


BANJA LUKA
2018

SCHOLARLY JOURNAL FOR PROTECTION, SECURITY, DEFENSE,
EDUCATION AND TRAINING ISSUES

YEAR XXI, NO: 41-42, 2018



2 Defendology, 2018 | No. 41-42 |  

Publisher
EUROPEAN DEFENDOLOGY CENTER
for Scientifi c, Political, Economic, Social, Security, Sociological and Criminological Research, Banja Luka

For Publisher
Dr Duško Vejnović

Editor-in-Chief
Dr Duško Vejnović

Editors
Dr Velibor Lalić

Editorial Offi ce
Dr Duško Vejnović,Dr  Neven Brandt (Slovenia), Dr  Miodrag Simović, Dr Dragan Koković (Serbia), Dr Nenad Vunjak 
(Serbia), Dr Nedžad Bašić, Dr Mile Rakić (Serbia), Dr Velibor Lalić, Dr Želimir Kešetović (Serbia), Dr Dilip Das (USA), Dr 
Laurence Armand French (USA),  Dr Zoran Govedar.

Advisory Board
Academician Dr Dragoljub Mirjanić, Chairman, Dr Nenad Suzić, Academician Dr Drago Branković, Ranko Preradović, 
Dr Braco Kovačević, Dr Vitomir Popović, Dr Ostoja Đukić, Dr Vaso Bojanić Dr Ivan Šijaković, Dr Petar Kunić, Dr Boro 
Tramošljanin, Dr Miodrag Romić, Dr Mile Šikman Dr Zoran Govedar, Dr Tatjana Duronjić, Dr Nevzet Veladžić, Dr Darko 
Matijašević, Slavko Milić, M.A. (Nikšić – Montenegro), Miodrag Serdar, Professor, (München), Dr Mile Rakić (Beograd), 
Dr Armin Kržalić (Sarajevo), Dr Stevan Dakić (Banja Luka), Dr Goran Maksimović (Banja Luka), Dr Milan Gužvica, 
Dr Dragan Radišić, Dr Predrag Obrenović, Dr Nenad Radović, Dr Mihajlo Mijanović, Lidija Nikolić-Novaković, M.A. (Serbia), 
Dr Stevo Ivetić, Dr Gojko Pavlović, Dr Nikolina Grbić Pavlović, Dr Mile Dmičić, Dr Mile Rakić (Belgrade – Serbia), 
Dr Dragan Radišić (Banja Luka), Dr Ostoja Barašin, Dr Slobodan Simić, Dr Nedžad Bašić, Dr Zoran Đurđević (Belgrade – 
Serbia), Nenad Radović (Belgrade – Serbia), Dr Ljubiša Mitrović (Nis – Serbia), Dr Zoran Milošević (Belgrade – Serbia), 
M.A. Slavko Milić (Nikšić – Montenegro), М. . Haris Pešto, Dr Vladimir Stojanović (Belgrade – Serbia), Dr Tatjana Duronjić, 
Dr Nevzet Veladžić, Dr Slobodan Simović, Dr Radoja Radić, Dr Gordana Ilić, Dr Dragiša Jurišić, Dr Goran Maksimović, 
Dr Saše Gerasimoski.

Press
Grafopapir, Banja Luka

For Press
Petar Vukelić

Editorial Staff and Administration
Srpska ulica 63, 78 000 Banja Luka, Republic of Srpska – Bosnia and Herzegovina
Telephone/Fax: 051/309-470
Website: www.defendologija.com, www.defendologija-banjaluka.com
E-mail: defendo@blic.net
Account: 562 099 0000236689

Language editor
Tatjana Ponorac, professor

Press-reader
Tin Vejnović

Translation
Tatjana Ponorac, professor

Circulation
500 copies

Annual subscription
Legal entities 200 KM
Physical entities 100 KM

By the decision of the Ministry of Information of the Republic of Srpska, No. 01-439/97 from 25th December, the public organ 
scholarly journal «Defendology» was registered in the Public Media Register under the number 249.

UDK 355/359
ISSN 1450-6157



3Defendology, 2018 | No. 41-42 |  

EDITORIAL

TOWARD THE STABLE SOCIETY AND STATE THROUGH 
SECURITY CULTURE

Before you lie the 41st issue of the Defendologija journal. The Defendologija 
has always been devoted to the multidisciplinary program orientation. This issue is char-
acterized by a variety of topics, such as: security culture in sociological discourse; the role 
of security providers in the control of hate crimes at the national level; the importance of 
new technologies and their impact on industrial development, service activities and un-
employment; the structure of morphological characteristics of students of the faculty of 
security sciences; differences between the quality of defenses against different types of 
attacks carried out in the state of inactivity and in the conditions of physiological stress.
Security culture, the patterns and styles of behavior of all entities in society and a state are 
an important determinant for the protection and defense of social and state values guaran-
teed by the constitution. Contribution to the safety represents an effective control of hate 
crimes by the national security providers, particularly in ethnically diverse societies. Hate 
speech, poverty, social inequalities are a threat to transitional societies, which might en-
danger national security, such as a military threat, unemployment, the failure of the rule 
of law, and failure to comply with democratic procedures in a decision-making process, 
as well as the irresponsibility of the public offi cials.New technologies, patents and new 
discoveries substantially contribute to the development of society and a state and may 
help to solve unemployment in general. Social changes and development have not been 
adequately studied, which are crucial to understanding social progress. Post-communist 
transition of political and economic institutions and cultural patterns are faced with a 
number of aspects of classical problems of interaction, culture in general, including secu-
rity and political structure. As a result, social deviance in transitional societies is increas-
ing regarding all aspects, including some aspects of security and defense. The processes 
of globalization have imposed distribution of risks, instead of previous intra social pro-
cesses which took place within the framework of distribution of resources among the 
actors in the work process. Solutions for countries and societies in transition lie in 
strengthening the capacity of a safe, secure, and welfare state, in moral revival of all en-
tities, so they could be capable to resolve numerous problems in society in the sphere of 
everyday life and social services, instead of increasing this limitations which cause resis-
tance of citizens and their support of right wing political options. The more sustainable 
balance of confl ict and consensus in transitional societies should be established.

Editor and Editor-in-Chief
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SAFETY CULTURE IN SOCIOLOGICAL DISCOURSE
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Abstract: 

Contemporary globalization processes are directly related to various challenges 
and are linked to the many security threats that humanity today encounters. It puts life in the 
community of men a constant choice-confl ict or cooperation. Globalization brings with it 
challenges and security threats, both at global, regional and local level. Increasing social 
inequality, poverty and unemployment, intergovernmental and inter-religious confl icts, ter-
rorism, climate change and a number of other industrial risks and threats are increasingly 
affecting the stability of the planet and increasing security risks to unimaginable propor-
tions. There is an expansion of education of incredible proportions and dynamics, and the 
number of scientifi c organizations and scientists grows geometrically. In this way, educa-
tion escapes social control, and the possibility of misuse of knowledge also increases geo-
metric progression. The military industry, genetic engineering and the production of genet-
ically modifi ed organisms, announcing the installation of chips into the body of people with 
data on each person introduces us to the speed of light in the twilight zone. 

Key words: Security, security culture, security challenges, risks, security threats’

1. SAFETY CULTURE-REMEMBERING THE CONCEPT

1.1. Security

Relationships between people are inevitable and can be based on mutual saranja 
and help, or in confl ict and hostility. „People are predestined to be rivals and fi ght each 
other for rare material goods or, in turn, to unite energy in order to increase material pros-
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perity and general good” (Kukić, 2004: 501). In further discussion, Kukic states that se-
curity of violence as a „style of life” is a desirable projection, but also the ambition of 
every society, because violence is, objectively, the greatest danger in the function of the 
disappearance of man and the human community. The dilemma about how to regulate a 
society based on the security of every individual and community as a whole is preoccu-
pied with man since the prehistoric period, and with it every day he meets today. 

Before any discussion of the security box, it is important to understand the con-
cept of security that can be defi ned as a condition in which the balanced physical, spiritu-
al, social and material existence of the individual and the community as a whole in rela-
tion to other individuals, social communities and nature is ensured. 

„The social changes that have arisen in the last two decades of the 20th century 
carried on the wings of neo-liberalism have led to a turbulent situation in all spheres of 
human society, especially in security, politics, economics, law, etc. These changes have 
enabled the creation of networks of dangerous, continuous, ubiquitous and less visible chal-
lenges, threats, whose changing nature and multiplied variations make it diffi cult to defi ne 
them. According to one of the classifi cations, current challenges and threats to global secu-
rity are classifi ed into: terrorist (national and transnational scale), proliferation of weapons 
for mass destruction; threats from unstable regimes; local and transnational networks of 
crime, human traffi cking, weapons, narcotics and, which is the most common phenomenon, 
combined threats, in which transnational networks of ethno-religious fanatics combine sev-
eral extreme elements of destructive power.” (Vejnović-Obrenović, 2017: 108). 

The whole of mankind today is facing the issue of security, both in its under-
standing and in its function, and obsessed by searching for a model of its effi ciency and 
continuous improvement. „There have never been more, more diverse and more effective 
human and material security capabilities, and society has never felt helpless and vulnera-
ble to threatening phenomena, which are increasingly destructive. Frequently, the ques-
tion arises: what is security? We are more often wondering whether to ask such questions 
at all because there are many things, in itself, clear. However, is that so?” (Mijalković-Ke-
serović, 2010: 33). 

The essence and philosophy of security have not changed through the history of 
human society, but nature and forms of security are subject to frequent changes. Knowing 
the concept of security indisputably confi rms that there is no word such as safety, which 
is more commonly used in everyday life, and that the meaning that is determined is less 
clear and precise. This term is used by all categories of society, scientists dealing with this 
problem, representatives of state structures, political leaders, domestic and international 
organizations, business entities, health workers and this list can be indefi nitely. So we can 
conclude that the defi nition of security is multifaceted and atypical. 

„Security issues, because of their complexity and the fact that it represents the 
immanent need of the individual, the state and the entire international community, and as 
such must be considered comprehensively - by theoretical generalization and application 
in practice. In this sense, the fi rst step is the theoretical defi nition of security and security 
system. Within the above defi nition, the need for fi nding the necessary constituents of 
security as a science is unavoidably imposed. 

 Furthermore, the comprehensive processing of the security system is focused 
fi rst on the consideration of the most important types of security system: totalitarian, 
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democratic and supranational. After that, it was necessary, in a concise form, to show the 
most important characteristics of certain modern security systems.” (Đorđević, 2013: 6). 

Today, in almost all languages   and cultures, security is now used in a large num-
ber of very diverse social areas, such as politics, health, education, informatics, ecology, 
sports, psychology, economics and fi nance, architecture, etc. The fact that it is on the In-
ternet is more represented than the word god, peace, war or politics is best illustrated by 
its extremely high signifi cance and prevalence. 1

„The emergence and defi nition of safety as a scientifi c discipline was deter-
mined by the following factors:

1)  the fact that in practice there is an increasing number of destructive forms 
that endanger security, not only the individual, but must also bear in mind 
that this is a threat to collective security;

2)  internal and external security of states and of the whole international com-
munity is in many ways endangered, implying the need for a systematic 
study of the possibilities for safeguarding security, and this can be done using 
a reliable analysis of practice and using adequate scientifi c methods and pro-
cedures, 

3)  existing knowledge of sources and forms of security threats imposes the need 
to establish, in accordance with this, an effective integral security system, 
which can be greatly contributed by the application of theoretical and practi-
cal knowledge. 

It is certainly justifi able to say that security belongs to the fi eld of social scienc-
es and that, as a scientifi c discipline in development. We arrive at this by determining the 
affi liation of certain security features to the complex of sciences (based on classifi cations 
of science). This does not mean that we separate our security from other sciences, but it 
is an attempt to accurately determine the area, object, goal, method and language of secu-
rity as a scientifi c discipline” (Đorđević, 2013: 7). 

For a thorough discussion of the concept of security, it is vital to defi ne the term 
of security carefully, which implies two things: agreeing on the source of the meaning of 
the notion of security and the widest description of the term, with the answer to questions: 
security from whom, security for which values, What are the threats to security and secu-
rity with which means?

The notion of safety is a complex and complex social phenomenon, which, ety-
mologically, is derived from the Latin word securitas-atis, which means safety, absence 
of danger, certainty, self-confi dence. In English there are two expressions of security and 
safety. The word security refers to national security - national security. The term safety 
means the ability to act, in order to avoid an unwanted security situation, or such oppor-
tunities that may cause safety implications. In French, the terms securite and surete are 
used in Russian security and mean the odiousness of material misery, in the Italian secu-
rity, and in the German sicherheit. In the Serbian speaking fi eld, utility is a security. The 

1 Filip Aydus is well aware that the word security on the Internet is more represented than the word god, peace, 
war or politics. „Search was executed in English in the browser Google, October 3, 2011. Results on the 
number of occurrences of these words on the web are: security (2, 410 million times), god (about 289 mil-
lion), peace (840 million), war (509 million) and politics (909 million).” (Filip Ejdus, International Security 
: Theories, Sectors and Levels, Offi cial Gazette and Center for Security Policy, 2012: 25)
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word is derived from the word safely, which in essence represents safety, security with the 
highest reliability, the quality of the one who is safe. Often, security, security and protec-
tion are interfered with. Security is a narrow term that primarily relates to personal secu-
rity, which consists primarily of legal, political, economic and social security, while secu-
rity is a concept that includes the broadest range, from personal to state to integrated se-
curity. Protection is a narrower notion of concepts of security and security and refers only 
to the passive component of security, while the modern concept of security also includes 
an active component. 

„Security can be defi ned as a state of organization and security functions. Safety 
as a state is the protection of a good, the value and performance of the society. Security 
can be external and internal. External security refers to the independence, sovereignty and 
territorial integrity of the state, and the internal to the smooth functioning of a concrete 
constitutional order, that is, the socio-political, economic and legal system and the protec-
tion of goods, values, and other objects of protection. As a security mechanism, security 
has various forms of organizational forms. As a function, security is an inseparable attri-
bute of the state, regardless of the character of the order, the political system and the form 
of power.” (Military Encyclopedia K-1, VIZ Belgrade, 1970: 597)

Mijalković and Keserović consider that security can be considered as a process, 
and above all, by the desired product of that process-state. To be safe means to be protect-
ed from the effects of adverse effects and to feel protected in a predictable and controlled 
environment. Security is the result of a relationship-balance between actual and potential 
vulnerability of reference values   and interests and existing capacities (human, material, 
organizational and functional) that protect them. Absolute safety is an ideal category. 

„The simple understanding of safety as a subjective category, or as a sense of 
security, is very problematic given that failure to perceive danger does not mean that there 
is no danger. On the other hand, excessive perception of danger can lead to a kind of 
paranoia that can again result in both physical and mental destruction of an individual, 
group, or society. Also, the concept of security solely as objective categories (for exam-
ple, preserving the existing situation) can be misleading, or can be an excuse to avoid 
facing contemporary problems that surround man, the community, the state, and even the 
international community.” (Tatalovic, 2006: 65). 

D. Simic believes that, apart from investigating the causes of the confl ict and the 
violent confl icts between organized political communities, „the concept of security should 
include conditions that favor the abandonment of the use of force and establish relations 
of lasting peace and fruitful cooperation”, that is, „the science of security needs in the 
content of his case, to include both dimensions: negative (causes of war), but also positive 
(peace and cooperation, relation of democracy and peace, security and association, as 
well as the broadest, theory of stable and democratic peace). (Simić, 2002: 22)

In Serbian language, security means the absence of danger, safety, a situation in 
which no danger is felt. Secure is the one that is secured by danger, protected, reliable, 
secure, secured; so security would be the state of someone who is safe or secured. From 
the perspective of an individual, one could say that security means the absence of fear for 
oneself, your loved ones, and your own good, and from the perspective of a social group 
or a whole society - the absence of a threat to the survival of that group, that is, society 
and their values   that are considered essential for sustainability and progress and which as 
such should be particularly protected against threats. By accepting the above paragraph, 
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in order to avoid certain uncertainties regarding the linguistic concept in this paper, we 
declare the term security. 

Security in the modern world is defi ned as military-defense, political, economic 
and ecological security (environmental protection). The military-security aspect refers to 
the capacity of the state to lead an armed struggle. Political security refers to the organi-
zational stability of the state, the system of government and ideology that gives them le-
gitimacy as such. Economic security refers to the ability to access resources, fi nance and 
the market required to maintain an acceptable level of welfare of the state and its power. 
National security refers to sustainability within acceptable conditions for the develop-
ment of language, culture and religion, national identity and customs. Environmental 
safety refers to the situation in the biosphere at the local and planetary level, as a basic 
system from which the entire human existence depends. 

Theorists distinguish fi ve forms of threats that correspond to security sectors:
 A military threat is a danger to all state structures
 Political threats aim to destroy internal organizational capacity, national 

identity and state institutions. 
 Social threats are diffi cult to distinguish from political ones, but their charac-

teristic is that they originate from the society itself
 The remaining two types of threats are economic and environmental threats 

that are diffi cult to understand in a security sense, because it is diffi cult to 
determine who is responsible for, for example, economic downturn or devas-
tated environment. 

What will be the general security policy of a state (external and internal), de-
pends on a number of factors, and the following are particularly differentiated:

 Cultural and historical heritage, 
 Geographical position

National security refers to the activity of the state by which it, in accordance 
with its overall capabilities in the present and the resources it builds for the future, pro-
tects its own integrity, sovereignty, identity, survival and other values   and interests. The 
social possibilities in their widest understanding are also conditioned by cultural charac-
teristics, such as tradition, values, beliefs, institutions, but also the way of life. When it 
comes to safety, it should be borne in mind that not only is the absence of someone or 
something that threatens us, but must live in a society based on justice, morality and cul-
ture, or a society that constantly improves its values. 

1.2. Security culture. 

A security culture can be considered as a security activity that expresses readi-
ness for action and behavior in accordance with acquired knowledge and skills, as well as 
in accordance with accepted values. It looks at identifying hazards, responding to them by 
avoiding or eliminating hazards or by referring to those entities that will professionally 
react and preserve endangered values. 
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Security culture can be defi ned as a set of adopted attitudes, knowledge, skills 
and rules in the fi eld of security, expressed as behavior and process, about the need, ways 
and means of protecting personal, social and international values   from all sources, forms 
and holders of threats regardless of place or the time of their manifestation. 

In the security system itself, security culture as part of the function of the secu-
rity system itself can also be defi ned as a set of informal professional norms and values   
that function within a hierarchical security organizational structure and is in the function 
of performing security tasks. 

