in the cluster;

e all the remaining companies form a cluster No. 2;

e the structure of the clusters of companies with the highest revenues remains unchanged, i.e. the deterioration of the
security situation does not lead to a diametrically different market situation regarding the companies' revenues and
number of employees.

12. Cluster analysis of companies based on the regression relationship

Cluster analysis based on the regression relationship between T and NOE forms clusters according to the functional
dependence of T on each company's NOE development. The situation is illustrated in the following Table 4. It contains the
values of the parameters of the regression function and the value of the coefficient of determination R2. Data for the whole
analysis period is processed, and linear regression is used. The coefficient of determination measures the model's accuracy
and can take values from 0 to 1. The higher the value, the higher the accuracy of the model. Low values, usually below 0.5,
indicate that other influences are related to the dependent variable. In the present analysis, this means that the movement in
the number of employees is not a sufficient explanatory variable, and the conclusion of a close relationship between R and
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NOE cannot be accepted. The regression relationship calculations are performed using Statistics software, and the chosen
significance level is 0.05.

Table 4.
Regression function parameters and coefficients of determination
Company o B R? Summary
Cl1 46451 | 1705.8 | 0.0594 | Existence of unobserved independent variables.
C2 3000000 | 529.97 | 0.0009
C3 -59 638 | 4316.1 | 0.5394 | 54% accuracy of the model of the dependence of R on NOE.
C4 -211 670 | 3561.5 | 0.2602 | Existence of unobserved independent variables.
Cs -311877 | 4134.7 | 0.3632
Cé6 73489 | 2477.1 | 0.3438
Cc7 621043 | 544.45 | 0.0064
C8 4378.3 | 273.37 | 0.154
C9 144913 | 6112.7 | 0.0462
C10 -23200 | 3866.1 | 0.5536 | 55% accuracy of the model of the dependence of R on NOE.
Cll1 10 000 000 | -3 472.5 | 0.8252 | 82% accuracy of the model of the dependence of R on NOE.
Cl12 5000000 | -40 027 | 0.1006 | Existence of unobserved independent variables.
C13 -7641.6 | 10583 | 0.2011
Cl4 23755 | 1944.4 | 0.0628
Cl15 -10 000 000 | 11796 | 0.4321
Cl16 -306 136 | 8 827.8 | 0.2297
C17 -25727 | 2179.5 | 0.5568 | 56% accuracy of the model of the dependence of R on NOE.
C18 -3000000 | 11742 | 0.6168 | 62% accuracy of the model of the dependence of R on NOE.

Figures 5, 6, and 7 show the progression of the regression functions, cluster by cluster. The graphical representation

provides a clear overview of the distribution of companies into clusters. Figure 5 shows the regression functions of the
companies that always form a separate cluster. The waveforms are quite different.

Symptomatic for individual companies are:

company C11 - decrease in NOE and increase in R, 82% accuracy of the model of the dependence of R on NOE, the
development of the number of employees does not lead to an increase in revenue;

company C12 - a slight increase in NOE and a decrease in R, due to R2 = 0.1006, the existence of other unobserved
independent variables can be assumed;

company C15 - increase in NOE and increase in R, 43% accuracy of the model of the dependence of R on NOE, the
existence of other unobserved independent variables can be assumed;

companies clustered in cluster 4 show a steep growth of the regression line (compared to the other clusters). For
companies C18 and C16, the development of R and the growth of NOE are detected, but only for company C18, with
a high precision of 62% (more than 50%, author's limit). For companies C13 and C16, the existence of other
unobserved independent variables can be assumed;

The other companies comprise cluster 5, except for C3, C10, C11 and C17, and other unobserved independent
variables can be assumed.

