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Abstract:  

The aim of the article is to define and quantify the determinants influencing the prolifera-

tion of robotic technology into the armament of the national armies and their use in 

combat operations. At the same time, the article focuses on identifying those countries 

which will deploy and use these advanced military technologies. Based on the literary 

research and its analysis, four categories of factors have been identified as the ones hav-

ing influence on the military robotics proliferation. From the results of the classification 

model, it is clear that 78 analysed countries were classified on the basis of defined deter-

minants into three groups with different assumptions of proliferation of military robotics. 

Based on the result of the cluster analysis, it is evident that military robotics proliferation 

was mainly affected by economic determinants in cluster 1, by security and political de-

terminants in cluster 2 and by political and economic determinants in cluster 3. 
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UMVs Unmanned Meritime Vehicles 
USD United States Dollar 

1. Introduction 

Nowadays, the use of robotics in the armament of the national armies has its irreplace-
able position. The reason of this is that rapid development of this advanced technology 
brings obvious benefits. The most advanced development of this technology has been 
achieved in the area of aerial and ground‐unmanned systems. Technologies and equip-
ment designed to be used in water and underwater for a number of reasons have not yet 
reached such an extension as in the above‐mentioned domains [1]. 

It is obvious that further proliferation of this technology into the armaments of 
national armies can be expected. Gates [2] compares the current level of maturity of 
robotic technology to that of computers in the 1970s, and assumes dynamic development 
of this technology. His prediction is also supported by expected development of the 
importance of robotic technology stated in the Global Trends study: Paradox of Pro-
gress [3]. 

The dynamics of the proliferation of robotic technology in the national states 
armies can be demonstrated by the speed of growth in its acquisition by individual states. 
As shown by some authors (see Tab. 1), in 2004, only 32 countries had robotic technol-
ogy, but in 2015 the number of such countries increased to 90. As Tab. 1 shows, the 
prevalence of UAVs, it is caused mainly by development suitability of air domain in 
comparison with ground or water domain.  

Tab. 1 Number of countries disposing of some form of robotic technology 

Year 

Number of 
countries 

listed in the 
statistics 

Characteristics of the stated number of 
countries 

Source of the 
number of 
listed coun-

tries  

2004 32 (41)1 Number of countries which buy and use 
some type of UAVs 

Maurer [4] 
 

2011 76 Number of countries which buy and use 
some type of UAVs 

Melito [5] 
 

2012 50 Number of countries which produce, buy 
and use some type of the military robots  Singer [6] 

2013 82 Number of countries owning one of the 
types of UAVs 

Bergen, 
Rothenberg [7] 

2014 
50 Number of countries developing UAVs Davis, 

McNerney [8] 70 Number of countries which buy and use 
UAVs  

2015 
90 Number of countries disposing of UAVs 

Sayler [9] 30 Number of countries disposing or developing 
lethal UAVs 

 
As indicated by the development itself, it is clear that in a relatively short period 

of time, there has been a significant increase in the number of countries that develop 
and use robotic technology in their armed forces, or develop and produce them within 

                                                           
1 The higher number “41” is stated in the later 2012 report. The 2004 report states “at 

least 32 countries”.  



Determinants of Military Robotics Proliferation 73

its defence industry. The proliferation of military robotics needs to be understood in the 
context of its development and the degree of real operational use. The number of coun-
tries that own robotic technology is high. It is a sign of acceptance of the usability and 
usefulness of this technology designed for military purposes. 

However, it is necessary to draw attention to the fact that this quantitative increase 
is not equally accompanied by development in qualitative terms. Although many coun-
tries already use this technology in military terms, these are usually only pieces or 
dozens of this equipment. A significantly smaller number of countries have at their dis-
posal more advanced forms of these technologies, as well as the ability to develop and 
produce such technologies [10, 11]. 

It is quite logical to ask what the cause of proliferation of this robotic technology 
into national armies is and what motivates the armies to invest in the purchase or devel-
opment of this kind of robotic technology. 

The proliferation of military robotics will be influenced by a number of determi-
nants. At the same time, it is obvious that the massive development of the use of robotic 
systems in national armies in the last decade is a logical outcome of general technolog-
ical trends which can be seen in the process automation, robotisation and the 
development of artificial intelligence. This has been apparent not only in the life of so-
ciety and its members, but also in the development of armies since the beginning of the 
industrial revolution [12]. 