„Understanding the concept of a security culture implies security activities and 
behaviors that arise from the responsibility and willingness of the action of all entities in a 
society, in accordance with the acquired knowledge and skills, as well as the accepted 
values   and values   orientations, beliefs and built attitudes based on the given culture and 
cultural heritage. It looks at the way in which the environment is widely understood, shows 
understanding of the dynamics of social relations (both individually and on a wider scale), 
recognizes the importance of absolute control over one’s own goods (the principle of sov-
ereignty), the way in which they are perceived and defi ne the dangers, risks and threats, 
then determine interests and choose resources or instruments for action. Security culture 
can be considered through its internal and external manifestations. Internal relate to secu-
rity considerations or the development of the idea of   security, and external to security be-
havior, as well as the attitude or access to security that primarily relates to the willingness 
and ability to respond to risks and threats, either in material or spiritual terms”‘2

According to this defi nition of a security culture it is noticeable that it is deter-
mined in relation to threats, threats or threats, which are key determinants for establishing 
and developing such a concept. Of course, it can also be talked about some other, new 
dimensions that are oriented towards a richer system of motivation for action, such as, for 
example, better conditions for the development and improvement of relations between 
certain actors on the international scene or inside the state despite the threats and dangers 
present. Also, there is a dimension that integrates diverse social elements and their specif-
ic functions, as well as subcultures, and their different roles, performing certain funda-
mental functions in the process of humanization of man and his world. 

Dramatic social changes that, in all spheres of human existence, both at global 
and local levels over the last few decades have led to a situation in which events that 
have signifi cance for national security happen. The feeling of uncertainty that pressured 
man was never stronger, despite the fact that the security system was never stronger and 
more developed. The traditional understanding that the state is considered to be the ex-
clusive carrier of security matters has simply vanished and on the scene we have a trans-
formation towards a secure self-organized society. The state concentrates on organizing 
measures of response to stronger security challenges, and a less dangerous place is given 
to a self-organized society that needs to be protected from less dangerous occurrences. 
Such a concept implies coordinated and coherent action of all subjects, regardless of the 
importance of threats and degree of endangering society. Distancing part of the respon-
sibility towards society does not mean self-acting, and therefore we are talking about a 
comprehensive security system with defi ned carriers. This creates a new culture of secu-
rity that has a fi rst-class preventative character and involves all the local community 
2 http://www. odbrana. mod. gov. rs/odbrana-stari/vojni_casopisi/arhiva/VD_2014-prolece/66-2014-1-06-

Stanarevic. pdf
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members. Security culture is primarily shaped at the national level and as such a securi-
ty culture is the most effective. 

„Security and culture are categories that are necessarily complementary and 
build a certain relationship of interdependence. If culture is defi ned as a set of universal 
values   on the basis of which a person determines his position in society and the world, 
and security as the protection and protection of these values, their connection and condi-
tionality are clear” (Mijalković-Keserović, 2010: 199-200). 

It follows from the prevailing attitude that security culture is the behavior that 
creates security or contributes to its strengthening. Thus, a security culture can be under-
stood as a set of adopted attitudes, knowledge, skills and rules from the domain of secu-
rity expressed as a behavior and process on the need to protect and preserve personal, 
social and international values   from all forms of endangerment regardless of the place, 
time and manner of its manifestation. Security culture contributes to defi ning the relation-
ship between the subject of security, both the security service and other entities and social 
structures. If the function of culture is, in general, ordering society into society, then the 
security culture is certainly signifi cant from the point of view of bringing order into the 
primary function of society’s security. The security culture of national security protects 
the degree of awareness building about the benchmarks that the state and society protect 
all available resources. 

„Thus, the essence of the security culture would be the awareness of the neces-
sity of opposing the occurrences of endangering the national security: the removal of 
etiological factors, independent actions against the actors of endangering, if it does not 
jeopardize their own security or the safety of others; timely alarming of other security 
entities that will prevent the occurrence of a harmful effect, alleviate, eliminate or prevent 
the development of a harmful effect, and how to revitalize the attacked reference values   
more effi ciently. Obviously, security culture is largely a consequence of social and histor-
ical heritage. At the same time, its innovative and creative relevance in resolving prob-
lems at all levels of security is indisputable.” (Mijalković-Keserović, 2010: 201-202). 

2. SOURCES OF ENHANCING SAFETY

The modern system of safety of society is a form of organization of society in the 
protection of its vital values. In organizing the security system of a given society, in prin-
ciple, it starts from at least two basic questions that need to be answered which are the 
forms and endangerers from which the society should be protected, and how the elements 
of the system should act in order to achieve the basic goal of its establishment. „People are 
violent. It can be argued that this inclination is violent part of our biology, but it is clear that 
violence becomes commonplace when people form a lasting community. Direct violence 
is usually considered deviation and crime, while collective violence, violence involving 
many individuals, can take several forms: behavior of a mass that attacks a particular tar-
get; revolutionary mass action in an attempt to overthrow the political regime; terrorism 
involving sporadic violence against government and civilian targets, designed to discour-
age the population and delegitimize the government” (Tarner, 2009: 449). 

Consent to the defi nition of the term endangering does not exist, because it is 
used differently because of the use of different terms with it and the different view of its 
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essence. In a criminal-legal sense, endangerment means a danger that, to a greater or 
lesser extent, represents the possibility of damaging or destroying a good or value. Socio-
logically, the threat to security is related to social confl icts and contradictions, as well as 
counterfeit behavior and can not be determined in advance. In addition to this, endanger-
ment can be considered a process that can arise as a product of opposing interests that can 
not be accomplished at the same time, nor can a compromise be reached on how to elim-
inate confl ict or contradiction. The threat exerts infl uence on all social processes, so it is 
practically impossible within the framework of a scientifi c discipline to establish theoret-
ical and methodological attitudes about all possible aspects of threat. Carriers of different 
interests can be entities within the society itself or from the outside, as an external factor. 

The already observed criminal-legal and sociologically certain threats to society 
do not determine the concept of endangerment as a whole, since the natural and technical 
factors of endangering society are neglected. These defi nitions do not provide an answer 
to the extent of the occurrence of some phenomena and how long it takes to be considered 
as a phenomenon or process of endangerment. Observed globally, we can conclude that 
we are living in the mind of risk and that a global society is based on many risks and 
contradictions that are not limited in time, space, or social. Sources of endangerment can 
not be placed solely on the space of social interaction, because processes in nature in-
creasingly make man powerless against powerful natural catastrophes before which he 
becomes small and helpless. Faced with the myriad societal risks, there are tremendous 
efforts to resist the greatest number of risks through the risk management process. The 
risk management process has forced the institutions of the society to turn to the process 
of global cooperation with other societies and their institutions, where a high degree of 
synergy is achieved, and the result is a higher degree of effect. That, as Gidens sideways, 
must lead to a higher degree of social refl exivity, or else it must be critically thought up 
about the circumstances. In such a state, sociology as a critical science plays an important 
role and a task in the process of understanding all these phenomena and their infl uence on 
the development and functioning of society and society, viewed globally. 

In general, security threats exist whenever there is a question, the existence, 
manifestation, and enjoyment of what is valuable and important to society, that is, when 
adverse changes occur or can cause unwanted changes or can not be enjoyed unhindered. 
So, the threat to security is the process, but also the condition that is its consequence. 

„The geopolitical changes in the last decades of the past century have caused the 
change of many previous security strategies and policies and initiated new approaches in 
security aspects, both in theory and in practice. In the next period, geopolitical changes 
will inevitably create a new security environment, new security concepts and different 
consequences. It is a question that some factors will infl uence the shape, content, scope 
and consequences of new forms and risks.” (Kovačević, in Proceedings 2015: 15-16). 

The process of globalization runs with all its features, positive and negative, 
which includes threats and security challenges of a global character, such as international 
terrorism. „Bearing in mind the announced process of globalization with it inevitably 
carries a determined resistance to this process, the United States has been committed to 
undermining and destabilizing the inside of „disobedient countries” . In this general pro-
cess of destabilization, there are various militant, separatist, criminal, fundamentalist and 
other groups, such as the transmission of violence against legal authorities, for their pur-
poses and interests. The contrast between the developed and the undeveloped countries is 
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growing and more pronounced, and this is particularly evident in the fi eld of energy 
needs. Nowadays, the United States spends 25% of the world’s oil production.” (Kese-
rović, 2012: 410). 

The global war on terrorism that the United States led after September 11, in-
cluding in peacekeeping operations in Afghanistan, Iraq, Libya, Syria, the Balkans, has 
provoked terrorist organizations’ attacks to try to infl uence the policies of the US and 
other countries of the anti-terrorist coalition in various forms of terrorist actions in the 
region of the Middle and Middle East. 

„In the opinion of experts from the prestigious international institute for strate-
gic studies in London, the fi ght against terrorism that began with an anti-terrorist opera-
tion in Afghanistan, the invasion and occupation of Iraq, actions in Pakistan that led to the 
murder of the founder and leader of Al Qaeda, Osama bin Laden, in Libya, by threatening 
to intervene in Syria, Iran, and North Korea, has just opened a „pandora’s box” because it 
has allowed recruitment of new terrorists for new ventures that take on the character of 
armed aggression, not on engagement agama, how many of the consequences that are 
caused by national security systems and their governments. 

A clear example of this is the terrorist attack in Moscow, Madrid and London 
that testifi es to the reorganization of Al Qaeda.” (Keserović, 2012: 410). 

Globalization has made societies open, led to the rise of individualism and a 
growing interest in society’s problems. This, in a certain way, leads to the passivity of the 
individual against the security problems. On the one hand, it is unquestionable and undi-
vided interest in both the individual and society that the security system functions, while 
on the other hand the possibility of an individual to see, understand and respond adequate-
ly to threats is at least a questionable question. „The consequences of globalization are far 
reaching and reach virtually all aspects of the social world. Nevertheless, since globaliza-
tion is an unfi nished process that is contradictory in its internal nature, it produces conse-
quences that are diffi cult to predict and control. We can think about this process in the risk 
category. Many of the changes brought about by globalization give rise to new forms of 
risk that differ greatly from those that existed in the past. Unlike the former risks that had 
identifi ed the causes and known consequences, the risks of the modern age can not be 
determined by the origin or the effects can be seen.” (Gidens, 2007: 71-72). 

 In the absence of a defi nitive answer about the causes and outcomes of various 
risks and threats, the individual is forced to make decisions on which risks he is willing 
to accept on his own, which can be very confusing. Even simple decisions, such as the 
decision on what to eat, are made in the general confusion of contradictory information 
about certain food products. A similar situation is with vaccines, as a means of preventive 
protection against severe illnesses that may have epidemic proportions. 

„Under the infl uence of scientifi c and technological progress, new factors are 
emerging in the production and transport process, such as information, space and time. 
There is an expansion of education of incredible proportions and dynamics, and the num-
ber of scientifi c organizations and scientists grows geometrically. In this way, education 
escapes social control, and the possibility of misuse of knowledge also increases geomet-
ric progression. The military industry, genetic engineering and the production of geneti-
cally modifi ed organisms, announcing the installation of chips into the body of people 
with data on each person introduces us to the speed of light in the twilight zone. Multina-
tional companies conquer an absolute monopoly on knowledge and subordinate it to the 
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logic of profi t and the rule of the human mind, and during that time the schools lost the 
race with the education that Lok said.” (Barashin, Zbornik 2015: 207). 

The basic security of the security system is preventive, which by its existence 
and knowledge represents an instrument of deterring the hostile and other criminal activ-
ities of organizations, groups or individuals. If undesirable activity arises, the system 
must act vigorously and repressively, removing the causes of danger and eliminating their 
holders in a legally permissible manner. 

3. HUMAN RIGHTS AND SECURITY. 

Security is one of the basic human needs, such as an unquestionable guarantee 
of survival, prosperity and well-being, economic security, humanity and order; free life 
without fear and diffi culty; the universal good that everyone has the right, but also the 
solemn promise of political leaders for whom human security is a fi rst-rate obligation, the 
most important goal in internal and external politics; the willingness to establish a strong 
relationship between individuals and the world, the state and the citizen. 

Creating a new national security policy is a prerequisite and framework for sta-
bility in the region and inclusion in world trends. The issue of creating a national security 
policy is particularly important because it is also part of the process of BiH’s transition, 
as an indicator of the direction, pace and reach of the reforms of the entire society. On the 
other hand, the creation of a national security policy implies a balanced systemic ap-
proach, as required for the successful and effective elimination of the incidents of securi-
ty threats, and the preservation and promotion of human rights and freedoms. Only in this 
way is it possible to maximally exclude abuses, such as the right to privacy of the lines 
and other achievements of the general civilization achievement. It is necessary to keep in 
mind that human rights represent the basic moral rights of all people and that they are 
necessary for a dignifi ed life. Respect for human rights, as an ideal and imperative, from 
the end of the 20th and the beginning of the 21st century, has become naturally connected 
with international peace and security, which points to a new model of the concept of hu-
man security. For this reason, these rights are universal, inalienable, innate and indivisi-
ble. In order to achieve this, human rights must be identifi ed and codifi ed within the in-
ternational, regional and national legal system. States and their executive authorities must 
have a legal obligation to respect them according to international, universal and regional 
standards, as well as under the national constitution and laws. The concept of human 
rights must be defended by independent courts through statutory procedures. In order to 
be effective, human rights must be incorporated into national laws, and legal elements of 
rights can not be ignored. 

CONCLUSION:

The main feature of security at the beginning of the 21st century is a mixture of 
continuity and change, uncertainty, and interdependence. Dramatic changes in interna-
tional relations, initiated by the demolition of the bloc’s division of the world and the 
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collapse of the Warsaw Pact, have contributed to signifi cant progress, as well as numer-
ous contradictions. Security challenges in the polarized world are on the rise. The end of 
the „Cold War” brought about changes in international relations that had the most signif-
icant impact on security. New security approaches are aimed at expanding stability, 
co-operation and the security environment as the main means of achieving and preserving 
national and global security. In the latest ideas, in the so-called. cooperative security, na-
tional security is no longer the sole object of security attention, and the state is not the 
only entity. Care for protection and security equally focuses on the security of the individ-
ual, collective security and defense, as well as the expansion of cooperation in the fi eld of 
security. In the preservation and strengthening of security, in addition to the state and its 
military power, international organizations, NGOs, individuals, as well as other subjects 
of international relations are increasingly infl uenced. 

Finding new strategies and effective and implementable programs that will re-
spond in a timely and effective manner to security challenges, risks and threats, as well as 
the training of all social structures for life in a world that is constantly changing the im-
perative of modern society. 
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Abstract: 

In this paper is analysed the role of security providers at the national level in the 
control of hate crimes. The special particular reference is given on the role of the police 
and prosecutor’s offi ce but also the other entities which have a social signifi cance in the 
creation of the suitable environment for the prevention of these criminal offences. Those 
are primarily educational institutions, political elites and media. Effi cient control of the 
hate crimes is a comprehensive process in which should actively be involved different 
entities in the society, not only the authorities of the formal social control. Integral ap-
proach to this problem can give positive results in the long run, whether it is about the 
repressive action or the prevention. 

Keywords: Hate crimes, police, prosecutor’s offi ce, educational institutions, media. 

INTRODUCTION

Although, it is about the phenomenon which is deeply rooted in the human his-
tory, hate crimes syntagm is of relatively recent date as well as the right solutions in which 
manner the individual countries treat this issue. In the sociological context the hate crimes 
are the consequence of the confl icts of the social groups which have different social iden-

1 The paper was created as the part of the research in the framework of the preparation of the doctoral disser-
tations „Hate Crimes in Bosnia and Herzegovina” at the Faculty of Security Studies in Belgrade (Lalić, 
2013).

2 Correspondent: Velibor Lalić, Assistant Professor, Faculty of Security Sciences, University in Banja Luka, 
E-mail:lalicvelibor@gmail. com
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tities. The individual as the object of attack is not important, his group affi liation is im-
portant. Such background of these criminal offences contains a great confl ict potential 
and represents a security threat, particularly in the societies which have already confront-
ed with the ethnical, racial or other forms of violence based on the identity differences. In 
the psychological sense, the hate crimes are committed due to prejudices towards the 
identity different social groups. 

The control of the violence which is motivated by the hate and prejudices is a 
great challenge faced by the organizations at the supranational level. It is primarily about 
the United Nations, more precisely on the United Nations Committee for the Elimination 
of the Racial Discrimination (UNCERD), then the Council of Europe - European Com-
mission against Racism and Intolerance (ECRI), European Union Agency for Fundamen-
tal Rights (FRA) and Organization for Security and Cooperation (OSCE) (Lalić & Mati-
jašević, 2015). 

However, besides the supranational level, it is of the crucial importance con-
fronting this phenomenon at the national level. The subject matter of this paper is the 
consideration of the action of the security providers at the national level in the control of 
the hate crimes. First, it will be analysed the role of the police, then the prosecutor’s offi ce 
and then the rest of the entities which may contribute by their action to the effi cient con-
trol of this type of violence. Those are primarily educational institutions, political elites 
and media. 

1. THE ROLE OF THE POLICE IN THE 
PREVENTION AND SUPPRESSION OF HATE CRIMES

The police have a crucial role in the society regarding the prevention and sup-
pression of hate crimes. Training and success of the police in shedding the light of these 
criminal offences, treatment of victims and relations with the community and media is 
certainly of special importance. 

Organizational culture particularities3 of the police organizations are one of the 
factors that infl uence on reporting hate crimes (Nolan & Akiyama, 1999). Nolan and 
Akiyama state the following factors: stances in the organization regarding these issues, 
trust of the community in the police, resources, cultural confl icts caused by the differenc-
es between the dominant values of the culture of society in which the organization exists 
and cultural values of the endangered groups (Nolan & Akiyama, 1999:124). Reporting 
of hate crimes depends also from the police offi cers’ individual characteristics, more ac-
curately from the personal stances and values, responsibilities in implementation of orga-
nizational rules, support of heads and colleagues, personal belief in what measure the 
organization devotes the attention to this problem through training and awarded resources 
(Nolan & Akiyama, 1999:124) and the ability and readiness of the police offi cer to recog-
nize that the certain criminal offence was committed out of hate (Saucier et al., 2006:891). 

Willingness of the victims to report these criminal offences is of the crucial im-
portance. One of the important reasons why it is a great dark number of these criminal 

3 Organizational culture represents a set of stances, values, standards and behaviour patterns which are inher-
ent to particular organization (Brown, 1995; Janjićijević, 1997). 
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offences is the fact that the victims do not report it due to the fear of secondary victimiza-
tion by the environment or due to distrust towards the police (Perry, 2001, Cogan, 2002; 
Levin et al., 2007; McVeigh et al., 2003; Berrill, 1992; Herek, 1992). Distrust towards the 
police may be the consequence of the police subculture particularity characterized by 
group closure, insuffi ciency of sensibility towards the different social groups and their 
culture and life styles. Often there is also police brutality, racial and other prejudices, 
conservatism, machismo and cynicism, what may lead to forming of the radical, right-
wing stances toward the racial, ethical and sexual minorities and persons who prefer more 
free unconventional life styles (Reiner, 1985; Skolnick, 1966). Immigrants often do not 
report these criminal offences due to cultural differences: traditional distrust in the police 
of the countries from which they come from and also due to language barriers and illegal 
status (Levin & Amster, 2007:331). 