Cluster No.1, No.2, No.3

18

N0

-12
-22
-32

Revenue

42
52
62
72
-82

NOE
Cl2 ——C15 ——-Cl1
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Fig. 6. Cluster analysis depending on regression function parameters — cluster No. 1, 2, 3
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Fig. 8. Cluster analysis depending on regression function parameters - cluster No. 5
Partial summary of the cluster analysis:

e  The overall worsened political and security situation is reflected in an increase in revenues and an overall increase in
the number of employees.

e At the company level, the sample includes companies with a decline in revenues or a decline in the number of
employees at the end of the period compared to the beginning of the period; in this sense, the hypothesis is rejected.

e The above chapter describes the situation in total and for individual companies. The situation for the analysed
companies can be described as cyclical, with a rise and fall of R and NOE during the monitored period.

e  With the exception of C3, C10, C11, C17, and C18, the effect of NOE on revenue development cannot be considered
proven. The revenue of these companies is affected by other unobserved independent variables. The regression model
proves this, and its accuracy is shown in Table 4. The high value of the R2 determination index of the regression
function is not related to noise generation, with the exception of C11.

e  Cluster analyses, depending on the individual variables R and NOE and the parameters of the regression function,
yield different results.

e Different results indicate different company situations—the sample of arms companies varies from the smallest to
the largest in terms of number of employees and revenues.

e  There are no companies in the sample for which it is possible to detect a significantly different situation compared to
other companies at the end of the period under review, as shown by the results of the cluster analyses, see Tables 4.
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13. Conclusion

The article's subject is the results of the first stage of the research on changes in the revenue level in connection with
the worsening international political situation due to the outbreak of the war conflict between the Russian Federation and
Ukraine. The hypothesis is formulated: “The worsened political and security situation has an impact on employment and
revenue levels of arms companies in the Czech Republic, so that employment and revenues of arms companies are steadily
increasing.”

The hypothesis must be rejected, both in the context of the above micro-view and because of the existence of
companies whose revenues in 2022 are lower than in 2014.

Overall, the Czech arms industry is responding to the requirements of the dynamic international security
environment, as evidenced by its technological level and ability to innovate. This capability is closely linked to the
oligopolistic market structure, which shapes pricing strategies and encourages the development of new products, as shown
by the economic analyses presented in the paper. Integrating systems and technologies form the basis for developing defence
solutions and ensuring national defence capability in an unstable geopolitical climate.

Emphasis on research and development in the future is necessary for maintaining Czech companies' competitiveness
and adaptability in the markets. Given the importance of these factors, future research should focus on strategies for state
support of innovation in the arms industry to effectively counter current and future security threats [23, 24].

Acknowledgements
The authors are grateful to the University of Defence for all the support during the scientific research.
References

1. Hujer, V., Slouf, V. Farlik, J. Utility as a Key Criterion of a Decision-Making on Structure of the Ground Based Air
Defence. Modelling and Simulation for Autonomous Systems: 8th International Conference, 2022. DOI: 10.1007/978-
3-030-98260-7 15.

2. Ivan, J., Sustr, M., Pekaf, O., Potuzak, L. Prospects for the Use of Unmanned Ground Vehicles in Artillery Survey.
International Conference on Informatics in Control, Automation and Robotics, 2022. DOI: 10.5220/0011300100003271

3. Odehnal, J., Sedlacik M., Political stability as determinant of terrorist attacks in developed and developing countries:
An empirical multivariate classification analysis. AIP Conf. Proc. 10 July 2018; 1978 (1): 090005. DOI:
10.1063/1.5043742

4. Ivan, J., §ustr, M., Sladek, D., Varecha, J., Gregor, J., Emergency Meteorological Data Preparation for Artillery
Operations. In: Giuseppina Gini, Henk Nijmeijer, Dimitar Filev. Proceedings of the 20th International Conference on
Informatics in Control, Automation and Robotics. Rim, Italie: ScitePress, 2023, ro&. 2023, Volume 1, s. 250-257. ISSN
2184-2809. ISBN 978-989-758-670-5. doi:10.5220/0012205500003543.

5. Sustr, M., Ivan, J., Blaha, M., Potuzak, L. 4 Manual Method of Artillery Fires Correction Calculation. Military
Operations Research, 2022. 27(3), 77-94. DOI: 10.5711/1082598327377

6. Sedlaéek, M., Dohnal, F., Ivan, J., Sustr, M. Possible approaches to assessing terrain mobility after the effects of
artillery munition. Cogent Social Sciences, 2024, 10(1). DOI: 10.1080/23311886.2024.2368096

7. Slouf, V., Blaha, M., Peka¥, O., Brizgalova, L., Miillner, V. An Alternative Model for Determining the Rational
Amount of Funds Allocated of Defence of the Czech Republic in Conditions of Expected Risk. Defense and Strategy. C.
1,s.2023. 149-172. ISSN 1802-7199 (online).