2. Research and Methodology 

Professional literature dealing with the issue of proliferation of military robotics can be 
divided into several groups. Either the authors discuss the proliferation of robotics in 
general without a specific focus on one of its groups [8, 13, 14], or they focus on a par-
ticular domain of robotic technology, usually the UAVs [15, 16]. Another group of 
authors focuses on defining and analysing particular determinants [17, 18]. A part of 
them usually concentrate on one or more possible determinants within the wider context 
of military robotics proliferation [19], other authors include in their analysis also prog-
nosis trying to state which countries are most likely to begin to develop or purchase this 
technology – however, without presenting an empirical concretisation of the methodol-
ogy of this prognosis. The last group, the least numerous, defines the prognosis of 
further proliferation of military robotics with the empirical concretization of the prog-
nostic methodology [20]. 

The scope and focus of the study of the proliferation determinants of military ro-
botics can be plotted using two‐axis quadrants. The vertical axis expresses the degree of 
complexity of investigating the military robotics proliferation; the horizontal axis ex-
presses the measure of empirical demonstrability of further proliferation of military 
robotics (see Fig. 1). 

The level of complexity of the study of military robotics is determined by the extent 
of the discussion of the individual operating domains of robotic technology (i.e. whether 
the publication deals with all types of robotic systems or focuses on one selected area) 
and the number of determinants of the military robotics proliferation. The level of em-
pirical provability of the military robotics proliferation is determined by choosing those 
methods or tools which support the credibility and objectivity of the proliferation of this 
technology (i.e. whether an expert judgment or appropriate mathematical apparatus is 
used).  
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Fig. 1 Classification matrices of the scope and focus of the study of the proliferation 

 of military robotics 

Using the classification described above, most of the available publications can be 
classified in quadrants either I. (11 publications) or III. (4 publications). The residual 
number of publications would then be in quadrant II. (2 publications). However, it is not 
possible to include any work published so far into quadrant IV.  

Literary research has found that the determinants influencing the military robotics 
proliferation can be classified according to their field of activity affecting proliferation 
of this technology into armaments of national armies. According to this criterion, deter-
minants can be defined as follows: 

• security,  
• political, 
• military and  
• economic.  

Security determinants can be expected to be factors directly or indirectly related to 
the security of the country. In case of these determinants, countries are expected to be 
more predisposed to the introduction of robotic technology if they have to face real 
security threat. Horowitz, Kreps and Fuhrmann [10] draw attention to the fact that shar-
ing borders with conflicting neighbours, together with the threat of a terrorist attack and 
some form of participation in current conflicts, is a powerful motivator for considering 
the implementation of robotic technology. The ability to monitor the movement of risk 
persons or the movement of persons in the area of interest may help reduce the level of 
security risk. Hall, Coyne and Goodell [18, 19] are also coming to similar conclusions.  

Political determinants are related to aspects that affect the political decision‐mak-
ing process within the country, as well as the involvement in international political 
structures. Horowitz, Kreps and Fuhrmann [10], Caverley [21] or Gartzke [22] bring 
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a very interesting insight – these authors independently came to the conclusion that both 
highly developed democracies and authoritative regimes have the incentives to acquire 
robotic technology, of course with different motivations. With the use of robotic tech-
nology in the future, the need for the current number of soldiers on the battlefield can 
decrease. This can lead to the reduction of combat casualties, which is very desirable 
from a political point of view, as stated by Hall and Coyne [18], Schörnig [23] or Hor-
owitz and Fuhrmann [20].  

Military determinants can be considered as factors that lead to an increased interest 
in the introduction of robotic technology by the military. Basically, we should talk about 
the facts which approve robotics for military use. This means that the technology – mil-
itary robotics – is so advanced that it can deliver the expected benefits with an 
appropriate degree of reliability. Technical aspects of the development of robotics in 
military environment are partly covered by military determinants. Horowitz, Fuhrmann 
and Kreps [10] point out to the fact that the acceptance and purchase of military robotics 
are more expected in less sophisticated systems than in more sophisticated systems; it 
is then not only the number, but also the level of technical development and usability of 
the technology are decisive for their acquisition by national states. Cole [16] suggests 
a direct link between the number of robotic devices used and their subsequent acquisi-
tion. Hall and Coyne conclude on the basis of the historical and logical analysis that the 
progress of this technology has been proportionally influenced by the maturity of avail-
able technologies such as sensors, communication technologies and articulated interest 
coming from the army. Their conclusions show that the degree of robotisation of the 
army is a very important factor. Goodell emphasizes the impact of combat casualties – 
the higher the combat losses, the higher the willingness to invest in purchasing the ro-
botic systems can be. Hall and Coyne [18] draw attention to the emerging personnel gap 
of armies as another determinant of the proliferation of military robotics (the impact of 
population development and population health).  