Hate crime research depends from the legal basis for actions of police offi cers 
when these criminal offences are in question. Organizational factors also have a great 
importance. It primarily relates on the existence of the special departments for suppres-
sion of hate crimes within police organizations. It is also important that all police offi cers 
are trained to recognize a certain event as the act of violence motivated by hate or preju-
dices for the purpose of initiating of the further investigation. Other conditions are also 
necessary, such as trust and good relations with the community, especially with the en-
dangered, minority groups whose members are often the victims of hate crimes (Strobl et 
al., 2005:638). For the establishment of trust in the work of the police, it is also of great 
importance the presence of the minority groups in the police structure (Multilingual Ori-
entation Service Association for Immigrant Communities [MOSAIC], 2003). 

Effi cient control of the hate crimes by the police is also possible in the very 
complex demographic and cultural environments. The example for it is the city of New 
York, USA, which is one of the cities with the most heterogeneous structure of the popu-
lation in the world. Although the hate crimes were signifi cantly expressed in the previous 
period after the adoption of the legal regulations that regulate this area and after the in-
creased activity of the New York police from the mid 90 onward, there has been a down-
turn trend of these criminal offences. Positive results are visible despite the complex so-
cial environment caused by the intensive demographic, economic, technology and safety 
changes. The experiences of the New York police indicate that the increase of effi ciency 
of the police work on suppression of hate crimes can be achieved by forming a specialized 
departments for suppression of hate crimes, with the establishment of the clear protocols 
for action, by training of the police, by effi cient collection of data, contacts with the com-
munity, more severe penal policy, cooperation with the media and establishment of the 
multilingual service for victims (Levin & Amster, 2007:338). 

The example of good practice is also the Baltimore County Police-BCPD USA 
which is one of the fi rst police agencies in USA which has in 1981 introduced the pro-
gramme for action regarding the incidents motivated by the religious, racial and ethnical 
hatred. Such practice is established due to frequent activities of Ku Klux Klan, especially 
by burning of crosses for the purpose of intimidation of the black population. A special 
attention is devoted to sensibility of the police actions towards the victims, their families 
and community - due to emotional traumas which they experienced. In accordance with 
the procedures, the police mark all events which have the elements of hate incident or 
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hate crime. The police offi cer is the fi rst who receives the knowledge on the event, then 
the police offi cer notifi es the investigators and after the collected evidence the investiga-
tors make a report which is submitted to the verifi cation commission, which assesses if 
the certain event has the elements of the hate crime or not. From the Baltimore Police 
experiences derive the recommendations for the increase of police effi ciency and those 
are primarily the existence of the clear procedures in the police organizations for action 
regarding hate crimes, then the police offi cers’ training and the police work programmes 
in the community (Martin, 1999). 

Positive experiences on control of the hate crimes and the increase of effi ciency 
of police work come from Great Britain. Namely, it as about the experiences of one of the 
programmes of the Ministry of Internal Affairs focused on the hate crimes and family 
violence. The purpose of the programme is the transformation of the routine police re-
cords into the records of use for the practical policy, strategy and police practice. Besides 
the London’s Police and criminologists, in the programme have took part other research-
ers from the area of social sciences which do not have experience in the work with police 
organizations. In the project they have applied the combination of the quantitative and 
qualitative methods on the basis of which they obtained useful data on the hate crimes and 
the police work - on the basis of which can be identifi ed and understood problems and 
thereby also improve the action of the police. These programmes represent a good exam-
ple of the application of the scientifi c research in the practical purposes (Stanko, 2004). 

From the professional papers which can be found in the reference on the action 
of the police on the suppression of hate crimes, there is a guide made by the Working 
group on Race and Diversity of the Association of Chief Police Offi cers ACPO] & The 
Home Offi ce Police Standards Unit, 2005). The purpose of the guide is the review of the 
present practices of the police agencies and the development of the new approaches and 
action tactics. The guide was made on the basis of the verifi ed experiences of the various 
police agencies across England, Wales and Northern Ireland. In the guide is stated the 
strategic importance of the police in the protection of the personal and property security 
of all citizens, as well as the vital civilization values of the demographic societies. The 
absence or inadequate reactions on these criminal offences affects the public confi dence 
in the police, because the consequences of the hate crimes affect not only the victim but 
also on their family and the community which they belong. In the guide is given a mean-
ingful display of instructions for the operational action and there are also the defi nitions 
of the term, legal regulations, methods of collecting of information, issues of the report-
ing of the criminal offences and statistical monitoring, procedure with the victims, in-
structions for the management of the investigations, cooperation with the other agencies 
and then are explained the specifi c emanations of the hate crimes, hate crimes and inci-
dents within the police organizations, trainings of the police offi cers, relations with the 
media and eventually, evaluation of the working results. 

Likewise, the International Association of Chiefs of Police has made concise 
instructions for the police offi cers regarding the research and the prevention of hate 
crimes (Turner, 2001). These instructions for the understanding of the nature of these 
criminal offences as well as the instructions to the police offi cers what they should do at 
the crime scene are useful. 
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Indicators that indicate on the existence of the hate crime4 are of particular im-
portance and also the instructions on how to deal with the victims and the communities 
which the victims belong. It is signifi cant to mention also the OSCE programme - ODIHR 
training for the police services for suppression of the hate crimes. The programme is con-
sisted of four phases:

1)  response, investigation, collection and exchange of information and cooper-
ation with the prosecutors, 

2)  development of the strategies for the suppression of the hate crimes which 
are based on the proactive management of the police and the cooperation 
with the communities, 

3)  development of the effi cient process of collecting and forwarding of the data 
of the hate crimes, 

4)  trainings of the prosecutors on how to use evidence for the purpose of prov-
ing the criminal offence.5 

The programme is adapted to the particularities and needs of each country in 
particular. 

On the whole, the role of the police in the prevention and suppression of the hate 
crimes is of the essential importance. The effi cient approach primarily includes the com-
petence of the police, organizational culture that respects diversities and relations with the 
citizens based on mutual trust, especially with the minority communities. 

2. THE ROLE OF THE JUDICIAL AUTHORITIES IN 
THE PREVENTION AND SUPPRESSION OF HATE CRIMES

The effi cient work of the authorities of the judicial system is also of great im-
portance for the social control of hate crimes. Criminal prosecution and establishment of 
the criminal responsibility is a clear indicator of the social disapproval of these criminal 
offences. Establishment of the criminal responsibility of the executors of the criminal 
offences perpetrated out of the hatred does not have the signifi cance in the sense of the 
special and general prevention, but it is also important from the aspect of creation of 
trust of the victim and the victim’s community in the criminal justice system and social 
system in the whole. Otherwise, if the system is not capable to perform its control and 
guiding functions, crises6 are legally occurring, suitable social conditions are created for 
the emergence of the new racial, national, religious and other confl icts and deepening of 

4 Perceptions of the victim and the witness regarding criminal offence, commentaries of the executers, gestures 
or written statements that indicate on the prejudices including graffi ti or other symbols, each difference be-
tween the executers and the victim, whether real or assumed by the executers; similar incidents at the same 
locations or settlement that indicate on the same forms of behaviour; the victim was engaged on the activities 
of promotion of its group or community; the existence of coincidence of time of occurring the incident with 
he holiday or the date of the special importance; membership of the executer in the extreme groups or coop-
eration with their members; the absence of the other motive, such as material gain and similar (Turner, 2001).

5 Training Programme for Police Offi cers, http://www. osce. org/publications/odihr/2006/09/20673_676_sr. 
pdf. Website visited on 23 December 2009

6 Such state in the sociological theory is called dysfunction of the social system and in the political theory, the 
crises of the legitimacy of the government (Milašinović, 2008:70). 
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the existing, particularly in the social environment where those relations are traditional-
ly disturbed.7

In the existing world literature, there is a very few scientifi c papers from this 
fi eld that specifi cally or at least partially deal with the acting of the justice system and the 
responsibility of the executors of these criminal offences. One of the papers signifi cant for 
this issue is Hate Crime Offenders: An Expanded Typology (McDevitt et al., 2002) where 
McDevitt and associates suggest that during the criminal prosecution and sentencing to 
the executor of the criminal offence committed out of hatred, if it is performed in a group, 
to be taken into consideration the degree of participation and responsibility of each par-
ticipant, having in mind the role which they had during the incident. Regarding that, the 
authors distinguish four types of participants in the incident: leaders and accomplices, 
involuntary participants and heroes. For each of the four types of executors by the classi-
fi cation of these authors corresponds one of the mentioned roles - thereby also the degree 
of responsibility. According to them, leaders and accomplices bear the greatest responsi-
bility, whether to encourage other on the execution of the offence or to actively participate 
in the execution. Unwilling participants do not actively participate in the incident or are 
trying to prevent the crime or to assist the victim. Heroes are trying to prevent other par-
ticipants to perform the crime, warn the victims or report the group activity to the police 
(McDevitt et al., 2002:313). 

Likewise, it should be mentioned also the academic article The Prosecution of 
Hate Crimes The Limitations of the Hate Crime Typology (Phillips, 2009), where it is 
criticized the typology of the executors of the hate crimes criminal offences made by 
McDevitt and associates, because it does not include the cases where the hatred is not the 
basic but the peripheral motive, which is of great importance in proving the criminal of-
fence committed out of hatred and the sign to the legislator that it should foresee also such 
cases, because they often occur in the practice. 

James Morsh in the quoted article The Problem of Motive in Hate Crimes: The 
Argument against Presumptions of Racial Motivation is concerned with the problem of 
proving of the hate crime motive, by analysing the arguments that the complex problem 
of proving the racial motive is solved in the manner that the burden of proving the motive 
is based on the defence and not on the prosecutor, that is, to be introduced assumption of 
the racial motive when the racial attacks of the white people on the minority groups in 
USA are concerned, because in that manner would be provided a larger number of con-
victions. In such a case, the defendant would have to prove that his act was not motivated 
by the racial hatred, but with some other motive (Morsch, 1991:674). Advocates of this 
approach state that in this manner is eliminated the possibility of arbitrary and illegal 
verdicts (Morsch, 1991:675) and its critics consider that it would not be in accordance 
with the USA Constitution, because the equality principle is violated before the law 
(Morsch, 1991:681). Morsch states that the state should adopt clear standards for proving 
the motive of the accused for the criminal offences committed out of hatred and the pros-

7  For example, on 17 and 18 May 1980 in Miami, USA occurred major racial riots and confl icts due to the 
verdict that liberated four white police offi cers of the criminal liability who, due to allegedly committed 
offence, beaten to death a black person McDuffi e. In the riots was fi fteen dead people and more than two 
hundred was injured. In Los Angeles riots broke out on 29 April 1992 due to liberating verdict of the four 
white offi cers who were charged for physical abuse of the young black person. In the riots were 47 dead and 
2 328 injured people (De Fontet, 1999:104). 
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ecutors should prove that the behaviour of the defendant is dominantly guided by the ra-
cial hatred. Likewise, he considers that the states should establish the control mechanisms 
for the supervision over the work of the justice system authorities, because the decisions 
which they make may also be racially motivated (Morsch, 1991:689). 

Beside a small number of scientifi c papers, there are a modest number of profes-
sional papers. In that segment it is important to mention the Guide for Prosecutors, Amer-
ican Prosecutors Research Institute8 (APRI, 2001). The guide contains basic explanations 
on what are hate crimes, the review of problems and law regulations, collaboration with 
the other agencies, instructions for the identifi cation and research of the hate crimes, in-
structions for the preparation of the cases for criminal prosecution and at the end, the in-
struction for the prevention of these criminal offences. 

Here we will mention the guide prepared by the Offi ce for Democratic Institu-
tions and Human Rights (ODIHR); Organization for Security and Co-operation in Europe 
OSCE Hate Crimes Laws: A Practical Guide (OSCE - ODIHR, 2009a) in which are ex-
plained the arguments for the existence of the law regulations on hate crimes and are 
stated the examples from practice in what manner different legislations have solved the 
problem. Likewise, in the guide are processed crucial issues which the legislator should 
take into consideration during the drafting of the regulations from this fi eld. 

Although this guide is primarily intended for legislators as an aid in drafting the 
regulations from this fi eld, it certainly represents a useful reading to the public prosecu-
tors and judges for the understanding of the legal nature of these criminal offences. Be-
sides, it is also mentioned a valuable experiences from other legislations. Particularly 
useful in the guide is the part on the proving of the criminal offences committed out of 
hate (OSCE-ODIHR, 2009a:47-52) which speaks of proving of the motive of prejudice of 
hate, such as in the cases where the motive is obvious and also for the situations where 
beside the motive of prejudice or hate there are also other motives. 

The work of the justice system regarding the criminal prosecution of the crimi-
nal offences committed out of hate depends of the multitude of factors. Basic factors are 
the adequate legal solutions, therefore, the legal basis for action of the Prosecutor’s Offi ce 
and courts. If there is a clear legal framework for the criminal prosecution of the execu-
tors of these criminal offences, the formal-legal conditions are created for the action of all 
authorities of the formal social control, from the police to the Public Prosecutor’s Offi ces 
and courts. However, due to insuffi ciency of the experience from this fi eld, inadequate 
legal solutions or doubt that it will not be proven the motive of the executer, judge and 
prosecutors often qualify a certain criminal offence where the motive of prejudice or hate 
is obvious - as some other criminal offence (Morsch, 1991:672). Additionally, the judges 
easily accept the acknowledgement of guilt of the executer as some other criminal of-
fence, denying the motive of prejudice or hate (Burney & Rose, 2002:111). If the public 
prosecutors in their practice fail to prove this motive or the trials last exceptionally long, 
after which the court imposes a light sentences for the executers of these criminal offenc-
es by the court (Strobl et al., 2005:638), the entire concept of hate crime loses the social 
sense and criminal and legal signifi cance. Implementation of the legal provisions on the 
hate crimes sends the message of support to the minority groups and the small number of 
convictions is the indicator which indicates on the failure of sending this message 

8  Hate Crimes: A local Prosecutor’s Guide for Responding to Hate Crimes. 
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(Morsch, 1991:673). For that reason, the effi cient work of the authorities of the justice 
system should enable the certifi cation of the validity of the hate crime as the special type 
of criminal offences - or that the entire concept is thoroughly investigated. 

3. THE OTHER ENTITIES IN THE CONTROL OF HATE CRIMES

a) Educational institutions

Educational institutions have a crucial role in forming of the stances of the gen-
erations of young people. The society transfers on the young generations those values 
which sustained the trial of time and which showed by the experience as important for the 
maintenance of the certain social group. Observing it sociologically, not even one society 
is homogeneous, but heterogeneous by the various cultural, political, social and other 
bases. Social differences in favourable conditions create the paradigm of differences - 
ideological view of exclusivity of their own culture as valuable, with the simultaneous 
denying or disrespect of the values of other social groups. Stereotypes and prejudices are 
transferred from generation to generation in the form of tradition (Ueckert, Kakuska, & 
Nagorny, 1978:282). The question is raised if those unfounded stances may be considered 
cultural heritage and what consequences do they have on society and individual in the 
long term? Consequences are not harmless because they are expressed in the form of 
confl ict between different social groups and the hate crimes are a violent form of mani-
festation of differences. Considering the negative social consequences of the stereotypes, 
prejudices, ethnocentrism and hate, which is their essential companion and essence, en-
culturation of such stances belongs more in the domain of the social pathology than in the 
domain of culture. Results of the social and psychological research tell us that the violent 
behaviour is learned (Bandura, 1977). In accordance with that theory can be set an oppo-
site assertion: that the nonviolent behaviour is also learned. Certainly, the explanation of 
the violent behaviour is a very complex and it may not be a priori reduced on the educa-
tional process but this factor is signifi cant in the explanation of the violent behaviour. If 
we accept the assumption that the education has a positive impact on the forming of the 
stances on social groups which rest on the different cultural values, we may speak on the 
signifi cance and the role of education in the prevention of hate crimes. 

Going forward, the prevention of hate crimes should include the education of the 
school children in the cultural differences by introducing the curricula and syllabi which 
will enable to the students to understand better the culture of differences and non-discrim-
ination (Tilley, 2007:549). There is also the education of the young people through orga-
nization of the school seminars on xenophobia and visits to the commemorative centres 
of the Nazi crimes (Strobl et al., 2005:640). Such approaches are of special importance 
for the societies where there is a traditional hate and distrust between the antagonistic 
groups, whose painful historical remembrance is a part of the collective awareness. 

The process of adoption of the cultural values of the dialogue and tolerance is 
not related only on the part of the population in the society that participates in the process 
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of formal education, but also on all citizens. Successful strategies for the prevention of the 
hate crimes must be focused on the strengthening of the democratic standards and values, 
what includes the series of activities of the citizens, institutions and media. For example 
it may be mentioned the experiences from Germany, where it is implemented the concept 
of positive general prevention which is consisted in raising awareness of the citizenship 
on the importance of standards in society. However, if the violation of standards is toler-
ated, in time the awareness on obligation of respect of these standards will weaken and 
then disappear. Just with the positive general prevention is performed reaffi rmation of 
standards in society. (Strobl et al., 2005:635) It may be infl uenced on the citizenship in the 
educational manner by holding gatherings or concerts where is promoted tolerance and 
nonviolence. The adoption of the democratic standards does not depend from rejection of 
totalitarian and neo-Nazi ideology but in larger extent from accepting of the democratic 
lifestyle. These approaches have positive effects and in long term may effect on the reduc-
tion of the hate crimes (Strobl et al., 2005:636). 

b) Political elites

Political elites often create socially favourable conditions for violence motivated 
by the national, racial, religious and other forms of hatred, providing the active or passive 
support to the stigmatisation, demonization or marginalisation of the traditionally op-
pressed social groups. In that way the state gives the legitimacy to the policy of violence 
and the policy of hegemony (Perry, 2001:179). Political elites have the responsibility to 
provide the equality of all citizens, the rule of laws and to develop a truly democratic 
political culture that promotes and does not judge the differences in the society. Hate 
crimes are the threat to the basic democratic values thereby the bearers of the political 
authority have the constitutional obligation to protect the rights of the citizens and to 
prevent the various forms of discrimination and violence in the society. There is an entire 
series of measures which may be implemented on this plan, such as the fulfi lment of the 
international obligations which derive from the international conventions and other acts 
including also the establishment of cooperation with the international authorities that deal 
with this issue. 