8. MV CR. EGoverment. Online. Ministry of the interior of the Czech Republic. EGoverment. Available
from: https://www.mvcr.cz/clanek/obranyschopnost-statu.aspx. [cit. 2024-04-16].

9. Schiller, B. R. Microeconomics today. Brno: Computer Press. Business books (Computer Press). 2004. ISBN 80-251-
0109-6.

10. Volejnikova, J. Microeconomics I. Pardubice: University of Pardubice. 2017. ISBN 978-80-7560-078-3.

11. Samuelson, P. A., Nordhaus, W. D., Economics. 19. Prague: NS Svoboda. 2013. ISBN 978-80-205-0629-0.

12. Dornbusch, R., Fischer, S. Macroeconomics. Professional literature for teachers and the public. Prague: State
Pedagogical Publishing House. 1994. ISBN 80-042-5556-6.

13. CNB. Uncertainties regarding the calculation of the potential product. Online. Czech National Bank. Available
from: https://www.cnb.cz/cs/menova-politika/zpravy-o-inflaci/tematicke-prilohy-a-boxy/Nejistoty-ohledne-vypoctu-
potencialniho-produktu. [cit. 2024-04-16].

14. Cizki, A. Potential output and the output gap in times of economic crises. Online. Political Economy. 2023, &. 71(2),
article 71(2), s. 177-198. ISSN 0032-3233. Available from: https://doi.org/DOI: 10.18267/j.polek.1380. 2023. [cit. 2024-
04-16].

15. Korkmaz, S. The Effect of Military Spending on Economic Growth and Unemployment in Mediterranean Countries.
International Journal of Economics and Financial Issues, 2015. 5(1), 273-280.

16. Odehnal, J., Neubauer, J., Davidova, M., Kubinyi, L., Brizgalova, L. Military Expenditure and Unemployment in
Selected NATO Member States. AD ALTA: Journal of Interdisciplinary Research, 2023, 13(02), 190-196. ISSN 1804-
7890. IF 0,700. doi: www.doi.org/10.33543/1302.

510



17.
18.
19.
20.
21.
22.

23.

24.

Navarro, M. S. And Cabello, M. V. The Causal Relationship between Military Spending and Unemployment in the EU
15. Social Science Research Network. 2015. DOI:10.2139/ssrn.2550136.

Krtali¢, S., Major, A. Military Expanditures in the Maelstrom of the Globalized World. Economic Exploitation, Vol.
23,2010, No. 2, P. 142-161. Available from: https://hrcak.srce.hr/file/87736. [cit. 2024-02-25].

MS CR, 2024. Justice.cz. Online. Available from: https://justice.cz/. [cit. 2024-04-10].

Andél, J. Mathematical statistics. Praha: SNTL - Nakladatelstvi technické literatury, 1978. ISBN 04-017-78.
Kubanova, J. Statistical methods for economic and technical practice. 3. Pardubice: STATIS, 2008. ISBN 978-80-
85659-47-4.

Wonnacot, T. H., Wonnacot, R. J. Statistics for trade and economy. Prague: Victoria Publishing. 1993. ISBN 80-
85605-09-0.

Cirdei, I. The impact of globalization on the security environment. The 25th international conference. The knowledge-
based organization (vol I), Conference proceedings 1, Management and Military Sciences, pp. 40—46, Land Forces
Academy Publishing House, Sibiu, 13 — 15.06.2019, ISSN 1843 — 682X, ISBN 978-973-153-355-1; index BDI
https://www.degruyter.com/view/j/kbo.2019.25.issue-1/kbo-2019-0006/kbo-2019-0006.xml.

Rolenec, O., Zeleny, J., Sedlacek, M., Palasiewicz, T. The Effect of Engineer Devices for Mobility Support used in the
NATO on Command and Control. 2021 International Conference on Military Technologies (ICMT), Brno, Czech
Republic, 2021, pp. 1-5, DOI: 10.1109/ICMT52455.2021.9502790.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the
individual author(s) and contributor(s) and not of CNDCGS 2024 and/or the editor(s). CNDCGS 2024 and/or the editor(s)
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or products
referred to in the content.