Economic determinants are related to economic performance, the objective eco-
nomic and financial profitability of manufacturing, purchasing, and the use of robotic 
technology for military purposes. According to Goodel [19], the introduction of robotic 
technology into army conditions is generally influenced by the overall situation of the 
state's economy, which also affects the state of public budgets. Cole [16], Hall and 
Coyne [18], Lynn and McNerney [8] underline the fact that stabilized public budgets 
create, among other things, a good situation for increasing military investment. Barkan 
[24] draws attention to the political overtones concerning military spending decisions. 
The Tofflers [17] perceive the cost of labour and the value of human life as one of the 
most important factors influencing the introduction of robotic technology. The more 
expensive human labour, the stronger the incentives to use the robots are expected, and 
at the same time the substitution of labour by capital will contribute to the protection of 
human life. Hall and Coyne [18], Lynn and McNerney [8], Schörnig [23], also Horowitz 
and Fuhrmann [20] believe that the size of the military robotics market and its develop-
ment are significant factors in the military robotics proliferation. Hall and Coyne [18] 
further demonstrate the tendencies of the most important market representatives to in-
fluence the size of military investment expenditure to their advantage. A list of the most 
important determinants is given in Tab. 2.  
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Tab. 2 0verview of determinants defined in selected publications as determinants  

of the proliferation of military robotics 

Selected studies dealing with the 

proliferation of military robotics 
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Determinants of proliferation  

of military robotics 

Security  
determinants 

The threat of  
a terrorist attack      X  

Engaging in  
an armed conflict   X   X  

Military  
determinants 

The level of military 
robotisation  X X   X  

Level of military  
engagement      X X 

Political  
determinants 

Political organiza-
tion of the country     X X  

Tolerance of society 
to casualties   X  X   

Political stability      X  

Economic  
determinants 

Economic strength 
of the economy       X 

State of Public 
Budgets       X 

Size of military  
expenditures  X X X    

Development of  
the robotic industry   X X X   

Cost of labour X       

 
The determinants shown in Tab. 2 represent a framework overview of indicators 

to derive and quantify the data sets usable to perform a multidimensional analysis of the 
variables predicted for the proliferation of military robotics.  

As another necessary step for performing multidimensional analysis of determi-
nants of proliferation of military robotics, it is necessary to determine and quantify the 
variables for the above mentioned types of determinants. For this purpose, and to ensure 
the relevance of the results of the analysis, the data were drawn from globally recognized 
databases, in particular from the SIPRI, ICRG, EIUDI, GTI, GPI, IEP, ILO, GCR, IFR, 
OECD databases characterizing the security, military, political and economic determi-
nants of proliferation military robotics. A summary overview of each variable is 
provided in Tab. 3. 
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By creating a data set to present the outlook for possible proliferation of military 
robotics, several goals have been pursued: 

• to present a prediction that would not only focus on a particular segment of mil-
itary robotics, but it would be applicable to all domains (air, ground, water), i.e. 
to achieve the highest level of complexity of military robotics; 

• to present a prediction that would take into account the wider field of determi-
nants of the development of military robotics, i.e. to achieve the highest degree 
of empirical provability of proliferation of military robotics; 

• to submit a study that could fill the place in quadrant IV of the classification 
matrices examining the proliferation of military robotics (see Fig. 1). 

The following restrictive conditions were found when creating a data file for the 
prediction of proliferation of military robotics: 

• availability and completeness of data for the final number of countries (limited 
possibility of creating a comprehensive data set for as many countries as possi-
ble); 

• sole quality and accuracy of data used in multidimensional analysis of the deter-
minants of proliferation of military robotics. 

In order to minimize the effects of the above limitations, the data were obtained 
mainly from the verified world‐wide databases (see Tab. 3). 