One of the essential questions is the legal protection of the minorities and their 
equal participation in the political, economic and cultural life. Supporting the initiatives by 
which is suggested the adequate legal solutions may be affected on the executive authority 
to enable an effi cient implementation of the existing legal regulations from this fi eld. 

Political elites may support or at least enable an undisturbed work of the non-
governmental organizations for the protection of the human rights, especially those which 
deal with the issues of racism, xenophobia, religion and other forms of discrimination and 
intolerance. It is of the special interest the role of the political elites in the post confl ict 
societies, where are expressed the subjective consequences of the confl ict in the form of 
the sentiment of hate toward the members of the other confl icting national, religious or 
other groups. Social psychologists consider that it may be infl uenced on the neutralization 
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of the hatred by directing the hatred on the participants in the war crime, then the legal 
measures, information, interaction and education (Milosavljević, 2004:395). 

What is the role of the political elites in those social environments and what they 
can do on neutralising of the occurred consequences? Representatives of the political 
elites can direct and localize hatred on the participants in the war crime - organizers, ide-
ologists and executers instead on the one nation or other group. By the localization of the 
hatred are identifi ed the responsible for the crimes and in that way is prevented that the 
hatred is the exclusive and long term initiator of the relations between the antagonist so-
cial groups. On neutralizing of the hatred the political elite may infl uence in such a man-
ner that they give a political support to the effi cient action of the criminal justice system, 
whereby it is sent a clear message that such behaviour would be severely sanctioned. 
Likewise, in the public statements they may avoid violent communication and hate 
speech, where is evoked the sentiment of hatred. On the other hand by its moderate state-
ments and political action they can promote the values of the political culture of dialogue, 
tolerance and nonviolence. If the action of the political elites is directed on the interaction 
and the dialogue with the antagonist groups as well as a defi ning of the common, possible 
targets, in the long run, this should contribute to the reduction of the existing tensions. 
And, in the end, the political elites can infl uence on the process of education of the young 
generations, in the manner that they will give a political support to the curriculum and 
activities by which are promoted democratic values. 

c) Media

Media have a crucial role in forming of the public opinion, especially when it is 
about the delicate themes such as hate crimes. Media deal with the sale of news and the 
hate crime is always the news that evokes interest of the public. Media can have a double 
role; the fi rst relates on objective information, the other on manipulation. In what manner 
the media will act is an ethical question. 

Critics of the hate crimes concept criticise also the role of media, because they 
have created a large picture on the state of the hate crimes, frequently without the basis 
indicating on the alarming state (Jacobs & Potter, 1998:50-51). Green and associates state 
that the media had a signifi cant role in the creation of the tide of xenophobic violence in 
Germany in 1990s (Green et al., 2001:496). It is important to mention also the fact that 
the development of the information technologies, especially the Internet enables a new 
ways of expansion of the various forms of hatred. Hatred on the Internet is a widespread 
phenomenon, because the extremists use them as the global mean of communication for 
the expansion of the hate ideology (Perry, 2001:174). The cooperation of the media ad the 
police are also of the great importance when the hate crimes are concerned. Approaches 
in the cooperation may be proactive and reactive. Proactive approach is consisted of the 
activities by which is promoted nonviolence and avoided an insulting terminology during 
reporting. It is of signifi cance that the media inform the public on the details related for 
the deprivation of liberty, indictments and verdicts for the hate crimes, because such an 
approach strengthens the trust of the public in the criminal justice system (ACPO & 
Home Offi ce, 2005:95). In the reactive approach, it means that when a certain event hap-
pens, the cooperation of the police and media is the opportunity that the police demon-
strate openness and responsibility towards the public (ACPO & Home Offi ce, 2005:95). 
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CONCLUSION

In this paper is given a short display of the role of the security providers at the 
national level in the control of hate crimes. Each society in accordance with its institution-
al capacities, the policy of suppression of crime and the level of respect of democratic 
values reacts on these specifi c criminal offences. The consequences of the hate crimes 
exceed the immediate victim; they are beside the attack on the individual also the attack 
on the group which the victim belongs. This is its uniqueness by comparison with the 
other criminal offences. Hate crimes can represent a threat for peace and stability in the 
society. Thereby also the role of the entities which need to provide it is great. The signif-
icance of the police as the traditional security provider is unavoidable. The successful 
control of these criminal offences depends from the training and successfulness of the 
police in the clarifying of these criminal offences, treatment with the victims and relations 
with the community and media. The work of the judicial authorities, prosecutor’s offi ces 
and courts has a clear goal and that is criminal prosecution and establishment of the re-
sponsibility of the perpetrators of these criminal offences. Only in this way, it is possible 
to create the trust of the victim and the community to which the victim belongs in the 
system of the criminal justice system and the society as a whole. However, besides the 
bodies of the formal social control a signifi cant role in achieving this goal also have the 
other entities. The system of education has a signifi cant role. In that system, young people 
are preparing for the future. Learning about the cultural differences and nonviolent com-
munication should be the integral part of the educational process at all levels. The signif-
icance of respecting democratic standards is not related only on the process of formal 
education but also on all citizens. The successful strategies for the prevention of hate 
crimes include a set of activities of the citizens, institutions and media. Political elites 
bear a heavy responsibility when the control of these criminal offences is in question. 
They are the ones that create a social environment and the ones that can judge the practice 
of the discrimination, hate and violence, but also to encourage it. Neutral stance also 
contributes to the social environment of the violence because the message of condemna-
tion is missing. Political elites are the initiators of changes and strengthening of the insti-
tutional capacities for the suppression of hate crimes. Media also have a great importance 
in this process. Biased and tendentious information leads to creation of the tide of intol-
erance of violence. It may be concluded that the prevention and suppression of the hate 
crime is a comprehensive process which demands active participation of the entities from 
various spheres of social life. Only such integral approach to this problem in the long run 
can give positive results. 
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Abstract:

Foreign investment fund in the world has multiplied several times in the last two 
decades. However, growing trend of foreign investments fl ow has been broken by the re-
cent fi nancial crisis in the world. Lower infl ow of foreign investments into the developing 
countries has made the funding of their current accounts diffi cult, because it became 
more diffi cult for them to get loans in the international capital market. Most net importers 
of capital are net debtors in the international capital market, which made them increase 
investment attractiveness for international investors. Thus they tried to decrease their 
exposure to the loan market. Although foreign investments are desirable source of funding 
the current account defi cit, net infl ow of these funds generates negative balance in the 
income account and puts pressure on the balance of payments of the country. World in-
vestment fl ows have returned to the upward trend in 2013. 

This paper analyses foreign investments fl ow in the world, by groups of coun-
tries. The groups of countries, the subject analysis of this paper, are: Asia, Latin America, 
Africa, countries in transition and developed countries. The most signifi cant countries 
that are net exporters of capital in the world are the European Union and USA, while the 
biggest importers are the growing Asian countries. Starting period for this analysis is 
1990, and ending period is 2013. Therefore, time series of the analysis covers economic 
cycles, i.e. rise from the nineties of the last century, then the period of global fi nancial and 
economical crisis that lasted all the ay until the end of 2012. 
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INTRODUCTORY CONSIDERATIONS: 
FOREIGN INVESTMENTS THEORY AND PRACTICE

Foreign direct investments are a global, current but also a controversial economic 
topic. In literature there prevails the view that foreign direct investments (FDI) stimulate 
economic growth, but opposing opinions can be ever more often read. Scientifi cally rele-
vant researches in this fi eld are used for new scientifi c knowledge and development of na-
tional economic policies. Favourable trends of FDI fl ows and stocks effect positive relation 
towards global mobility of investments. Although many factors affect them, certain authors 
relate the trends to developed markets of goods and capital, production method and technol-
ogies, liberal economic policies, as well as other factors: workforce, cultural and historical 
moments, etc. (Sethi, Guisinger, Phelan, & Berg, 2003). Accordingly, FDI are unavoidable 
development resource of all, and in particular, of countries in transition. Lipsi (2001) ap-
plied indicators of size and growth of a market to explain the infl ow, outfl ow, net fl ows and 
balance of FDI. He used the following variables: nominal GDP and gross fi xed investments. 
He concluded that the balance of incoming and outgoing FDI and their fl ows had a similar 
trend over time. If markets differ by size, trends of FDI fl ows differ as well. Attractiveness 
of a certain country for FDI investments depends on numerous conditions and factors. 

Dunning (1993) considers attraction factors to be specifi c advantages in natural 
resources, technologies, available capital and workforce. Dunning has emphasised the 
importance of competitiveness. He believes that the appeal of a country in attracting for-
eign direct investments depends on competitiveness, macroeconomic climate and macro-
economic stability. The role of analysis of the competitiveness is very important in that 
context. Along with Dunning theory of development and investments, other investiga-
tions of stimulating dynamic development, FDI fl ows and the impact of a government on 
the increase in the overall competitiveness stand out (Buckley, & Castro, 1998). Dunning 
(2004) presented three prevailing determinants of the location of recipient country: the 
state policies of attracting foreign investments, economic determinants and incentives for 
development of businesses. Economic environment refers to resources and capacities of 
a country, while state policies, strategic objectives, macroeconomic and microeconomic 
determinants are the governmental measures. 

When it comes to papers taking FDI as a factor of growth acceleration, compet-
itiveness and investment into development, as well as better economic and production 
performances on microeconomic and macroeconomic level, the following studies stand 
out: Wie and Lui (2006) and Buckley, Clegg and Weng (2005). Campos and Kinoshita 
(2008) indicate that neither the market size, nor the low labour costs are signifi cant deter-
minants of FDI, compared to the quality of institutions. 

Bevan and Estrin (2004) investigated determinants of direct foreign investments 
into the European transition economy by means of panel analysis of bilateral FDI fl ows 
between Western European and transition countries. They found that GDP of investing 
countries and capital recipient have positive effect on direct investment fl ows, as well as 
the accession procedure and integration into the European Union. Labour costs in host 
country, as well as the distance between the two countries, had negative effect, which is 
explained by the fact that enterprises decide for investments at locations where labour 
costs are lower and markets closer. Nakov (2004), applying panel method, analyses the 
impact of FDI on GDP in some twenty countries in transition, including the impact of FDI 
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on GDP in Hungary, using the co-integration analysis. Panel analysis indicates negative 
impact of FDI on GDP in transition economies. Co-integration analysis in the case of Hun-
gary indicates the co-integration relation between foreign capital and industrial produc-
tion. In this analysis, the elasticity of GDP to FDI change amounts to about 0,5. Granger 
test shows relevance of FDI in explaining the economic growth so it is concluded that FDI 
causes growth in terms of Granger, while growth does not cause FDI in terms of Granger.

Al-Iriani and Al-Shamsi (2007) use Pedroni co-integration analysis to test the 
relationship between FDI and economic growth in six countries of the Gulf for the period 
from 1970 to 2004. In the research, the obtained results indicate two-way causality be-
tween FDI and GDP in the Gulf countries.

Hisarciklilar, Kayam, Kayalica, and Ozkale (2006) investigate the relationship 
of the economic growth, FDI and international trade for selected Mediterranean countries 
for the period from 1970 to 2003. The relationship between the stated variables is tested 
by two-dimensioned co-integration analysis and by means of double Granger causality 
test. Insignifi cant relations were found for most of these countries.

Bogdan (2009) analyses the impact of FDI on the economic growth in European 
transition countries in the period 1990-2005. Panel analysis tests the hypothesis that the 
higher infl ow of FDI stimulates economic growth in transition countries. The results have 
not justifi ed the hypothesis because the impact of FDI on the growth proved to be nega-
tive, but not statistical signifi cant, while macroeconomic stability and openness of econ-
omy have statistically signifi cant role when it comes to growth. He also confi rmed that 
FDI infl ow stimulates macroeconomic stability and market size. 

Analysing the situation in BiH, Domazet (2016) believes that FDI have contrib-
uted to restructuring of some public companies, improvement of investment climate and 
partly to the growth of employment. However, it is his opinion that these indicators are 
below FDI possibilities and potential. Overview of investigations indicate various inves-
tigations on the impact of FDI, effects of their growth and the role of foreign investments 
in accelerating positive economic development, fi rst of all GDP growth. Having in mind 
ever higher signifi cance in professional but also in the academic circle, global world fl ow 
of foreign investments shall be analysed, with the focus on the pre-crisis period and the 
period of crisis, with the aim of extrapolating their fl ows in the future.

CURRENT GLOBAL AND GEOPOLITICAL 
ASPECTS OF FOREIGN INVESTMENT FLOW 

Current foreign investments fl ows are characterised by investment into transna-
tional companies from developed countries to developing countries and countries in tran-
sition. Foreign investment growing trend was broken by emergence of the recent fi nancial 
crisis in the world. Lower infl ow of foreign investments into the developing countries has 
made the funding of their current accounts diffi cult, because it became more diffi cult for 
them to get loans in the international capital market. Most net importers of capital are net 
debtors in the international capital market, which made them increase investment attrac-
tiveness for international investors. Thus they tried to decrease their exposure to the loan 
market. Although foreign investments are desirable source of funding the current account 
defi cit, net infl ow of these funds generates negative balance in the income account and 
puts pressure on the balance of payments of the country. 
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World investment fl ows have returned to the upward trend in 2013. Foreign in-
vestments infl ow increased by 9% to the amount of 1,45 billion dollars in 2013. Foreign 
investments infl ow has increased in all major economic groups (in developed, developing 
and transition countries). Foreign investments stock increased by 9%, or 25.5 billion dol-
lars. Foreign investments reached the amount of 1,6 billion dollars in 2014, 1,75 billion 
dollars in 2015, and 1,85 billion dollars in 2016. The growth has mainly been stimulated 
by investments in developed economies, as a result of the initiated recovery. The sensitiv-
ity of certain emerging markets, political risks as well as regional confl icts might threaten 
the expected growth of foreign investments fl ows. As a result of the expected growth of 
foreign investments in developed countries, regional distribution of investments could be 
formed according to the “traditional model” of greater participation of developed coun-
tries in the global infl ow. However, investments fl ows in developing countries shall re-
main at a high level in the coming years too (UNCTAD, 2015).

Foreign investments infl ow trends in developing countries amount to 778 billion 
dollars, which makes 54% of the global infl ow. The infl ow growth rate in this region has 
been slowed down to 7%, compared to the average growth rate of 17% in previous ten 
years. Asia continues to be the region with the highest investment infl ow, signifi cantly 
above Europe. Foreign investment infl ow has been growing in other developing regions 
too, Africa (4%), Latin America and Caribbean (6%), excluding fi nancial offshore cen-
tres). Foreign investments in developing economies have recorded recovery after a sharp 
fall occurred in 2012. However, they are still at historically low participation in the total 
global fl ows (39%) and 57% below the peak from 2007. 

Table 1. Infl ows and outfl ows of foreign investments in the world, 1990-2013 (billion dollars) 

Foreign investment infl ows
Region/country 1990 2000 2007 2008 2009 2010 2011 2012 2013
Developed countries 173 1142 1323 1032 619 703 880 517 566
European Union 97 703 864 551 363 384 490 216 246
USA 48 314 216 306 144 198 224 161 188
Japan 2 8 23 24 12 -1 -2 2 2
Developing countries 35 267 591 669 533 648 725 729 778
China 3 41 84 108 95 115 124 121 124
Hong Kong, China 3 71 62 67 54 83 96 75 77
World 208 1415 2002 1819 1222 1422 1700 1330 1452

Foreign investment outfl ows
Region/country 1990 2000 2007 2008 2009 2010 2011 2012 2013
Developed countries 230 1091 1889 1599 846 989 1216 853 857
European Union 131 809 1258 984 384 483 585 238 250
USA 31 143 394 308 288 278 387 367 338
Japan 51 32 74 128 75 56 108 123 136
Developing countries 11 147 327 338 277 421 423 440 454
China 1 1 27 56 57 69 75 88 101
Hong Kong, China 2 70 68 57 58 98 96 88 92
World 241 1241 2267 1999 1171 1468 1712 1347 1411

Source: UNCTAD (2015), [www.unctad.org/FDIstatistics; retrieved on: 9 March 2018]
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Developing and transition countries make one half among the 20 fi rst-ranked 
countries by foreign investments infl ow. Mexico takes the tenth position. China has re-
corded the highest infl ow ever, and remained the second largest recipient of investments 
in the world. Foreign investments referring to transnational corporations from developing 
countries amount to 454 billion dollars. Together with transition economies, they make 
39% of the global investment outfl ow. This data was only 12% at the beginning of 2000s. 

REGIONAL TRENDS OF FOREIGN INVESTMENTS IN THE WORLD

Asia. Total foreign investments infl ow into Asia was 426 billion dollars in 2013, 
which makes almost 30% of global infl ow of investments. Foreign investments infl ow 
into East Asia increased by 2%, to the amount of 221 billion dollars. Stable performances 
of the sub-region stimulate foreign investments infl ow into China, South Korea and Tai-
wan. Having the infl ow of 124 billion dollars in 2013, China takes the second place in the 
world. In the meantime, investment outfl ow from China increased by 15%, to the amount 
of 101 billion dollars, stimulated by projects in developed countries. By the continuation 
of this trend, it is expected that capital outfl ow from the country will exceed the infl ows 
within the period of 2 to 3 years. The increase of investment infl ow to 77 billion dollars 
has been observed in Hong Kong. The infl ow into Southeast Asia has increased by 7% 
and amounts to 125 billion dollars. Out of that, 50% goes to Singapore. Proactive efforts 
of the regional investment cooperation in the East and Southeast Asia, lasting for 15 
years, have contributed to the growth of the total foreign investments, as well as to intra-
regional investments. Intraregional investments into infrastructure and production bring 
development opportunities for low-income countries of this sub-region, such as Laos and 
Myanmar. Investments infl ow in the South Asia increased by 10% to the amount of 36 
billion dollars in 2013. The biggest recipient of foreign investments in the sub-region is 
India, with the increase of 17%, i.e. 28 billion dollars. Economic corridors have been es-
tablished to connect the South, East and Southeast Asia (Bangladesh-China-India-Myan-
mar, as well as the Economic corridor China-Pakistan). This will improve the connection 
between the Asian sub-regions and ensure the possibility for regional economic coopera-
tion. Foreign investment fl ows in the Western Asia decreased by 9% in 2013, to the 
amount of 44 billion dollars. Constant regional tensions and political uncertainty discour-
age investors’ from investing, even though there are differences among the countries. 