511



	Possibilities of Using Unmanned Aerial Vehicle in Geospatial Support in the Czech Army
	Abstract

	6. Conclusions
	Acknowledgements
	References
	Methodological Concepts of Appling AI into Military and Economic Capabilities Data Analysis
	Abstract

	3. Conclusions
	References
	Feasibility of Casualty Evacuation by Unmanned Systems
	Abstract

	References
	Abstract

	1. Introduction
	2. Default Conditions and Risk Assessment Analysis Methods
	3. Risk Analysis of Spare Parts Produced by Additive Technologies
	3.1. Identification of risks of failures of manufactured spare parts
	3.2. Evaluation of the probability of failure of the manufactured spare part
	3.3. Categorization of the difficulty of fault detection

	4. Risk Assessment
	4.1. Description of the risk assessment
	4.2. Risk Treatment is the process of selecting and implementing measures to modify risk

	5. Conclusion
	Acknowledgements
	References
	Abstract

	Firing Data Accuracy and its Impact on the Effectiveness
	of Artillery Fire
	Abstract

	References
	Abstract

	6. Conclusions
	Acknowledgements
	References
	Abstract

	Security Strategies of the Visegrad Group Countries in the Current Security Environment
	Abstract

	9. Conclusions
	Acknowledgements
	References
	Abstract

	Contemporary Civil-Military Relations
	Abstract

	References
	The Impact of the War Conflicts on Residential Childcare: A Survey into Czech Children's Homes
	Abstract

	Approaches to the Population Sheltering in Selected Countries in Relation to Threats and the Security Environment
	Abstract

	Conclusions
	Acknowledgements
	References
	Analysis of Migration in the Czech Republic and Security Challenges in the Context of the Current Geopolitical Situation
	Abstract

	8. Conclusions
	Acknowledgements
	References
	War’s Shadow: Exploring Multifaceted Strategies in the Politics of Fear
	Abstract