3. Multidimensional Analysis of Determinants of Military Robotics  

Proliferation 

The general objective of multidimensional analysis of the determinants of military ro-
botics proliferation is to create a classification of countries with similar values of 
quantified determinants.  

3.1. Analyzed Data Set of Variable Determinants of Military Robotics Proliferation  

The analyzed data set (the data were standardized before the analysis) describes the 
determinants of military robotics proliferation of selected 78 countries. Each country 
was characterized by variables of individual types of determinants (see Tab. 3 or Tab. 4). 
Based on literary research, nineteen quantifiable variables were defined. In the case of 
security determinants, there were three variables, the military determinants were repre-
sented by two variables, the political determinants by three variables and the economic 
determinants included eleven variables. All analyzed variables were dated to 2015. 

3.2. Cluster Analysis of Determinants of Military Robotics Proliferation  

The result of cluster analysis (Euclidean distances, Ward method, linkage distance 26) 
is a classification of countries based on 19 variables quantifying the above‐mentioned 
determinants of proliferation of military robotics (see Fig. 2). The created classification 
is represented by a so‐called dendrogram, and the clusters of countries are compared 
based on the average values of the analyzed variables in order to find the same values 
of the determinants as the basic assumption of the further development of military ro-
botics. 

The dendrogram consists of a tree diagram and two additional perpendicular axes 
where individual clustered objects appear along one axis and the linkage distance values 
(the distances between clustered objects) along the other axis [25-28]. 
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Tab. 3 Overview of variables for quantification of the determinants of the proliferation 

of military robotics 

Proliferation Determinants of 
military robotics 

Variables for quantification of determinants 

Variable Unit 
Source of 

the relevant 
variable 

S
e
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r
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y
 

d
e
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r
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in
a

n
ts

 The threat of a terrorist 
attack Global terrorist index 

Scale 
(0, 10) 

Institute for 
Economics 
and Peace 

Engaging in an armed 
conflict 

Risk of a war 
Scale 
(0, 7) 

The Global 
Economy 

Risk of internal and 
external conflict 

Scale 
(0, 4) 

Global 
Peace Index 

M
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d
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The level of military  
robotisation 

Proportion of robotic 
technology in  
armaments 

% 
IISS/ 
Military 
Balance/ 

Level of military 
engagement 

Number of soldiers 
involved in military 
operations 

Number of 
people 

IISS/ 
Military 
Balance/ 

P
o

li
ti

c
a

l 
 

d
e
te

r
m

in
a

n
ts

 Tolerance of society to 
casualties 

Number of killed  
soldiers 

Number of 
people 

Prior Battle 
Deaths Data 

Political organization 
of the country Index of Democracy 

Scale 
(0, 10) 

Economist 
Intelligence 
Unit 

Political stability Index of risk to  
political stability 

Scale 
(−2.5, 2.5) 

The Global 
Economy 

E
c
o

n
o

m
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e
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Economic strength  
of the economy 

GDP/population USD World Bank 
Economic growth % GDP World Bank 

State of Public Budgets 
Deficit/Surplus % GDP 

Global  
Finance 

Public debt % GDP 
Global  
Finance 

Size of military  
expenditures 

Size of military  
expenditures % GDP SIPRI 

Competitiveness  

Modern technologies 
Scale 
(0, 7) GCR 

Absorption of tech-
nologies by the 
private sector 

Scale 

(0, 7) 
GCR 

Government pur-
chases of advanced  
technologies 

Scale 

(0, 7) 
GCR 

Companies’  
innovations 

Scale 

(0, 7) 
GCR 

Cost of labour Hourly labour costs USD ILC,  
Eurostat 

Development of the  
robotic industry Density of robots Robot/ 

worker IFR 
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Fig. 2 Results of cluster analysis of military robotics proliferation determinants (2015) 

The analysed set (the 2015 data) shown in Fig. 2 represents the classification of 78 
countries divided into three clusters. The first cluster is made up of 17 countries, the 
second cluster is made up of 17 countries and the third cluster is made up of 44 countries. 

Distance 
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The first cluster is made up of countries that can be included into highly developed 
countries with a developed and stable democratic system. Almost all of them use robotic 
technology in national armies and, in addition, most of them can be considered as the 
producer of this technology. Some of them are even able to develop and produce the 
most sophisticated robotic systems. At the same time, these are countries with a high 
number of soldiers in foreign missions and the highest density of military robotics. 