Latin America. Foreign investments in Latin America and Caribbean reached 
the amount of 292 billion dollars in 2013. However, the largest recipient of investments, 
Brazil, experienced slight fall by 2%, despite the increase of fl ows in primary sector. For-
eign investments in Chile and Argentina have fallen by 29% and 25% respectively, i.e. to 
20 billion dollars and 9 billion dollars. Foreign investments fl ows in Peru have decreased 
by 17%, to the amount of 10 billion dollars. On the other hand, investments infl ow into 
Columbia has increased by 8%, to the amount of 17 billion dollars, mainly as a result of 
cross-border mergers and acquisitions in energy industry and banking. Infl ows into Central 
America and Caribbean (excluding offshore fi nancial centres) have increased by 64%, to 
the amount of 49 billion dollars, out of which the infl ow into Mexico is 38 billion dollars. 
Infl ows were also registered in Panama (61%), Costa Rica (14%), Guatemala and Nicara-
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gua (5%). Outfl ow of investments from Latin America and Caribbean (excluding offshore 
fi nancial centres) has fallen by 31%, and is 33 billion dollars, as a result of stagnancy of 
acquisitions abroad, as well as payment of loans to parent Brazilian and Chilean compa-
nies made by branch offi ces abroad. New possibilities for future foreign investments are 
being open in this region, particularly in the shale oil industry in Argentina. Also, sector 
reforms in Mexico might be a positive signal for signifi cant foreign investments. 

Africa. Foreign investments infl ow into Africa increased by 4%, to the amount 
of 57 billion dollars in 2014. They refer to international market-seeking and infrastructure 
investments. Further growth is expected, and namely in attracting investments into con-
sumer-oriented industries, including food, tourism, fi nances and retail sale. Total increase 
was led by the growth of investments in the Eastern and Southern African sub-region, 
while in other parts the fall of investments has been recorded. Flows have been almost 
doubled in South Africa, to the amount of 13 billion dollars, mainly due to the fl ows in 
South African Republic and Mozambique. In both of these countries, investments in the 
infrastructure prevail, but also into the gas sector. In the east of Africa, foreign invest-
ments infl ow increased by 15%, or, 6,2 billion dollars. They refer to the increase of fl ows 
in Ethiopia and Kenya. Kenya has become an attractive business centre, not only for oil 
and gas research, but also for production and trade. Industrial strategy of Ethiopia pro-
vides potential to attract Asian capital, so that it can develop its production base in that 
way. Foreign investments fl ows in the sub-region of the North Africa have decreased by 
7%, to the amount of 15 billion dollars. The fall of investments infl ow has been recorded 
in Central and Western Africa by 8 and 14 billion dollars, respectively, mainly owing to 
political and safety risks. Intra-African investments are growing, and the leading coun-
tries of intra-African investments origin are South African Republic, Kenya and Nigeria. 
In the period between 2009 and 2013, the share of cross-border Greenfi eld investments, 
originating from Africa, has increased to 18%. Intra-African projects are concentrated 
around production and services. Only 3% of the value comes from intra-regional Green-
fi eld projects, compared to 24% of extra-regional Greenfi eld projects (over the period 
2009-2013). 

Countries in transition. Foreign investments infl ow into transition economies 
increased by 28%, and reached the amount of 108 billion dollars in 2013. In Southeast 
Europe, the infl ows have increased from 2,6 billion dollars in 2012 to 3,7 billion dollars 
in 2013. The investments were stimulated by the process of privatisation of the remaining 
companies in the state ownership. When the Commonwealth of Independent States (CIS) 
is observed, 28% more investments infl ow occurred in 2013, due to the infl ow into the 
Russian Federation. The prospects for future investment infl ows into countries in transi-
tion are uncertain, due to regional security and political instability in the relationships 
between Russia and the Countries of the North-Atlantic Alliance. 

In the year 2013, investments from the region have increased by 84%, or 99 
billion dollars. As happened in the previous years, Russian companies were investors in 
most of those investments. The value of cross-border mergers and acquisitions from the 
region increased by more than 6 times, while Greenfi eld investments increased by 87%, 
to the amount of 19 billion dollars. In the course of the past decade, transition countries 
have been the fastest growing region of infl ow and outfl ow investments. The most im-
portant partners, both as investors and recipients, were EU countries. The Union has the 
biggest share in the foreign investment fund in the region, with the share higher than two 
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thirds of the total fund. In the former Soviet Union countries, most investments went to 
resource-oriented, consumer sectors. In the Southeast Europe, EU investments have been 
stimulated by privatisation, but also by low-cost production, and the possibility of EU 
membership. Outfl ow investments from transition economies into the EU countries most-
ly come from the Russian Federation. Investors invest into strategic equity on the Euro-
pean Union market, including downstream activities in energy industry, as well as high-
er-level processing production activities. 

Developed countries. After a sharp fall in 2012, investments infl ow in devel-
oped economies of the world recovered in 2013, to amount 566 billion dollars, which is 
an increase of 9%. Infl ow into the European Union is 246 billion dollars (increase of 
14%), which is less than 30% of the peak from 2007. Capital infl ows into the North Amer-
ica were 250 billion dollars, whereas the United States of America has experienced an 
increase in the infl ow by 17%, to the amount of 188 billion dollars, which makes the 
States the biggest recipient of investments. Outfl ow investments from developed coun-
tries amount to 857 billion dollars in 2013, almost unchanged in comparison to the previ-
ous year. The economic recovery in Europe in 2013 and continued spread of investments 
from Japan, resulted in reduced capital outfl ow from the North America. Outfl ow invest-
ments from Europe have increased by 10%, to the amount of 329 billion dollars. Switzer-
land has become the biggest European investor. Contrary to this trend, the fall of outfl ow 
investments has been recorded in France, Germany and Great Britain. 

Outgoing investments from the North America have decreased by 10%, to the 
amount of 381 billion dollars, partly because the United States has withdrawn resources 
from their funds in Europe, to the local securities market. Capital outfl ow from Japan has 
been growing for the third year in a row, and amounts to 136 billion dollars in 2013. 

Infl ows and outfl ows of investments in developed countries are at the level of 
45% from 2007. In terms of global share, the developed countries participate with 39% of 
the total infl ow and 61% of the total outfl ow, which is historically low level. Although the 
share of transatlantic fl ow of investment decreased in the last several years, EU and the 
United States are important investment partners - more than is implied by the size of their 
economies or the scope of bilateral trade fl ows. Out of total foreign investment received in 
the United States, 62% comes from the European Union countries, while 50% of outfl ow 
investments from the United States are found in the EU. Seen from the angle of the Euro-
pean Union, one third of foreign investment fl ows are investments from the United States.

Table 2. Infl ow and outfl ow of foreign investment funds, by region/country, 1990-2013 (billion dollars)

Infl ow fund
Region/Country 1990 2000 2007 2008 2009 2010 2011 2012 2013
Developed countries 1.564  5.682 12.842 10.857 12.470 13.041 13.426 14.536 16.053 
European Union  762  2.353  7.589  6.702  7.471  7.314  7.482  8.020  8.583 
USA  540  2.783  3.551  2.486  2.995  3.422  3.510  3.924  4.935 
Japan  10  50  133  203  200  215  226  205  171 
Developing countries 514  1.771  4.660  4.424  5.364  6.597  6.943  7.945  8.483 
China  21  193  327  378  473  588  712  833  957 
Hong Kong, China 202  492  1.227  873  994  1.163  1.185  1.356  1.444 
World 2.078  7.511 18.136 15.680 18.428 20.371 21.117 23.304 25.464 
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Outfl ow fund
Region/country 1990 2000 2007 2008 2009 2010 2011 2012 2013
Developed countries  1.947  7.100 16.350 13.709 16.298 17.400 17.521 18.859 20.765 
European Union  809  3.509  8.742  8.188  9.118  9.315  9.518  9.830 10.617 
USA  732  2.694  5.275  3.102  4.322  4.810  4.514  5.250  6.350 
Japan  201  278  543  680  741  831  963  1.055  993 
Developing countries  141  888  2.604  2.579  2.958  3.486  3.983  4.601  4.993 
China  4  28  118  184  246  317  425  513  614 
Hong Kong, China  12  436  1.108  858  929  1.039  1.129  1.274  1.352 
World  2.088  8.008 19.343 16.519 19.589 21.289 21.913 23.916 26.313 
Source: UNCTAD (2015) [www.unctad.org/FDIstatistics ; retrieved on: 9 March 2018]

Incoming foreign investments balance in EU in 2013 increased by 11,26 times 
compared to the year 1990, in the USA by 9,14 times, Japan 17,1 times, developing coun-
tries 16,5 times, China 45 times, Hong Kong 7,14 times, and in the world 12,25 times. 
The average annual growth rate of infl ow foreign investment fund in EU in the period of 
1990 - 2013 amounted to 11,1% and was slightly lower than the average growth rate of 
the outfl ow investments fund of 11,84%. Financial crisis caused fall in the balance of the 
infl ow foreign investments in EU in 2008 by 11,7% compared to the year 2007. Already 
in the following year, the balance increased by 11,47% to experience the fall by 2,1% 
again in the year 2010, so that the balance in the year 2010 was 3,6% lower than the peak 
in 2007. The European Union was responsible for 42,7% of the world infl ow investments 
in the year 2008, which decreased to 40,54% in the year 2009, and to 35,9% in the year 
2010, 35,4% in 2011, 34,4% in 2012 and fi nally to 33,7% of the total infl ow investments. 
A similar trend is observed when it comes to outfl ow investments in EU. 

The USA is the second largest exporter of foreign investments, where the out-
fl ow investments balance in the year 2013 was higher than the outfl ow investments for 
1.450 billion dollars. Share of the USA in the world infl ow investments in 2013 was 
19,38% and in the outfl ow it was 24,13%. 

When the balance of the foreign investments is observed in developing coun-
tries, it can be noticed that the fund of the infl ow investments was growing at the average 
annual rate of 12,96% over the period 1990 - 2013, while the outfl ow investments fund 
was growing at the rate of 15,1%. Although the dynamic of the outfl ow investments 
growth was stronger than the dynamic of the infl ow investments, developing countries are 
still net capital importers (infl ow investments balance in 2013 was higher than outfl ow 
investments for 3.490 billion dollars, and it made 33,1% of the infl ow foreign investments 
balance in the world). 

Table 3. Net international mergers and acquisitions, 1990-2013 (billion dollars)

Net purchase - region/
country 1990 2000 2007 2008 2009 2010 2011 2012 2013

Developed countries  85  895  870  486  192  226  430  184  152
European Union  53  659  538  322  121  23  141  19 - 1
USA  12  111  184 - 26  24  86  137  72  59
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Japan  13  3  30  50  17  31  62  38  55
Developing countries  9  60  146  116  78  102  105  128  129
China  1 - 0  2  36  23  31  37  38  50
Hong Kong, China  1  40 - 9  1  6  13  10  16  17
World  98  959  1 045  626  285  349  556  332  349
Net sale - region/
country 1990 2000 2007 2008 2009 2010 2011 2012 2013

Developed countries  89  869  916  480  237  260  439  269  240
European Union  39  491  533  261  119  118  185  129  121
USA  36  252  181  222  66  84  147  66  60
Japan  0  12  19  10 - 6  7  5  2  4
Developing countries  10  89  97  121  42  85  85  56  113
China -  38  8  18  11  7  12  10  27
Hong Kong, China  0  2  8  9  3  13  2  3  0
World  98  959  1 045  626  285  349  556  332  349

Source: UNCTAD (2015), [www.unctad.org/FDIstatistics; retrieved on 10 March 2018]

Unlike the nineties of the last century, when mergers and acquisitions represent-
ed a dominant aspect of foreign investments infl ow, after the year 2005 the situation 
changed in favour of Greenfi eld investments. This aspect of investing made about 24% of 
the total infl ow of investments in the world in the year 2013. In developing countries, this 
type of investment made about 17%, in EU about 49%, and in the USA about 31,9% of 
the total investments. The trend of the Greenfi eld investments growth particularly stands 
out in emerging markets. Countries from this group make efforts to stimulate a higher 
infl ow of these investments by economic policy measures, because they count on the 
overfl ow of technology into their country, and do not take loans on the capital market. The 
main sources of Greenfi eld investments in the year 2013, according to value, are the Eu-
ropean Union, the Developing countries and the USA, while as the main destination there 
appear Developing countries, followed by EU and the USA.

CONCLUSION

In global economy, FDI represent the most important form of international busi-
ness activities. They do not presume only the cross-border capital fl ow, but also the transfer 
of technology and knowledge, hence it is considered that they contribute to the increase in 
the overall production, competitiveness growth, employment and international trade. 

Developing and transition countries make one half among the 20 fi rst countries 
ranked according to foreign investments infl ow. China has recorded the highest infl ow 
ever, and remained the second largest recipient of investments in the world. In terms of 
global share, the developed countries participated with two-fi fths of the total infl ow and 
above a half of the total world outfl ow in the year 2012. Although the share of transatlan-
tic investment fl ows decreased in the last several years, EU and the United States are 
important investment partners - more than is implied by the size of their economies, or the 
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scope of bilateral trade fl ows. Out of totally received foreign investments in the United 
States, the European Union countries participate with 62%, and 50% of the outfl ow in-
vestments from the United States in found in EU. Seen from the European Union angle, 
one third of the foreign investment fl ows are investments of the United States. The bal-
ance of infl ow foreign investments in EU increased by 11,26 times in the year 2013, 
compared to the year 1990, in the USA by 9,14 times, Japan 17,1 times, China 45 times, 
and in the world 12,25 times. The average annual rate of growth of the infl ow foreign 
investment fund in EU amounted to 11,1% in the period 1990 - 2013, and it was slightly 
lower than the average rate of growth of the outfl ow investments fund of 11,84%.

The growing trend of foreign investments was broken by the emergence of the 
recent fi nancial crisis in the world. The decreased infl ow of investments from abroad 
made the funding of current accounts of economies depending on the imported capital 
diffi cult, because at the same time they found it harder to get loans on the international 
capital market. Financial crisis caused the fall in the balance of infl ow foreign invest-
ments by 11,7% in EU in 2008, compared to the year 2007. In the year 2008, the Europe-
an Union was responsible for 42,7% of the world infl ow investments, which decreased to 
40,54% in the year 2009. This trend was continued in the following years, so that in the 
year 2013 the participation of the EU in the total world investments was at the level of 
33,7% of the total world infl ow investments. A similar trend is recorded when it comes to 
the EU outfl ow investments. The USA is the second largest world exporter of foreign in-
vestments, where the balance of the outfl ow investments in 2013 was higher than the in-
fl ow investments for 1.450 billion dollars. Share of the USA in the world infl ow invest-
ments in 2013 was 19,38%, and in the outfl ow investments it was 24,13%.

The world investments fl ows have resumed the growing trend in 2013. The 
growth was mainly stimulated by investments into developed economies, as a result of 
the resumed recovery. Sensibility of certain emerging markets, political risks as well as 
regional confl icts, present a threat for future fl ows of foreign investments. As a result of 
the expected growth of foreign investments in developed countries, regional distribution 
of investments could be formed according to the pattern of higher participation of the 
developed countries in the global infl ow. However, fl ows of investments in developing 
countries tend to remain at a high level in the following years as well.
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Abstract:

New information and communication technologies have found their application 
in all fi elds of activity (manufacturing, construction, wholesale and retail, transport and 
storage, information and communication, education, health care and social care and 
other activities). CAD / CAM applications are used in the industry for design, prototyp-
ing, fi nished products and realization of production programs, and in service activities 
such as health care-dentistry is a process that achieves the fi nal treatment of the teeth 
through fi ne grinding of fi nished ceramic blocks in order to achieve more effi cient work. 
CAD / CAM technology essentially allows the creation of two-dimensional, three-dimen-
sional, fi ve-dimensional models and their materialization with numerically controlled 
machines. In order to function more effi ciently, reduce costs, increase the effi ciency of the 
processing industry and services, achieve customer satisfaction and ultimately make a 
profi t, many companies and dental offi ces in the world have focused on the implementa-
tion of modern IT solutions in everyday practice. From dedicated ceramic blocks, a den-
tist can quickly provide a service (precise bridging and crown compensation) using CAD 
/ CAM technology (computer assisted-designed / computer-assisted production). The ad-
vantages of this technology are presented in this paper. There are many systems like 
PoverMill, PoverShape, DeskProto 3D CAM, DeskProto V 7.0 in the industry as well as 
Cercon, Celai, Cerec, Lava, Everest, which represent the imperative of modern dentistry. 

Key words: design, new products, 3D scanning, prosthetics, ceramic blocks, 
bridges and crowns
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INTRODUCTION

CAD / CAM applications are used to design products and programs for produc-
tion processes, specifi cally CNC processing. CAM software uses models and circuits 
created in the CAD software for generating toolbars that provide machine tools to convert 
design into physical parts. CAD / CAM software is used for the design and production of 
prototypes, fi nished parts and production programs. 

CAMWorks with machine intelligence is the most advanced CAM programming 
software available for faster, more effi cient and faster product search. CAMVorks is the 
latest generation of best-in-class CNC software solutions that allow its users to program 
smarter and faster machines. CAMVorks offers true machine processing that automatical-
ly adjusts changes in the part of the model, which eliminates the redirection of CAM time 
for updating the design. 

Since it is integrated into the design environment, CAMVorks allows the user to: 
Keep association between design patterns and tools to ensure that the latest design chang-
es are refl ected in the toolbar; Removing past fi le transfers using standard fi le formats 
such as IGES and STEP; Use only one fi le for storing CAD and CAM data that drastical-
ly reduces fi le management; Work with the same familiar user interface that provides a 
short curve of learning; Use wood and commands for CAMVorks machining by pressing 
the button and generating toolbars without leaving the design environment; CAMVorks 
provides users can work with multiple platforms including their own integrated CAD / 
CAM platform. CAMVorks Milling software for programming G-code CNC mill ma-
chine is available in various confi gurations, so today you can buy exactly what we need 
now and add to your CAM system how business grows. 

Today in service activities, contemporary practice implies increased use of in-
formation and communication technologies. There are numerous advantages to facilitate 
work in service activities, but also in the use of dental services that become increasingly 
demanding in terms of aesthetics, with a clear desire for a minimum stay and residency in 
the dental offi ce. Namely, when it is necessary to replace the removed pathologically 
modifi ed tissue and produce fi xed prosthetic inlays, inlays, crowns and veneers are indi-
cated, or when the need for missing teeth is required, and therefore the bridges are trun-
cated, it comes in principle to the application of CAD / CAM technology. 