	1. Introduction
	2. Theoretical Framework
	1. The strategic and instrumental use of fear as a tool by those in power - Instrumental approach.
	2. The ways in which fear is discursively produced, disseminated, and reinforced by the regime and other social actors - Discursive approach.
	3. The affective dimension of fear and its impact on individuals and groups - Emotional approach.
	4. The power dynamics, institutional structures, and societal conditions that are both shaped by the politics of fear and contribute to its production - Sociopolitical approach.
	5. Individual and collective psychological processes that underlie the politics of fear - Psychological approach.
	3. Data and Methodology
	1. Scan Interfax Monitoring System. The Scan Interfax monitoring system facilitated a systematic analysis of the Russian media landscape. Relevant articles and messages were extracted using predetermined keywords. A total of 10,000 articles were initi...
	2. NVivo Software Analysis. The selected articles underwent content analysis using NVivo software. This method allowed for the identification of patterns, themes, and sentiments within the media content, providing a deeper understanding of the narrati...
	3. Critical Discourse Analysis. Employing critical discourse analysis, the study delved into extra-discursive behaviors of political actors. This approach enabled a nuanced exploration of the socio-political dynamics during the specified period.
	4. Results
	5. Discussion
	6. Conclusions
	Acknowledgements
	References
	1. Altheide D.L. Terrorism and the Politics of Fear. Rowman & Littlefield Publishers; Second edition. 2017. 247 pp.
	2. Appadurai A. Fear of small numbers: An essay on the geography of anger. Duke University Press, 2006.
	3. Arendt H. Eichmann in Jerusalem: A Report on the Banality of Evil. Penguin Classics. 2006. 336 pp.
	4. Berdyaev N. Ekzistentsial’naya dialektika bozhestvennogo i chelovecheskogo. – O naznachenii cheloveka. M.: Respublika. 1993. 383 pp.
	5. Brown W. Walled states, waning sovereignty. Princeton University Press, 2010.
	6. Cohen S. Folk Devils and Moral Panics: The Creation of the Mods and Rockers. Routledge. 2011. 282 pp.
	7. Didier F. Enforcing Order: An Ethnography of Urban Policing. Cambridge: Polity Publishing, 2013, 320 pp.
	8. Didier F. Humanitarian Reason: A Moral History of the Present. University of California Press. 2012. 324 pp.
	9. Farrelly M. Critical Discourse Analysis in Political Studies: An Illustrative Analysis of the ‘Empowerment’ Agenda. Politics. Vol. 30(2). 2010. P. 98–104.
	10. KRC M., Hynkova V. Aspects of Economic Warfare – Causes and Consequences, Challenges to national defence in contemporary geopolitical situation. No. 1. 2022(2022). P. 322-330. DOI 10.47459/cndcgs.2022.40.
	11. Lifton R.J. Thought reform and the psychology of totalism: the study of brainwashing in China / Robert Jay Lifton. The University of North Carolina Press. 1989. 524 pp.
	12. The Politics of everyday fear / Brian Massumi, editor. University of Minnesota Press Minneapolis London. 1993. 336 pp.
	13. Milgram S. Obedience to Authority: An Experimental View. Harper Perennial Modern Classics.1974. 224 pp.
	14. Montaigne M. E. The complete essays of Montaigne. Stanford University Press, 1958.
	15. Nussbaum M. C. Political emotions. Harvard University Press, 2013.
	16. Radikov I.V. Political fear as a phenomenon in contemporary politics// Vlast. 2017. №4. P. 43.
	17. Robin C. Fear: The history of a political idea. Oxford University Press, 2004.
	18. Robins C. S., Eisen K. Strategies for the effective use of NVivo in a large-scale study: Qualitative analysis and the repeal of Don’t Ask, Don’t Tell. Qualitative Inquiry. Vol. 23(10). 2017. P. 768-778.
	19. Vavryk P. Mapping Growth of the Russian Domestic Propaganda Apparatus on Telegram, Challenges to national defence in contemporary geopolitical situation. No. 1. 2022(2022). P. 227-231. DOI 10.47459/cndcgs.2022.29
	20. Vlasova O. The Politics of Pacification: Analyzing the Kremlin’s Approaches to Managing Public Sentiment in Times of War. Presentations at BASEES Annual Conference 2024. Cambridge, 2024. Unpublished.
	21. Wolin S. S. Democracy incorporated: Managed democracy and the specter of inverted totalitarianism-new edition. Princeton University Press, 2017.
	22. Wodak R. The politics of fear: The shameless normalization of far-right discourse //The Politics of Fear. 2020. P. 1-360.
	23. Zambardo P. The Lucifer Effect: Understanding How Good People Turn Evil. Random House; First Edition. 576 pp.
	24. Data on politically motivated criminal prosecutions in Russia// OVD-Info. 2023. [URL]: https://en.ovdinfo.org/data-politically-motivated-criminal-prosecutions-russia
	25. Yashina otpravili v SIZO po delu o feykakh pro armiyu/ Kommersant. 13.07.2022. [URL]: https://www.kommersant.ru/doc/5459393
	26. Yuriy Shevchuk proigral kontsert v sude/ Kommersant. 19.12.2022. [URL]: https://www.kommersant.ru/doc/5734102
	27. V Sovfede predlozhat mery po protivodeystviyu ‘pyatoy kolonne’/ TASS. 29.03.2022. [URL]: https://tass.ru/politika/14217979
	28. Matvienko posovetovala uyezhavshim rossiyanam, rugayushchim Rodinu, ostat’sya za granitsey/ Interfax. 28.10.2022. [URL]: https://www.interfax.ru/russia/870054
	29. Putin podpisal zakon, utochnyayushchiy otvetstvennost’ dlya inoagentov/ Interfax. 29.12.2022. [URL]: https://www.interfax.ru/russia/879172
	30. Byvshiy direktor "Otkrytoy Rossii" Pivovarov poluchil chetyre goda kolonii/ Interfax. 15.07.2022. [URL]: https://www.interfax.ru/russia/852392
	31. Konechno, strashno, no luchshe postradat’ za chestnost’, chem ne imet’ sovesti/ Meduza. 11 июня 2022. [URL]: https://meduza.io/feature/2022/06/11/konechno-strashno-no-luchshe-postradat-za-chestnost-chem-ne-imet-sovesti
	32. Volodin predlozhil uvolit’ vystupivshikh protiv spetsoperatsii rukovoditeley byudzhetnykh uchrezhdeniy. Kommersant. 01.04.2022. [URL]: https://www.kommersant.ru/doc/5292252
	33. "Kak poiavliaetsia vozmozhnost’ — uezzhaiut" Kreml’ ubezhdal chinovnikov, chto rabota na okkupirovannykh territoriiakh — eto otlichnyi "kar’ernyi lift". Mnogie poverili (a zria). Meduza. 1.05.2024. [URL]: https://meduza.io/feature/2024/05/01/kak-p...
	34. Chto budet dal’she s rossiiskoi ekonomikoi: Tri stsennariya Banka Rossiiu. Rossiiskaia gazeta. 13.11.2022. [URL]: https://rg.ru/2022/11/13/kubiki-rublika.html
	35. Obmanutye nadezhdy: rossiyskie elity mezhdu natsionalizmom i putinizmom v oprosakh za dva desyatiletiya. 08.09.23. [URL]: https://re-russia.net/review/358/
	36. «Vagner» poterpel neboyevoye porazheniye. Kommersant. 23.08.2023. [URL]: https://www.kommersant.ru/doc/6174110
	37. «Svoikh ne brosaem»: deputaty «Yedinoy Rossii» massovo otpravlyayutsya na front. Moskovsky Komsomolets. 27.09.2022. [URL]: https://www.mk.ru/politics/2022/09/27/svoikh-ne-brosaem-deputaty-edinoy-rossii-massovo-otpravlyayutsya-na-front.html
	38. Dominanty. Pole mneniy. Vypusk 22. Rezultaty ejenedelnih vserossiyskih oprosov FOM. [URL]: https://fom.ru/Dominanty/14881
	39. V SShA opisali pyat’ stsenariev nachala tret’ey mirovoy voyny. RIA Novosti. 30.12.2022. [URL]: https://ria.ru/20221230/voyna-1842568024.html
	40. Polsha i Germaniya zakh oteli, chtoby Rossiya zaplatila reparatsiyu Ukrainye. RIA Novosti. 04.10.2022. [URL]: https://ria.ru/20221004/reparatsii-1821449972.html
	41. Kurganskiye studenty nachnut delat' pechi i spal’niki dlya uchastnikov spetsoperatsii. Interfax. 28.11.2022. [URL]: https://www.interfax-russia.ru/ural/main/kurganskie-studenty-nachnut-delat-pechi-i-spalniki-dlya-uchastnikov-specoperacii
	Abstract