The second cluster is made up of two thirds by developing countries; the rest can 
be described as transitive countries. A hybrid or authoritative political systems prevail. 
All countries have robotic technology in their national armies and one third of them are 
developing a more sophisticated type of robotic technology. The number of soldiers in 
foreign missions is not insignificant; however, they have the lowest density of military 
robotics out of the analyzed countries. A significant amount of wartime casualties rep-
resents a common feature for the countries of this cluster. 

The third cluster is made up of the largest group of countries; three quarters of 
them are countries with a developed democratic system; the remaining quarter is partly 
composed of authoritative countries and countries with a hybrid system. From an eco-
nomic point of view, this cluster is made up of a half of developed countries and a half 
of developing countries. More than 50 % of the countries have some of the available 
types of robotic technology. Only 6 countries are producers of one of the current military 
robotic systems. The number of soldiers in foreign missions is the lowest among the 
three monitored groups of countries; the density of military robotics is comparable to 
that of the second cluster countries. 

The analysis suggests that in demarcated clusters of countries, individual determi-
nants of military robotics proliferation have different weight. Table 4 shows which 
variables of determinants in individual clusters of countries achieve the highest values 
when compared with other clusters and thus have an impact on the robotic technology 
proliferation. 

As for cluster 1, especially military and economic determinants can be seen as the 
most important ones (high numbers of soldiers in foreign countries, high density of mil-
itary robotics, high GDP per capita, high labour costs and a high level of 
competitiveness). Nevertheless, political determinants play a significant role, too. For 
cluster 2, the situation is somewhat different, since not only security and political deter-
minants (high risk of war, internal or external conflict, high terrorism risk, high numbers 
of soldiers killed, and high index of political instability), but also two economic varia-
bles (GDP growth rate, the size of military spending) achieve the highest values. In 
cluster 3, the countries have a more balanced influence of especially political, economic 
and military determinants, but with significantly less intensity compared to other clus-
ters of countries (variables such as robotics development, availability of modern 
technologies, robotics density or the number of killed soldiers is more intense than in 
cluster 2 countries). 

The above stated characteristic shows that the countries in individual clusters ap-
proach the proliferation of military robotics under the influence of different variables of 
individual determinants (see Tab. 4 bellow). 

For variables 1-6, 9, 10, 13-19, the higher the value, the stronger the effect on the 
proliferation of robotics can be expected; for variables 7 and 8, values in the upper or 
lower value range can be seen as strongly influencing; for variable 11, propitious values 
are zero and positively growing, for negative positively decreasing to zero. For variable 
12, lower value can be perceived as positive.  
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Tab. 4 Average values of determinants at defined clusters of countries (2015) 

Characteristics of determinants ∅ values of variables 

Name Variable 
Cluster 

no. 1 

Cluster 

no. 2 

Cluster  

no. 3 

Security 

1. Risk of war (unit) 1.19 4.47 2.25 

2. Risk of internal and  
external conflict GPI 

1.57 2.59 1.87 

3. Risk of terrorism GTI 
(unit) 

2.55 5.27 2.19 

Military 

4. Number of soldiers in  
foreign missions 

16 789 5 745 1 241 

5. Density of military  
robotics (%)  

0.08607 0.03283 0.03482 

Political 

6. Intolerance to war victims 
(number of people killed) 

461 12 165 8 723 

7. Nature of country’s  
political organization 

8.53 4.39 6.69 

8. Political stability  0.85 -0.95 0.09 

Economic 

9. Share of Gross Domestic 
Product per Capita (USD) 

48 017 10 829 14 762 

10. Economic growth  
(% GDP)  

1.76 5.07 3.79 

11. Deficit/Surplus  
(% GDP) 

−1.01 −3.35 −2.72 

12. Debt (% GDP) 79 44 58 

13. Size of military  
expenditures (% GDP) 

1.64 3.84 1.61 

14. Availability of modern 
technologies  

6.22 4.51 4.99 

15. Level of technology  
absorption by companies 

5.68 4.39 4.68 

16. Government purchases of 
advanced technologies 

3.88 3.36 3.28 

17. Company innovations 5.42 4.12 4.28 

18. Cost of labour 
(USD/hour) 

37.44 6.08 9.05 

19. Development of robotics 
(robot/10 000 workers) 

192 31 41 
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4. Results and Discussion 