In the early nineties, more than 70% of private dental practices in the United 
States used computers (Casanova, AV Marshall, V.1986), it is undoubtedly the advantage 
of such an organization’s work to increase the speed of work, communicate with patients, 
and reduce the storage space (Gilboe, D. B. Scott, D. A.1991). An important role is also 
to reduce the possibility of entering wrong, illogical or incomplete data (Chasteen, J. 
A.1992). This computer application today is the most common form of use in our profes-
sion. The use of computers in therapy is a challenge for enthusiasts and visionaries who 
have developed a whole new fi eld: computerized dentistry CAD / CAM systems are the 
pinnacle of computer technology with a lot of realized and potential applications in den-
tistry. CAD / CAM systems in dentistry consist essentially of three components (Rekov, 
D.1987): The fi rst component is a device that refl ects the preparation of teeth and other 
supporting tissues and is responsible for the digitization of spatial data (CAI - Computer 
Aided Inspection); The second component consists of a computer that plans and calcu-
lates the form of a body of reconstruction, which is equivalent to the CAD area; The third 
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component is a numerically controlled rodent machine that produces a tooth restoration 
from the basic shape, the corresponding CAM area. As a rule, additional treatment is 
recommended, such as polishing or individual preference of a dental technician or doctor 
(Todorović, A.2005). 

1. THE DEVELOPMENT CAD / CAM SYSTEM 

With the development of software packages (CAD, CAM and others) and com-
puter-controlled machines (CNCs) and entire plants in the process industry, as well as 
efforts to meet the individualized needs of consumers, some of the crucial points of delin-
eation of preparation and production sharpness. 

Process planning translates information on product design (geometric input) into 
process stages and instructions on effi cient production. Similar to other product develop-
ment and design features, process planning has been developed with the help of comput-
ers in computer aided process planning (CAPP). CAPP supported by a number of tools 
supported by a computer can be more effi cient in using resources for production by sim-
plifying and improving process planning. CAPP is based on Group Technology (GT) 
coding and classifi cation to identify a number of features or parameters of product or 
product elements. These attributes allow the system to select the basic process plan for the 
family of parts and perform a large part of the planning. The rest of the work ends with 
the planner by fi ne-tuning the plan. 

The next stage in development is generating CAPP. Generic process planning 
determines decision-making rules based on group divide technology, and also uses coding 
technology. The resulting process plan requires minimal manual interaction and modifi -
cation (for example, dimension input). A pure generating system that can produce the 
entire process plan based on the classifi cation of pieces and other design data is a goal for 
the future. This type of pure generating system will involve the use of artifi cial intelli-
gence to create process plans and will be fully integrated into the CIM environment. 

A further step at this stage is dynamic, generating CAPP, which will take into 
account the capacity of machines and plants, the ability to create tools, work centers and 
equipment layout, as well as the status of equipment (eg, maintenance jam) in the devel-
opment of process plans. Dynamically, generating CAPP will require tight integration 
with production resource planning systems, will monitor the current situation by acquir-
ing data from the plant’s operation. CAPP will directly provide data to process controllers 
or, in less automated environment, provide charts about the state and schedule of equip-
ment and material fl ows related to the process of the process under consideration. 

Computer Aided Draughting (in some Designs Source) (CAD) or Computer 
Drawing has revolutionized the design process. Compared to traditional work techniques, 
manufacturers can work more effi ciently using the CAD system because they can achieve 
better design faster and with lower cost. The designer can easily use the CAD system to 
generate multiple, complex, objects, and positioning them according to the requirements. 
Furthermore, the CAD system has the ability cancel entities, allows the user to choose a 
wide variety of frequently used parts from the formed interactive database. This improves 
the quality and reliability of the subject of work as well as the speed of their manufacture. 
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Many CAD systems are capable of providing geometric data when forming sol-
id models and prototypes, thus integrating with RP techniques. It is commercially viable 
to integrate CAD with CAM (Computer Aided Manufacture) where possible. CAM soft-
ware uses geometric data from the CAD program to generate instructions for controlling 
and managing automatic machines and tools (CNC lathes, drills, etc.). 

The development of CAM software has enabled CAD / CAM to adapt to the 
improvement of the industry. A historically viewed, drilled paper tape (matrix) was used 
to program the Numerically Controlled (NC) machines, while later models used machine 
codes (for example, ASCII) that typed in the text editor (***. Txt). In both cases, the 
program controlled the speed of movement of cutting tools, depth of cutting, etc. Modern 
CAD / CAM systems automatically generate the movement of tools based on 3D CAD 
data and allow for the previous simulation of the machining process on the computer 
screen. CAD / CAM extension is a complete integration of all aspects of production and 
services using data generated by a computer. This is a process known as Computer Inte-
grated Manufacture (CIM). The industry that accepts the philosophy of fl exible produc-
tion uses the most developed CIM systems in order to incorporate all production informa-
tion into a locally available database. Quality control and quality assurance can be incor-
porated into CIM systems. 

Digital production is a term that represents a wide network of digital models and 
methods that describe each aspect of the product life cycle. It represents the integration of 
various product design tools (CAD), process planning (CAPP), time management and 
business applications, plant design, ergonomics, robot simulation, analysis software, pro-
cess simulation, CAM software and other applications used for planning and optimizing 
processes and facilities of a real enterprise. 

In order to provide NC instructions to CAM equipment, basic decisions must be 
made concerning the use of equipment, tools and sequences of operations. This is a CAPP 
function. Without some elements of CAPP, CAD / CAM integration would not be possible. 

The benefi ts of CAPP are: Reducing effort on process planning; Direct savings 
on the labor force; Material saving; Reduction of scratch; Tool saving; Reduction of work 
in the process. 

In the market economy, product development will be the answer to the projected 
market needs, and this should usually be identifi ed in the form of a short design, which 
will be the basis for further product development. 

This is a very wide description of the engineering process and the detail at each 
stage is categorically different in terms of the number of people involved and by the na-
ture and complexity of the product. Consideration should be given to the fact that the 
projecting process, for example aircraft engines or computer systems, is a very complex 
process involving large teams and is narrowly limited by technical factors. In some areas, 
the product can be the result of the work of one designer (designer) or a small team, or 
may be conditioned by someone factors that have a dominant role. 

The architecture of the CAD system is shown in Figure 1 and it describes the 
design as a series of phases, in this case the progress from the requirements through the 
conceptual design and the design project to detail design. In this case, however, the dif-
ferent phases of the design process are generalized into a common pattern in which design 
models are developed through the process of analysis and evaluation, leading them to 
processing and fi nishing the model. In the early stages of design, a temporary solution is 
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suggested by the designer (designer). This is an estimate relative to a certain number of 
viewpoints in order to achieve a suitable design in relation to what is being sought. If the 
proposal is unusable, then the proposal is modifi ed. The process is repeated until the proj-
ect is good, where it can develop more in depth and the phase of the preliminary design 
can begin. 

Figure 1: CAD architecture

At this stage, the project is purifi ed, so that assessment and modifi cation can be 
performed at a higher level of detail. Finally, the detail design phase contributes in a sim-
ilar way to defi ning the design for production. 

So far, CAD systems have been described in very general terms. More specifi -
cally, they may contain the following elements: hardware: a computer connected to a 
peripheral equipment; software: computer program (s) who works on hardware; data: the 
data structure created and manipulated by the software, human knowledge and activities. 

2. ADVANCED METHODS AND DEVICES FOR CREATION OF 
GEOMETRY AND QUICK PRODUCTION OF PROTOTYPES

As classic scanning of photos or texts represents input sizes in various computer 
applications, and printing and drawing of the output form of computer applications, and 
while it is happening in a two-dimensional space, the development of new advanced pe-
ripheral edge technologies has shifted the boundaries toward a three-dimensional space. 
Indeed, industrial design has great benefi ts from these new methods that allow for a new 
dimension in the work of industrial designers. As CAD represented a major step forward 
compared to classical drawing based on orthogonal projection and paper, three-dimen-
sional (3D) scanning and rapid prototyping make it an entirely new dimension in the 
presentation of the designer’s ideas and concepts. 
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3D scanning

Under 3D scanning, we mean the collection of spatial data about the geometry 
of the observed object through devices that are broadly referred to as 3D scanners and 
which represent the relationship between the real object and the CAD model.3D scanning 
has its wide application in industry, control of geometry of manufactured parts, quality 
assurance, engineering design, anthropometry, construction, urban planning, geodesy, 
fi lm industry and computer animation, protection of monuments and cultural heritage, 
archeology, medicine, etc.3D scanners are divided into two basic categories: contactless 
and non-contact scanners. The non-contact scanners include a range of technologies, such 
as Time of fl ight - scanner, triangular scanner, white light scanner, CT scan, magnetic 
resonance imaging (MRI), photogrammetry, and a number of others. The basic purpose 
of the 3D scanner is to create point clouds that represent the spatial coordinates of the 
points of the observed surface (Figure 2)

. 
Figure 2: Sculpted Artemide sculpture and a cloud of dots

Contact scanners

Contact scanners (CMM - coordinate measuring machine) are one of the fi rst 3D 
scanning technologies. Figure 3). They operate on the pipal principle, which, by touching 
the object, reads the coordinates of the touch point, and consists of a moving stand, whose 
coordinates are read at the micrometer level, both the pipeline itself and the control soft-
ware which, with the control, has the ability to drag the basic geometric shapes through 
the observed points. The disadvantages of these scanners are the slow data collection and 
touch that can or damage the object (eg fragile archeological fi ndings), or deform or 
shrink smaller parts. 

Figure 3: CMM scanner and contact pipalo
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Time of fl ight laser scanners

„Time of fl ight” laser scanners (Figure 4) is based on the reading of the time 
difference between the sent laser pulse pulse and the refl ection of the refl ected beam re-
ceived by the detector. Based on the size of the time interval t and the known velocity of 
the laser beam (light velocity c), the distance as s = (c x t) / 2 is calculated.2. The moving 
mirror at high speed transmits the emitted air over the surface of the object and thus cre-
ates a cloud of dots. These scanners are suitable for very long distances, but they do not 
have much precision (the resolution is several millimeters). Typical application of these 
scanners is in the construction, ie conservation and restoration works, and the preserva-
tion of cultural heritage. 

Slika 4.: Time of fl ight laser scanners

Triangular scanners

Triangular Laser Scanners (Figure 5) consist of the source of the laser beam, and 
the lens and screen on which refl ected air is projected. The lens is positioned so that it is 
located at a constant distance from the laser beam and at a constant angle with respect to 
the air. As the object is moved, the refl ected beam moves on the screen. From these 
known sizes (the angle of the lens and the air, the distance of the lens from the air) and the 
position of the refl ected beam on the screen, the unknown distance of the object is deter-
mined. More often it is not only about an air but about the laser beam, which reads the 
position of the entire line of points, and by crossing the beam across the object, the entire 
surface. How to do this in a way, it collects the geometry of the visible side of the object, 
often for smaller objects, a swivel base is used to rotate the object around its axis, result-
ing in a series of scanned surfaces, and from a known angle of rotation, it is easy to con-
nect surfaces to a closed body. For larger objects that can not be placed on a rotating 
stand, scanning from different sides of the object is performed, and later by means of 
common markers (at least three for each adjacent scan), the adjacent scans are merged. 
The triangulation method is fast, and the scanning accuracy is high. Thus, e. g. Nex-
tEngine 3D Desktop Scanner (Figure 6) (www. nextengine. com) costs $ 3, 000, has a 
resolution of 0, 125 mm. 
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Figure 5: Laser Air Triangulation Principle 
and laser beam

Figure 6: NextEngien Laser Triangulation Scan-
ner and scanned geometry

Scanner with structured light

Structured light scanners, also called White Light Scanners (white light scan-
ners), are based on the principle of projection of the white light line and the reading of the 
projections obtained, most often by digital (CCD) cameras (Figure 7). Usually, the sys-
tems are based on two CCD cameras, which, at the same angle, with regard to the projec-
tor among them, the software recognizes the edge between the light and the darkness of 
the projected line, and based on the known viewing angle, the distance is determined. 
This group includes scanners based on the transition of the ray of light over the object, 
and from the dynamic change of the projected contour, the surface is reconstructed. There 
are many more common scanners based on a sample of a series of parallel lines of light 
and darkness. The advantage of this method is that the patterns can be projected very 
quickly with lines, and the geometry of the objects can be read out much faster than the 
triangulation laser scanners. It is a shame that their use is limited in daylight, and the 
rooms where the scanning is done should be dimmed, or scanning outdoors at twilight or 
at night. As the projector is stronger and, therefore, more expensive, this problem is less 
pronounced. Also, due to the characteristics of the optics, it is often necessary to calibrate 
the CCD camera before performing the measurement. Their resolution ranges up to the 
order of one micron. The robustness of scanning with this method is somewhat higher 
than in triangulation laser scanners, and the overlapping of the surface with white powder 
of titanium dioxide completely eliminates the problem of refl ection around the edges, 
present in triangulation scanners. The price of these scanners is slightly higher than the 
triangulation laser, so the price of GOM’s ATOS scanner (Figure 8) is around 70, 000 
EUR or more (depends on the power of the projector and the type of lens). 

Figure 7: Structured Projection Principle the 
line of the contour reading of the surface

Figure 8: ATOM GOM scanner and scanned 
Francis turbine rotor
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Computer tomography, microtomography and magnetic resonance

These are the methods that are mainly used in medicine and the study of the 
structure of the material. These methods provide successive cross-sections of objects of 
different composition, and later, 3D processing creates 3D geometry. The computer to-
mography (CT) of the three-dimensional image creates from a series of two-dimensional 
cross-sections of X-ray radiation (Fig.9). Microtomography is a tomography that allows 
the scanning of fi ne structures on a microniva, and in particular it has application in ma-
terial science. Magnetic resonance (MRI) (Fig.10), unlike CT used by strong ionizing 
radiation, works on the principle of magnetic fi eld and allows for greater contrast and 
better resolution in the recording of soft tissues. Unlike MRI, computer tomography has 
a greater use in determining the structure of various materials such as concrete, stone, 
metal foam, etc. 

Figure 9: Metallic foam, a cross-section ob-
tained by CT and reconstructed geometry from 
a series of CT cross sections

Fig. 10: The spine geometry obtained by recon-
struction of MRI recording

Convert point clouds to CAD geometry 

By scanning and processing the scanned surface, the job is not fi nished, and just 
after the scan, there is a complicated work of converting scanned in CAD geometry. The 
format itself, STL format, represents a large number of data (coordinates of the cloud 
points) that need to be reduced in order to use the scanned geometry in other applications. 
Models formed from straight polygons (usually triangular) surfaces are formed, and sur-
face models defi ned by NURBS of spatial surfaces, which are further transformed into a 
CAD body record. Models composed of a network of triangular surfaces, where some 
triangles are defi ned between the cloud points, still contain too much data to manipulate. 
Often, the scanner software makes it possible to defi ne a network of triangular surfaces 
(Fig 11.). Such a network is still too complex and cumbersome to be used in various 
CADs applications, and it is necessary to simplify its mathematical functions and primi-
tive geometries. 
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Figure 11: Scanned surface defi ned through a network of triangular surfaces

Most of the more serious CAD applications, such as CATIA, SolidWorks, Ri-
nocerus, etc., allow you to load cloud points in the STL format and defi ne primitive plots 
such as levels, spheres, couplings, cylinders, and complex mathematical surfaces such as 
NURBS. NURBS, whose name comes from the Non-uniform rational basis spline, fi nds 
its origins in the shipbuilding industry with applications for defi ning the ship’s lines, and 
later these mathematical formulations of three-dimensional plots are used extensively in 
computer graphics for creating curves and plates that allow for great fl exibility in defi ning 
analytical and free forms. In recent years there has been considerable development of 
software in the fi eld of computer animation, where NURBS surfaces (Figure 12) are used 
to describe animated characters, and the characters themselves are created on the basis of 
a modeling model, which is scanned by 3D scanners such as the NextEngine scanner. 

Figure 12: A model of a kernel composed of NURBS surfaces

Rapid Prototyping

Brza izrada prototipa (Rapid Prototyping) je automatizovana izrada tijela temel-
jena na formiranju slobodnih oblika. S ovim metodama se započelo oko 1989. godine, 
kada su se na temelju računski zadanih oblika mašina izrađivali modeli i dijelovi prototi-
pa. Danas je brza izrada prototipa uznapredovala do nivoa da se čak koristi u proizvodnji 
maloserijskih dijelova proizvoda. Iako je cijena jednog izrađenog predmeta znatno veća 
nego cijena istog tog oblika proizvedenog na klasičan način, npr. brizganjem, uštede pri 
razvoju su znatne. Cijena uređaja za brzu izradu prototipa (zavisno o tehnologiji) iznosi 
od 40 000 EUR, do 120 000 EUR (za uređaje koji mogu izraditi objekte manjih dimenzi-
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ja). Ako se ovo uporedi s gubicima jednog lošeg kalupa za brizganje plastičnih materijala, 
gdje uzrok greški leži u krivoj interpretaciji crteža od strane alatničara ili čak greški u 
CAD modelu, tada je dovoljno približno tri do četiri škart kalupa da bi gubici bili jednaki 
cijeni 3D štampača. Greške u izradi kalupa su vrlo česte u industriji polimernih proizvo-
da. Princip brze izrade prototipa je građenje dvodimenzionalnih presjeka tijela (xy ravni) 
u smjeru ose okomite na ravan presjeka (z ravan). Prvi uređaji za brzu izradu prototipa 
temeljili su se na izrezivanju kartona prema konturi presjeka u xy ravni i slaganje tih iz-
rezanih poprečnih presjeka u smjeru z ravni. Pri tom je korak presjeka koji se izrezuje 
odgovarao debljini kartona iz kojeg se presjek izrezuje. Većina uređaja za brzu izradu 
prototipa upravo funkcioniše na ovim temeljima, gradi se sloj po sloj poprečnih presjeka 
u smjeru z ravni. Na slici 13. je prikazan princip stvaranja oblika koji odgovara polovini 
cilindra. Ako bi ipak željeli izraditi puni cilindar, tada bi trebalo u donjoj polovini cilin-
dra, ispod cilindra postavljati materijal koji će cilindar držati u svom položaju kako se ne 
bi prevrnuo. Ovaj dodatni materijal se zove „materijal nosač“ (carrier material) i neopho-
dan je pri izradi prototipa. Materijal nosač može biti ili materijal drugačijeg sastava od 
osnovnog materijala, koji se naknadno odstrani, ili čak ako se izrada prototipa temelji na 
prašini koja se međusobno povezuje (solidifi cira), nepovezane čestice prašine stvaraju 
podršku ovim ukrućenim (solidifi ciranim) česticama

Figure 13: The principle of the construction of a prototype of a half cylinder

He prototype is defi ned in the computer in such a way that fi rst virtual CAD 
programs create the virtual body geometry, which is then sent to the peripheral unit where 
the layer over the layer builds a prototype. 