	Teaching Defence Management to Senior-Level Professional Military Education at the Baltic Defence College
	Abstract

	6. Conclusions
	References
	Improvement in the Field of CBRN Prevention, Preparedness and Protection in the Czech Republic
	Abstract

	Citation: MIKA, O. J., OTŘÍSAL, P. Improvement in the Field of CBRN Prevention, Preparedness and Protection in the Czech Republic. In Proceedings of the Challenges to National Defence in Contemporary Geopolitical Situation, Brno, Czech Republic, 11-13...
	Conclusions
	Acknowledgements
	References
	Teaching the Subject of Operations Research at Military Universities (Not Only) of NATO Countries
	Abstract

	4. Conclusions
	5. Limitations
	Acknowledgements
	References
	Military Versus Civilian University Online Education
	Abstract

	Acknowledgements
	References
	Constructive Simulation Tools in the Armed Forces of the Slovak Republic
	Abstract

	5. Conclusions
	References
	Educating Soldiers’ Competencies Through Battlefield
	Simulation Systems
	Abstract
	1. Introduction
	2. Method of Investigation
	2.1. Study Participants and Data Collection Method
	2.2. Study Design
	2.3. Data Processing
	3. Study Results
	3.1. Assessing the Effectiveness of the Use of JCATS by Three Blocks
	3.2. Kruskal-Wallis H Test to Assess Differences in Respondents' Views on Competence Changes
	3.3. Linear Regression Modelling Results

	4. Conclusions
	References
	Challenges of the Formation of the Military Professional at the University of Defence
	Abstract

	Enhancing Collective Military Training: Integrating the Laser Battlefield System for the Lithuanian Land Forces
	Abstract
	5. Introduction
	6. Method of Investigation
	6.1. Study Participants and Data Collection Method
	6.2. Research Methodology
	6.3. Study Data Processing
	7. Results of the Conducted Research
	7.1. Evaluation of MILES effectiveness by Experts
	7.2. Quantitative Evaluation of MILES effectiveness by System Users

	4. Conclusions
	References
	Multicriteria Comparison and Evaluation of Vestibular Apparatus Training Methods for Pilots
	Abstract

	COVID-19 Restrictions' Effect on Physical Fitness – A Comparative Study of First-Year Students in Pre, During, and Post-Pandemic Eras
	Abstract