Based on the created clusters of countries and acquired values of individual variable 
determinants, it is possible to identify countries that have a dominant position in the use 
and further development of military robotics, as well as states with significant growth 
potential. The determined countries are those which acquire the highest values at each 
variable in comparison with the average values of the variables in the clusters of coun-
tries. At the same time, the next criterion for inclusion in both groups is the rate of 
achievement of the above‐average values of the variables of the observed determinants 
and the current state of development of military robotics. An overview of countries 
where both quantitative and qualitative development of military robotics can be ex-
pected is provided by Tab. 5. 

Tab. 5 Proliferation of military robotics based on cluster analysis of its determinants 

Clusters of 

countries 

Countries which determine and participate in prolifera-

tion of robotics 

Dominating countries 
Countries with growth poten-

tial 

Cluster of 

countries No. 1 

Australia, France, Germany, 
United States of America, 
United Kingdom 

Belgium, Denmark, Finland, 
The Netherlands, Norway, South 
Korea, Singapore, Sweden, 
Switzerland 

Cluster of 

countries No. 2 

United Arab Emirates, Saudi 
Arabia, Russia, Turkey, Pa-
kistan, Ukraine,  

Lebanon, Azerbaijan, Armenia, 
Nigeria, Iran, Algeria, Colom-
bia, Egypt, Georgia, Venezuela 

Cluster of 

countries No. 3 

China, Israel, Czech Repub-
lic, India, Jordan, Indonesia, 
Italy, Sri Lanka, South Af-
rica, Slovakia, Thailand 

Burundi, Luxembourg, Portugal, 
Estonia, Ethiopia, Ireland, New 
Zealand, Uganda 

 
For the states labeled as dominating, there is a strong assumption that they will 

experience the qualitative development of robotic technology that will be reflected in 
the production and development of advanced systems or systems with the ability to per-
form lethal combat operations. For countries with growth potential, quantitative 
development is expected, manifested in the early years of robotic technology or other 
investment in the purchase or development of robotic technology.  

For comparison with other prognosis of the military robotics proliferation, Tab. 6 
is shown. This table contains predictions from Farley [29], Horowitz and Fuhr-
mann [20]. 

Comparison of the presented expectations of proliferation of military robotics 
shows both difference and accord. However, the cluster‐based prognosis takes into ac-
count considerably more variables in the analyzed kinds of determinants. Thus, it creates 
a prerequisite for a more general validity affecting all domains in which military robotics 
can be used.  

5. Conclusion 

The interest in the explanation and prognosis of the robotic technology proliferation in the 
environment of the national armies has focused primarily on the area of UAVs, without 
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detailed classification and specification of the individual determinants. The submitted 
contribution shows that the proliferation of military robotics is influenced by security, 
military, political and economic determinants. The definition of variables for the quan-
tification of the influence of determinants and the chosen method of cluster analysis 
were guided by the effort of applicability in all robotic domains (UAVs, UGVs, UMVs) 
and at the same time by trying to achieve the highest possible empirical provability of 
the prognosis. From the point of view of classification of literary sources, it is possible 
to include this contribution among the first representatives of quadrant IV. of Fig. 1. 

In conclusion, it can be said that the robotic technology proliferation will be visible 
in those countries that will achieve the above‐average values of the individual variables 
of the determinants mentioned above. Gradually, there may be a transition between the 
clusters of countries and between the dominant states and the countries with growth 
potential. 
 

Tab. 6 Comparison of predictions of possible military robotics proliferation  

(selected authors) 

Authors predicting 

possible military ro-

botics proliferation 

States that determine and participate in robotics pro-

liferation 

Dominating  
countries 

Countries with growth potential 

Farley [29] United States, China, 
Israel, Iran, Russia 

India, Brazil, France 

Horowitz, Fuhrmann 
[10, 20] – advanced 
UAVs 

— 
Japan, Spain, Canada, Kazakhstan, 
Saudi Arabia, Ireland, Bahrain, 
Colombia, Qatar, Greece 

Horowitz, Fuhrmann 
[10, 20] – combat 
UAVs 

— 
Ireland, Bahrain, Iraq, Canada,  
Indonesia, Colombia, Cyprus,  
Philippines, Chile, Thailand 
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