There is a standard format for communicating between CAD packages and soft-
ware that manages the prototype STL (Stereolitography) format. Rapid prototyping tech-
nologies include:

– Laser sintering, 
– modeling of liquid discharge, 
– stereolithography, 
– production of laminated models, 
– melting with electronic air, 
– 3D printing
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3. CAD / CAM TECHNOLOGY IN THE 
SERVICE ACTIVITIES - IN DENTISTRY

In 1985, using triangular cameras, a multidimensional measurement was per-
formed, enabling the transmission of measurement information to the computer screen. 
With the help of computer, imaging and CNC milling software, the fi rst restoration of 
silicate injections at the University of Zurich is obtained. Then there is almost unimag-
inable technology and practically creating a new concept in dentistry. In Germany, CAD 
/ CAM technology was introduced in dental practice in 1988 (Ritter, AV 2002). Modern 
software provides such a possibility that the minimum thickness of restoration is less than 
recommended, warns the dentist of an existing problem. Also, on the virtual model are 
marked and clearly recognizable critical areas that can be corrected by the offered tools. 
(www. sirona. com). 

The development of technology went from copying the machine to a fully com-
puter-controlled system, with a large tooth-shaped base, which enabled the automatic 
production of crowns and bridges. Today, there are several of these systems (Cerec, Cer-
con Celaia, Lava, Everest) and it is believed that in the future they will have much great-
er use in the production of fi xed restoration. Figure 14 shows a fi xed restoration produced 
by a computer of a controlled system. 

Figure 14: Production of fi xed restoration using a computer system

Thanks to CAD / CAM technology and numerous studies, this has resulted in a 
formula for extremely fast restorative, which possesses not only outstanding aesthetic 
characteristics, but also extremely biocompatible. It’s non-metallic ceramics. Depending 
on the defect in the teeth, these materials can be used for making crowns and bridges, 
dental veneers, but also for special supplements (Figure 15). 
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Figure 15: Innovative CAD / CAM technology

All these restorations are produced in dental technology laboratories, equipped 
with CAD / CAM technology (computer), which guarantees exceptional precision and 
aesthetics. By forming a 3D image of the teeth and gums on the screen, it allows the den-
tist to form a precise matching anatomical design of the missing dental substance by the 
cursor. The obtained 3D models provide the ideal basis for restoration. When designing, 
the relationship with adjacent teeth, teeth in the opposite jaw, establishing appropriate 
contacts, as well as the relationship between restoration and soft tissue and gums is taken 
into account in a very simple way. 

CAD / CAM machines through the further milling of fi nished ceramic blocks 
produces tooth restoration which is exactly the replica of 3D drawings, i. e. Restoration 
design performed by the dentist via CAD / CAM software Factory-made ceramic blocks 
that are processed by the milling process are made in many different shades, so the color 
responds to the needs of patients as well as the parameters that determine the high level 
of aesthetics. 

4. THE PROCESS OF PRODUCING CERAMIC 
RESTORATIONS BY CAD/CAM TECHNOLOGY

The process of producing ceramic restorations by CAD/CAM technology is 
more precise than the conventional process of producing metal-ceramic crowns and 
bridges. Figure 16. provides an overview of the CAD/CAM system in the process of pro-
ducing crown bridges. 

By applying modern machines type MC XL for grinding of fi nished ceramic and 
zirconia blocks, fi xed prosthetic restoration can be today made for only 2-3 hours in the 
offi ce. The advantages of this machine are multiple. Precision of milling is moving in the 
range of +/- 25 microns, while the time required for grinding circular bridge does not 
exceed 6 minutes. Thanks to a grinding resolution of 7.5 microns, prosthetic restoration 
surfaces that are produced this way are certainly adhere better, compared to convention-
ally made works (www. kalmar. hr/usluge/cadcam). 
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Figure 16.: Display of dental CAD/CAM system in the process of producing 
crown-bridges (M. Takashi, H. Yasuhiro, K. Jun, K. Soichi, T. Yukimichi, 2009). 

Prosthetic restoration are made in several phases, which take place erwhich are 
allocated by the following order (Joda, T. Buser, D.2016) : a). Overview and history Based 
on the indications and the status of the tooth, the dentist diagnoses and recommends sever-
al options, explaining the pros and cons, depending on the indication. b). Preparation of 
teeth for placing prosthetic restorations. Process begins by grinding of teeth and its sup-
pression, which is carried out by dentist depending on the type of the ceramics to be used 
for the certain clinical case, ie. to create prosthetic restoration. c). Taking the tooth imprint. 
The dentist performs the tooth imprint (one or more, depending on which prosthetic resto-
rations works), on which it will carry out further construction and casting of prosthetic 
restoration. d). Casting of the model. Based on the tooth imprint plaster model is casted, on 
which is carried out further work, on the basis of tooth imprint. e) 3D scan of the model.3D 
oral camera captures teeth, after which the image is transferred to a computer and pro-
cessed using the software. These cameras allow a high degree of accuracy and effi ciency, 
and is particularly suitable for the restoration of individual crown. f) Modeling. CAD/
CAM software modeling the teeth based on the entered requirements. g) 3D teeth printing. 
Before you start teeth printing, you need to install ceramic blocks in the milling. The ce-
ramic block is fi xed on the wheel that allows block to be inserted. Bridge is produced by 
milling process on the basis of the 3D model from the block set in the CAD/CAM device. 
Milling machine develops the desired shape in accordance with the instructions of a com-
puter. The ceramic block is processed by turning on its axis, a diamond disk rotates, moves 
up and down around the ceramic block and processes it. The movement of the diamond 
disc is enabled via electric rail. h) Cementation. Prosthetic restorations are cemented with 
special aesthetic cement for metal-free ceramics. There are two types of cementing - tem-
porarily and defi nitively. Temporary cementing of restoration is done in the period of ad-
aptation of prosthetic restoration to the jaw, while defi nitive cementing is done after ensur-
ing that the prosthetic restorations is accepted. 

The advantages of metal-free ceramic compared to metal-ceramic works: Com-
plete biocompatibility of materials; The absence of allergy to this material (a large num-
ber of patients with metal-bridges suffer from allergic reactions because of the large 
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amount of nickel in the metal alloy); Absence of bimetallism at metal-free works (creat-
ing low-voltage levels between the two metals, eg. between metal-ceramic crowns); 
Firmness of works is 4 times higher than the metal used for metal-ceramic works; Per-
sistence and not changing its physical and chemical properties even after long years spent 
in the mouth; The aesthetic superiority compared to metal-ceramic works; Benefi cial ef-
fects on the gums, ie. „gingiva“ with which it comes into contact; The absence of dark 
discoloration of the „gingiva” at the junction of crown and gums. 

The disadvantages of metal-free ceramic compared to metal-ceramic works: 
Price. Due to the expensive and long-term development of this technology, expensive 
CAD/CAM machines and expensive process for manufacturing, metal free crowns are 
more expensive than metal-ceramic works. However, taking into account the relationship 
between price and quality, it can be said that the ratio is on the side of metal-free ceramics. 

5. OPTICAL METHODS OF SPATIAL DIGITALISATION

Optical methods of spatial digitalisation, like mechanical, based on the criteria of 
space where the scan is performed, are divided as: a) intraoral and, b) extraoral methods. 

In relation to the size of the scanning area, they are classifi ed on the dotted and 
striped (surfaced). Intraoral scanning means work in a dental offi ce, while the extraoral 
methods, mainly related to laboratory work. Both methods have been developed side by 
side, but today in the practical application is present only a single intraoral (two are in 
announcement) and the great number of extraoral systems. The requirements set for them 
are different. For ergonomic reasons, intraoral scanner should not be fi xed to the remain-
ing teeth. This affects the request of its shape, size, weight and ability to maintain hy-
giene, but above all the speed of scanning. Empirically it is proven that trained user can 
keep the scanner head immovable and still versus the scanned tooth, mostly for 0.5 sec-
onds. The data on the speed of data measurements acquisition, in addition to the resolu-
tion, is one of the most important in the choice of the system and its broad applicability. 
Size of the scanning fi eld is minimally 14x14mm, and optimally 25x14mm. The range of 
scanning depth should be at least 10 mm, but should not be greater than 14 mm. Scanner 
resolution should be at least ± 25μm (Pfeiffer J Dental 1998). The most famous represen-
tative of intraoral optical method is Cerec system (Sirona Dental Systems GmbH, www. 
Sirona. de) shown in the picture 17. (Schneider, W.2000). 

Figure 17.: Sirona, 3M Dental CAD/CAM System
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This technique is using more light rays, in the form of lines, projected on the 
preparation ( line hatched area). The rays in rapid oscillations move across the object, so 
that in a short period of time is obtained three-dimensional shape of preparation. Similar-
ly to conventional photography, the camera at the time of recording should be kept as still 
as possible. Fixing the camera opposite to the object at this system is not necessary be-
cause the time required for data processing from all the 340, 000 pixels is less than 0.5 sec 
(Fig.18). During the year 2005 are shown two more intraoral scanners Evolution 4D and 
HintEls.

 

Figure 18.: Scheme of Cerec 2 scanner head section

Extraoral systems scan is carried out on the model, and for this reason there is a 
need for dental technical laboratory. In these systems it is not critical high speed data 
collection, because the head of the scanner and the object that is scanned are immovable, 
but the width of the scanning and precision measurements. 

A different solution, to achieve the third dimension by using the CCD chips, 
gives the laser triangu procedure, after Lelandais and Clainchard-in (1984). If you focus 
laser dot air with oscillating mirror for CCD camera there will be a clear limited laser line. 
The great advantage of this system is the possibility of scaning undermined surfaces. This 
mode is for now only possible as extraoral methods. 

Representative of extraoral dot scanner is Cerec Scan (Fig.19) and Cerec inLab 
(Fig 20). The scanner is fi xed to one of the motors of the milling machine and object of 
scanning is movable. Scanner resolution is similar to the intraoraoral scanner, but the scan 
time of one tooth is much longer. For the „four-member” bridge it takes 2-3 minutes. This 
year, the factory has developed a new high-resolution scanner, in which this time is re-
duced to about 40 seconds (Cerec INEOS) (Monkmeyer, U. R. et al.2005). 
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Figure 19.: Cerec Scan – inte-
grated laser scannerr, dot 
scanner in the left engine

20.: Cerec inLab system – from left to right: in Eos ekstraoral 
Cerec in Lab with inbuilt dot scanner, PC computer with 3D 
softver

6. RESEARCH ON PATIENTS SATISFACTION IN USE OF CAD/CAM 
TECHNOLOGY IN BOSNIA AND HERZEGOVINA

Generally speaking, given that they are essential for the provision of dental ser-
vices, patients are essential, because if there are no patients for the service, there is no 
need, and it is crucial to continuously conduct research and analysis of feedback from 
patients. When analyzing the opinions, feelings and experiences of patients, it is neces-
sary to take into account all factors that in any way touch the patient. These are above all: 
the speed of service delivery, the pain that is (not) felt when providing services, the aes-
thetic effects and the price of services as one of the most important elements, given the 
economic crisis and turbulent market trends in our country and in the regional one. 

Accordingly, it is formulated ten questions, formed into the questionnaire for 
assessing the level of satisfaction of patients after making dental implants using CAD/
CAM technology. After treating the patient, while still in the dentist’s chair, ask the pa-
tient to set aside a few minutes to fi ll out the questionnaire, expressing their opinions and 
feelings about the experience with dental restorations. 

In order to examine the level of patient satisfaction, 200 patients were screened 
and 10 questions were asked per patient, with the possibility of giving fi ve responses to 
the question in the last 6 months (Table 1). 

Also, in addition to the above questions, to which the patient responds, indicat-
ing the level of agreement with the above fi ndings, the patient has the ability to verbally 
and in writing to state its suggestions that would contribute to the further improvement 
and advancement of providing these services. 
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Table 1: Structure of questions for patients with fi ve suggested answers on the issue (Author 2018)
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1. The process of preparations for the pros-
thetic restoration is pleasant and does not 
last long. 

0 20 26 56 98 200

2. It is not necessary repeatedly to come to 
the dentist, in order to complete the prepara-
tion process. 

0 0 76 84 40 200

3. Producing restorations takes surprisingly 
short. 0 0 10 45 145 200

4. During producing restoration, it is in-
volved surprisingly professional staff 25 30 25 36 84 200

5. Installing restoration is completely pain-
less. 0 25 65 48 62 200

6. Restorations do not differ entiate from 
natural teeth, look completely natural. 0 0 25 40 135 200

7. Once the restoration is set up, it is needed 
a certain period of adaptation. 0 8 60 45 87 200

8. Dental restorations give completely 
natural feelings, no need for restrictions of 
certain foods. 

0 0 0 0 200 200

9. Recommend the proces tom its frineds. 0 5 95 50 50 200

10. Price is afrodable. 0 0 22 25 153 200

 Total: 25 88 404 429 1054 2000

 Participations in %. 1, 25 4, 40 20, 
20

21, 
45

52, 
70 100

The results showed that patients exceptionally satisfi ed with making dentures 
by CAD/CAM technology. Since the questions are formulated mainly that the fi rst col-
umn (I disagree) refl ects the lowest level of satisfaction of the patient (1, 25%), while the 
last two columns (I Mostly agree and I agree) refl ect the highest level of patient satisfac-
tion (74, 15%). 

Results the research and the answers in dependence to patient satisfaction are 
shown in the following fi gure 21. (chart): 
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Figure 21.: Structure of the responses to the questionnaire on patient satisfaction (Author 2018.)

From Figure 21. can be noted that the most signifi cant participation in the struc-
ture of responses take fi nal answers to the set of 10 questions: most agree and strongly 
agree, that is the highest level of patient satisfaction in the amount of 74.15%. A minimum 
participation to the set of 10 questions take answers: do not agree, that is the lowest level 
of patient satisfaction of 1, 25%. The introduction of new technologies in Bosnia and 
Herzegovina leads to the improvement of services in the fi eld of dental medicine, as con-
fi rmed by patient satisfaction (94, 35%). Accessibility prices to patients is very satisfac-
tory (89%). On the issue of „Product restorations takes surprisingly short”, patient satis-
faction is 95%. Asked whether dental restorations giving a natural feeling?, patient satis-
faction is 100%. 

Responding individually to each question asked from the questionnaire for the 
given structure, the answers are as follows: (Figure 22): 

Figure 22.: The structure of the questionnaire responses on the issues of patient satisfaction (Au-
thor 2018) 
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CONCLUSIONS 

Computer-supported production is what CAM represents and is used for pro-
gramming CNC machines. CAM software has the ability to simplify the machining pro-
cess, enabling users to set the Job Tree job - so they can organize their workfl ow, set 
Toolpaths, and run simulations of their parts that are interrupted for diagnostics. CAM 
will also create a g-code for its CNC machine that will be monitored during operations. 
In general, CAM begins with a Roughing cycle to remove material from the material. As 
the cycle approaches fi nishing, semi-fi nishing and fi nishing, Toolpaths refi nes the part 
into something that is ready for handling or distribution. 

Computing production (CAM) is the use of software for controlling machine 
tools and related products. CAM can also refer to the use of computers to assist in all 
operations of the production plant, including planning, management, transport and stor-
age. Its main purpose is to create a faster production process and components and tools 
with more precise dimensions and consistency of materials, which in some cases only 
uses the required amount of raw materials (thereby minimizing waste), while reducing 
energy consumption. 

CAM is a subsequent computerized process with a computer design (CAD) and 
sometimes with the help of computer engineering (CAE), because the CAD model gener-
ated in CAE can be entered into the CAM software, which then manages the machine 
tool. CAM is used in many schools with the help of computer design (CAD) to create 
objects. 

CAD / CAM technology in service activities - aesthetic fi xed restoration is used 
in the development of inlays, onlays, crowns and bridges. The use of this technology 
provides high quality, professionalism, profi t, as well as the constant growth of „new” and 
satisfi ed patients. 

The application of new technologies (software technology) has a signifi cant im-
pact on industrial development, the development of service activities, the quality of prod-
ucts and services, the employment of new educated workers, higher consumption and 
quality of life in general. 

Any progress in the fi eld of information and communication technologies is si-
multaneously applied in all areas of activity including industry, medicine, dentistry, and 
other activities. This paper presents additional evidence of the necessity of applying new 
(information) technologies in industrial production and service activities. In the future, 
the expansion of information and communication technologies will contribute to an even 
greater infl uence in the industry in designing and designing new products, prototyping, 
creating new products, and in service activities on timely diagnosis, timely and adequate 
treatment, monitoring therapeutic effects, and achieving a high level of aesthetics in the 
fi eld of medicine-dentistry. 

„The ideal CAD / CAM system” has been the dream of many researchers for 
many years. Since CAD / CAM precision is in the function of all individual errors in pro-
cedures and equipment, and this scaning is the initial source of possible inaccuracies, the 
higher resolution scanner will most likely contribute to the quality of the entire system. 

The research has shown that the new technologies in the fi eld of medicine-dental 
services in Bosnia and Herzegovina have led to improvement of services, which confi rms 
the satisfaction of patients (94, 35%). Accessibility rates for patients are very satisfactory 
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(89%). When asked if the restoration was short, the satisfaction of patients was 95%. 
When asked if dental restorations give a natural feeling? The patient’s satisfaction is 
100%. The use of CAD / CAM technology signifi cantly reduces the time it takes to create 
prosthetic work, and CAD / CAM systems are easier to use. The above research leads to 
the conclusion that the possibility of employment in this branch of service activities for 
young educated personnel is constantly increasing. 
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Abstract: 

Set of 17 morphological measures was applied in order to determine the latent 
structure of morphological characteristics on a sample of 84 students of the fi rst year of 
the Faculty of Security Sciences at the University of Banja Luka. Using factor analysis, 
we identifi ed three factors that were interpreted as: volume and body mass factor, the 
factor of the longitudinal and transverse dimensionality of the body, and the factor of 
physical body composition which estimate was based on the thickness of the subcutane-
ous fat tissue. This research represents an attempt to show that segregated latent hierar-
chical structure of morphological factors has both theoretical and practical values, and 
these factors should represent certain mean for the prediction of anthropometric charac-
teristics and programming of training operators in the process of teaching Special Phys-
ical Education. 

Keywords: morphological characteristics, Faculty of Security Sciences, Spe-
cial Physical Education Program. 

INTRODUCTION

In all sports activities and skills, as well as in martial arts – in this case, the Spe-
cial Physical Education (later in the text referred as SFO), the success of learning and the 

1 Corresponding author: Darko Paspalj, PhD, Faculty of Security Sciences, University of Banja Luka, Bulevar 
Vojvode Živojina Mišića 10 A, 78 000 Banja Luka. E-mail: dpaspalj@yahoo. com.



74 Defendology, 2018 | No. 41-42 | 73–84. 

(practical) usage of such martial arts and their connections, depends largely on anthropo-
logical characteristics and their compatibility with the appropriate sport – skill. 