	4. Conclusions
	Acknowledgments
	References
	Acknowledgements
	References
	Abstract

	References
	Challenges to Senior Professional Military Education. Observations from the Baltic Defence College
	Abstract

	Disclaimer
	Acknowledgements
	References
	Abstract

	References
	Differences in Second Language Learning Motivation
	Abstract

	4. Conclusions
	Acknowledgements
	References
	Cyber Security and Business Continuity Management: Ensuring Resilience in a Digital World
	Abstract

	4. Conclusions
	References
	1. Introduction
	Other Central Administrative Authorities in the Crisis Management System
	Abstract

	Acknowledgements
	References
	Abstract

	9. Conclusions
	Acknowledgements
	References
	The Multi-Domain Approach to Military Operations and its Challenges to Intelligence and Intelligence, Surveillance, Reconnaissance
	Abstract

	7. Conclusions
	References
	Abstract

	4. Conclusions
	References
	Drone Swarming and its Use in Minefield Laying Using Mathematical Methods

	Michal BILINA1*, Kamila HASILOVÁ2, Tibor PALASIEWICZ1
	1. Introduction.
	2. Significance of minefields and current methods of their establishment
	3. Drone swarming and its use in minefield
	4. Mathematical expression of minefield density
	5. Mathematical expression of minefield combat effectiveness
	6. Calculations of minefields created by a swarm of drones
	7. Discussion
	8. Conclusion
	Acknowledgements

	Evaluation of Modern Approaches to Crisis Management
	Abstract

	Acknowledgement
	References
	Geographical Distribution Analysis of Field Hospitals Along the Frontline: 2SFCA method-based approach
	Abstract

	Acknowledgements
	References
	Multicriterial Analysis and Comparison of Air-to-Air Fighter Jets
	Abstract

	4. Conclusions
	Acknowledgements
	References
	Predictive Estimates in Population Models with Variable Dynamics Under Uncertainties
	Abstract

	Acknowledgements
	References
	Intensity Model and Traffic Quality Assessment of the Selected Section of the D1 Highway
	Abstract

	References
	Temporal Discontinuity of Defence Investment and Implementation in the Bucharest Nine Countries
	Abstract

	5. Conclusions
	Acknowledgements
	References
	Abstract

	Acknowledgements
	References
	Analysis of Traffic Accidents with the Deployment of the Fire Rescue Service in the Regions of the Czech Republic
	Abstract

	Acknowledgements
	References
	Stress Coping Strategies of Young Soldiers in the Context of the Deteriorating Security Situation
	Abstract

	References
	Design of Web GIS Application for Planning of Military River Crossing
	Abstract

	Acknowledgements
	References
	The Impact of the Deteriorated Political and Security Situation on the Financial Stability of Arms Companies Operating in an Oligopolistic Market Environment
	Abstract

	Virtual War Medicine - A Key Element of Modern Warfare
	Abstract

	References
	Codes of Ethics and their Place in the New Security Environment as an Important Part of Human Resource Management
	Abstract

	Acknowledgements
	References
	Abstract

	Acknowledgements
	References
	Analysis of the Possibilities of Developing the Resilience of Employees and Members of the Integrated Rescue System in the Czech Republic as Part of Lifelong Education
	Abstract

	References
	Abstract

	References
	Conceptual Mapping in the System of Population Protection Education
	Abstract

	Conclusion
	References
	Abstract
	5.2. Segmentation via Graph Cuts method: Segmentation using maximum flow and minimum cut, [1, 2, 3, 5]

	Acknowledgements
	References
	Abstract

	Acknowledgements
	References
	Abstract

	Exploring the Defence Industry´s Macroeconomic and Microeconomic Perspectives under New Security Conditions
	Abstract

	Conclusions
	Acknowledgements
	References
	Advancements in Additive Manufacturing Technologies for Enhancing Efficiency and Sustainability in Military Logistics Operations
	Abstract

	References
	17.  Levels and effects of radiation exposure due to the nuclear accident at the Fukushima Daiichi Nuclear Power Station. The UNSCEAR 2020/21 Report, Vol. II, Annex B, 9 March 2022.

	The Role of Mathematics and Physics as Essential Foundations for Future Armed Forces Officers
	Abstract

	3. Mentoring method and analysis of students results
	4. Conclusions
	Acknowledgements
	References