Longitudinal dimensionality, volume and body mass, subcutaneous fat tissue, and 
transverse dimensionality (factors that determine the morphological space) have long been 
the subject of research by many authors. The ones that had the population of students as a 
subject are: Kurelić (1957), Viskić (1972), Stojanović, and associates (1975), Stojanović, 
and associates (1975), Szirovica, and associates (1980), Hošek and Jeričević (1982), Mo-
mirović, and associates (1987), Božić (1994) and Mudrić and Jovanović (2000), and they all 
point to the existence of four latent morphological dimensions that are considered responsi-
ble for explaining individual changes registered in the domain of manifest morphological 
indicators identifi ed as the factor of longitudinal dimensionality, the factor of the transferal 
dimensionality, the body’s volume factor and the physical body composition factor.. 

The well-known fact that the performance of an individual in sports depends on 
the compatibility of his antiprotonic characteristics with certain sports activity, and the 
research conducted in karate sports (Giampietro and associates (2003), Pieter et al. 
(2009), Abdel-Baser (2010), Sterkowiez and Przybycien (2010), in boxing: Blažević 
(2007) and in judo Marchocka (1988), Sertić (1993) and Sertić, Segedi and Žvan (2007) 
confi rm that fact. Hence, based on experience and research related to motor learning, re-
fi nement and the effi ciency of application of motor patterns, it is rightly believed that each 
of these factors can be of great help in the planning of curricula in the SFO. Practical 
experience and research indicate the advantages and disadvantages of certain morpholog-
ical characteristics that can infl uence learning, improvement, and realization of specifi c 
motor programs. Milošević and associates (1985), Milošević and associates (1987), Božić 
(1989) and Blagojević (1996) point out the positive relations of longitudinal dimension-
ality and mechanisms for structuring and reprogramming the motor algorithm, the trans-
feral dimensionality, and the volume of the body with the same mechanisms, but also on 
the negative relation between the subcutaneous fat tissue and the mechanism for repro-
gramming the motor algorithm and the mechanism for selective control and regulation of 
the facilitation and inhibition of peripheral motorways. Considering that the knowledge 
about the direction and intensity of the activity on the transformation of the psychosomat-
ic status of students enables adequate and optimal programming of the teaching contents 
of the SFO, and based on the published research, it has been established that the morpho-
logical characteristics greatly infl uence the effectiveness of adoption and application of 
program Blagojević, (1996), as well as the fact that SFO teaching signifi cantly infl uences 
the transformation of morphological characteristics of students Blagojević, (2002) and 
Jankovic (2009), this research aimed at determining the morphological hierarchical struc-
ture in the students of the Faculty security sciences in Banja Luka, to classify students 
based on morphological characteristics in as homogeneous groups as possible due to 
better effi ciency of teaching in SFO subjects. Considering that the knowledge about di-
rection and intensity of the activity on the transformation of the psychosomatic status of 
students enables adequate and optimal programming of the teaching contents of the SFO, 
and based on the research published so far, it has been established that the morphological 
characteristics greatly infl uence the effi ciency of adoption and application of program 
contents of SFO, Blagojević, (1996), as well as the fact that teaching SFO signifi cantly 
infl uences the transformation of morphological characteristics of students Blagojević, 
(2002) and Janković (2009), this research aimed at determining the morphological hierar-



75Defendology, 2018 | No. 41-42 | 73–84. 

chical structure among students of the Faculty of Security Sciences in Banja Luka, in 
order to classify students based on morphological characteristics in as homogeneous 
groups as possible for the best possible effi ciency of teaching SFO. Based on this defi ned 
goal of the research, it is assumed that students of the Faculty of Security Studies have an 
appropriate structure of morphological characteristics and that the factor analysis algo-
rithm will transform the set of manifest morphological variables into the predicted num-
ber of relevant morphological factors. 

METHODS

Sample of respondents

The sample of respondents consisted of 84 male students, the fi rst year of the 
Faculty of Security Studies in Banja Luka, the age of 19 ± 0.6 years. All the entities that 
constituted the sample were clinically healthy and without obvious morphological defects. 

The sample of variables

To evaluate the morphological structure of the body, 17 variables were selected 
in order to cover a four-dimensional space defi ned as the longitudinal dimension of the 
skeleton, the transferal dimension of the skeleton, the subcutaneous fat tissue, and the 
volume and body mass. The following system of anthropometric variables was used: 
Body height (AVISTJ), Leg length (ADUZNO), Arm length (ADUZRU), Shoulder width 
(ASIRAM), Plevis width (ASIKAR), Elbow diameter (ADIJLA), Knee diameter (ADI-
JKO), Wrist diameter (ADIJRZ), Hock diameter (ADIJSZ), Body weight (ATEZTJ), Vol-
ume of the upper arm (AOBNAD), Volume of the forearm (AOBPOD), Volume of the 
upper leg (AOBNAT), Volume of the lower leg (AOBPOT), Skin fold on the upper arm 
(AKNNAD), Skin fold on the stomach (AKNTRB) and Skin fold on the lower leg (AK-
NPOT). Since all variables were measured according to the International Biological Pro-
gram (IBP) method, the results of this study can be compared with most of the results of 
similar research in the country and the environment. Respondents were measured by a 
team of trainees for such measurements, composed of three teachers of Special Physical 
Education, measurer and one scorer, all male. The following instruments were used for 
taking these measures: decimal scales, anthropometer, caliper type „John Bull”, centime-
ter pant, pelvimetar, cephalometer, and slider. The accuracy of the reading was 0.1 mm, 
0.1 kg on the scale, and 0.1 cm on the other instruments. All measures were taken three 
times, taking into account the mean value of the measured results. 

DATA PROCESSING METHODS

Statistical data processing was done on the Pentium 4 PC, using the SPSS appli-
cation program (version 20.00). The basic measures of the central tendency and the dis-
persion of results are defi ned by means of Mean and standard deviation (Std. Deviation). 
In order to test the correctness of data distribution, Kolmogorov-Smirnov test was used, 
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while in line with the aim of this empirical research, the testing of an alternative hypoth-
esis was performed using a multivariate model of factor analysis. In order to determine 
the actual relations between the different dimensions, the Direkt Oblimin rotation was 
used, after which the matrix of the structure and the matrix of the assembly was obtained. 

RESULTS

Table1 Basic descriptive parameters distribution of anthropometric variables

N Mean Std. 
Deviation

KS
p

AVISTJ 84 181.85 6.13 .932
ADUZNO 84 94.97 4.40 .516
ADUZRU 84 78.03 3.37 .160
ASIRAM 84 40.61 2.05 .033
ASIKAR 84 27.32 1.56 .105
ADIJLA 84 6.57 .47 .000
ADIJRZ 84 5.34 .41 .000
ADIJKO 84 8.93 .72 .000
ADIJSZ 84 7.04 .53 .000
ATEZTJ 84 78.25 9.19 .745

AOBNAD 84 29.53 3.00 .722
AOBPOD 84 26.41 1.81 .381
OABNAT 84 56.77 4.32 .528
OABPOT 84 37.13 2.39 .612
AKNNAD 84 7.64 2.71 .000
AKNTRB 84 11.10 4.72 .007
AKNPOT 84 9.68 2.91 .159
Valid N 84

Legend: N – number of subjects; Min – lowest result; Max – highest result; Mean - arithmetic 
mean; Std. Deviation - standard deviation; Skewness - a measure of asymmetry; Kurtosis - amea-
sure of elongation; KSp - probability of Kolmogorov-Smirnov test;AVISTJ –body height; ADUZ-
NO -Leg length;ADUZRU - Arm length; ASIRAM - Shoulder width; ASIKAR - Plevis width; 
ADIJLA - Elbow diameter; ADIJKO - Knee diameter; ADIJRZ - Wrist diameter; ADIJSZ - 
Hock diameter; ATEZTJ - Body weight; AOBNAD - Upper arm volume; AOBPOD –Forearm 
volume; AOBNAT - Upper leg volume; AOBPOT - Lower leg volume; AKNNAD - Skin fold on 
the upper arm; AKNTRB –Abdominal skin foldand AKNPOT - Skin fold on the lower leg. 

Table 1 shows the descriptive parameters of all measured anthropometric measures. 
Increased values   of the standard deviation of the longitudinal dimensionality measures of the 
skeleton and body volume indicate a high variability of the results around the arithmetic 
mean, but taking into account the sample size, this phenomenon can be considered normal. 

The results of the Kolmogorov-Smyrnov test for the analysis of the normality of 
the disposition shows that the normal disposition is described by the variables for estimat-
ing the longitudinal dimension of the skeleton: body height (AVISTJ), leg length (ADULT) 
and arm length (ADUZRU), variables for estimating the circular dimensionality of the 
skeleton and body mass: upper arm volume (AOBNAD), forearm volume (AOBPOD), 
upper leg volume (AOBNAT), lower leg volume (AOBPOT) and body weight (ATEZTJ) 
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as well as Plevis width (ASIKAR) and Skin fold on the lower leg (AKNPOT) variables, 
while values   of less than 0, 05 were found in thethe variables: skin fold on the upper 
arm(AKNNAD), abdominal skin fold(AKNTRB), shoulder width (ASIRAM) and almost 
all variables for assessing transverse diagonal skeleton: elbow diameter (ADIJLA), wrist 
diameter (ADIJRZ) and the hock diameter (ADIJSZ). 

By comparing the results of this research with the results of the research conduct-
ed by Mudrić and Jovanović (1997) on the population of students of the College of Interi-
or from Zemun, no signifi cant differences were found in the variables for which the longi-
tudinal dimensionality of the skeletons and the variables for which the volume and mass 
were measured, but there are noticeable differences in the variables that were used to 
measure the transverse dimensionality of the body and the subcutaneous fat tissue. It is 
visible that students of the College from Zemun have slightly higher values   of body weight, 
elbow diameter, knee diameters, hock diameter, wrist diameter, upper arm volume, fore-
arm volume, lower leg volume, skin fold of the upper arm and abdominal skin fold, while 
the students of the Faculty of Security Studies from Banja Luka have higher values   of body 
height, volume and skin fold on the lower leg, from which we can conclude that the stu-
dents of the Faculty of Security Studies from Banja Luka are somewhat higher and with a 
lower percentage of the body mass than the students of the College from Zemun. 

Table 2 Matrix of intercorrelation of morphological characteristics 
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AVISTJ 1.00
ADUZNO .834 1.00
ADUZRU .807 .833 1.00
ASIRAM .493 .464 .417 1.00
ASIKAR .288 .283 .265 .097 1.00
ADIJLA .342 .305 .318 .367 .147 1.00
ADIJRZ .401 .408 .394 .445 .154 .432 1.00
ADIJKO .386 .383 .402 .360 .007 .308 .291 1.00
ADIJSZ .445 .434 .425 .485 .201 .318 .340 .580 1.00
ATEZTJ .586 .548 .510 .587 .267 .382 .393 .412 .474 1.00

AOBNAD .199 .199 .090 .391 .027 .251 .361 .201 .179 .680 1.00
AOBPOD .273 .253 .167 .392 .078 .378 .323 .289 .331 .645 .732 1.00
AOBNAT .236 .268 .147 .386 .100 .292 .268 .289 .338 .754 .604 .674 1.00
AOBPOT .344 .292 .215 .400 .185 .255 .155 .325 .504 .749 .527 .596 .733 1.00
AKNNAD .125 .115 .111 .219 .115 .139 .113 .045 .098 .573 .458 .370 .603 .484 1.00
AKNTRB .317 .241 .252 .369 .184 .221 .217 .144 .282 .674 .521 .399 .528 .518 .796 1.00
AKNPOT .375 .211 .320 .392 .159 .237 .238 .207 .305 .641 .399 .413 .521 .519 .676 .751 1.00

Legend: AVISTJ – body height; ADUZNO -Leg length;ADUZRU - Arm length; ASIRAM - 
Shoulder width; ASIKAR - Plevis width; ADIJLA - Elbow diameter; ADIJKO - Knee diameter; 
ADIJRZ - Wrist diameter; ADIJSZ - Hock diameter; ATEZTJ - Body weight; AOBNAD - Upper 
arm volume; AOBPOD – Forearm volume; AOBNAT - Upper leg volume; AOBPOT - Lower leg 
volume; AKNNAD - Skin fold on the upper arm; AKNTRB – Abdominal skin fold and AKNPOT 
- Skin fold on the lower leg. 
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Table 3 Matrix of typical roots and explained parts of common variance
Fa

ct
or Initial Eigenvalues Extraction Sums of 

Squared Loadings

Rotation 
Sums of 
Squared 

Loadingsa

Total % of Vari-
ance

Cumula-
tive % Total % of Vari-

ance
Cumula-
tive % Total

1 7.129 41.933 41.933 6.721 39.535 39.535 5.292
2 2.589 15.228 57.161 2.288 13.457 52.992 4.677
3 1.373 8.077 65.238 .979 5.760 58.752 3.716
4 .999 5.878 71.116
5 .907 5.334 76.450
6 .812 4.776 81.225
7 .617 3.628 84.854
8 .540 3.177 88.031
9 .408 2.398 90.428
10 .378 2.221 92.649
11 .320 1.883 94.532
12 .270 1.591 96.122
13 .185 1.087 97.210
14 .161 .949 98.158
15 .114 .669 98.828
16 .112 .658 99.486
17 .087 .514 100.000

Extraction Method: Maximum Likelihood. 
Rotation Method: Oblimin with Kaiser Normalization.

Table 4 Factor analysis of morphological characteristics - direct oblimin rotation

Matrica strukture Matrica sklopa

Pattern Matrixa Structure Matrix

Factor Factor
1 2 3 1 2 3

AOBNAT .809 -.106 -.221 AOBNAT .857 .276 -.539

AOBPOD .796 ATEZTJ .847 .637 -.619

AOBPOT .713 -.191 AOBPOT .800 .354 -.491

AOBNAD .707 -.121 -.220 AOBPOD .788 .293 -.350

ATEZTJ .572 .337 -.318 AOBNAD .748 .218 -.492

 ADIJLA .292 .266 ADIJLA .393 .384 -.146

ADUZRU -.179 .970 ADUZRU .254 .906 -.163
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ADUZNO .911 ADUZNO .370 .905 -.123

AVISTJ .908 AVISTJ .375 .905 -.205

ADIJSZ .331 .391 ASIRAM .531 .541 -.274

ASIRAM .345 .385 ADIJSZ .474 .521 -.158

ADIJRZ .235 .371 ADIJKO .419 .466

ADIJKO .334 .354 .154 ADIJRZ .377 .464 -.132

ASIKAR .309 -.124 ASIKAR .130 .311 -.160

AKNTRB .116 -.848 AKNTRB .489 .311 -.906

AKNNAD .141 -.828 AKNNAD .452 .133 -.871

AKNPOT .128 .169 -.694 AKNPOT .489 .352 -.779

Legend: AVISTJ – body height; ADUZNO -Leg length;ADUZRU - Arm length; ASIRAM - 
Shoulder width; ASIKAR - Plevis width; ADIJLA - Elbow diameter; ADIJKO - Knee diameter; 
ADIJRZ - Wrist diameter; ADIJSZ - Hock diameter; ATEZTJ - Body weight; AOBNAD - Upper 
arm volume; AOBPOD – Forearm volume; AOBNAT - Upper leg volume; AOBPOT - Lower leg 
volume; AKNNAD - Skin fold on the upper arm; AKNTRB – Abdominal skin fold and AKNPOT 
- Skin fold on the lower leg. 

Table 5 Matrix of intercorelation of isolated latent dimensions

F1 F2 F3
F1 1.000 .421 -.417
F2 .421  1.000 -.186
F3  -.417  -.186 1.000

DISCUSSION

When analyzing the matrix of intercorrelation of the variables for the evaluation 
of morphological characteristics (Table 2), it is noticeable that the connections among the 
applied variables are generally positive and that a smaller number of coeffi cients of the 
applied variables have high and signifi cant connection, while most of them show a medi-
um and insignifi cant connection. 

As in most of the earlier studies, the greatest connection was obtained within the 
block of variables for estimating the longitudinal dimension of the skeleton, the block of 
variables for estimating the measures of the subcutaneous fat tissue and the block of vari-
ables for estimating the circular dimensionality of the skeleton. 

Variables for estimating the transverse dimensionality of the skeletons have 
achieved somewhat lower coeffi cients of interconnection, but are still homogenized with-
in their block. It is visible from the matrix of intercorrelation that the measures of the 
subcutaneous fat tissue have a high correlation with measurements of volume and body 
weight, while the measures of longitudinal dimensionality made a signifi cant connection 
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with body weight, shoulder width, wrist diameter and a hinge diameter, while somewhat 
weaker connection was made with other variables. It is also visible that body weight is 
signifi cantly correlated with almost all applied variables, and that it represents a linear 
combination of almost all morphological characteristics. 

Based on the value of Kajzer-Mejer-Oklin’s index and statistical signifi cance of 
Bartlet’ssphericality test, the component model of factor analysis has determined the la-
tent structure of morphological characteristics of students of the Faculty of Security Sci-
ences in Banja Luka. 

By analyzing the main components (Table 3) using the Guttman - Kaiser criteri-
on, it is evident that we have three main components that explain a total of 65.2% of the 
complete variance of manifest variables, with their individual contribution being: the fi rst 
major component of 41.9%, the second 15.2% and the third: 8.1% of the total variance. 

Based on the matrix of the structure and matrix of anthropometric dimensions 
(Table 4), it is visible that the fi rst isolated factor is saturated with measurements of vol-
ume and body mass, and the following variables have the greatest infl uence on it: upper 
leg volume (AOBNAT), body weight (ATEZTJ), lower leg volume (AOBPOT), forearm 
volume (AOBPOD), upper arm volume (AOBNAD) and the elbow diameter (ADIJLA), 
so this factor can be defi ned as the volume and body weight factor. However, the structure 
of this factor is partially different from the structure of the factor that was equally inter-
preted and obtained in previous studies, with the dominant role in its defi nition being 
body mass determined by the body weight. Here, however, it is dominantly defi ned by the 
upper leg volume and body weight, lower leg volume, forearm volume and the elbow 
diameter. 

It is interesting how the diameter of the elbow interferes to this factor, which, in 
spite of the high projection, has a small correlation to this factor, while other measures of 
the transfusional dimensionality of the body, although having a more signifi cant correla-
tion than the elbow diameter, did not achieve a signifi cant projection to this factor. 

Since the width of the joints on extremities is considered a precondition for the 
development of muscle joints, and that all anthropometric measures are important for 
determining the mass and volume of the body, it is assumed that the diameter of the elbow 
of the students of the Faculty of Security Sciences is differentiated by a special morpho-
logical type in which the mass and the circular body dimensions are defi ned predominant-
ly by the muscular mass and which differs from the morphological type that does not have 
a body mass defi ned by the structure of anthropometric dimensions that suggest that it is 
predominantly an athletic physical constitution. 

Second isolated factor is determined by the variables which are the indicators of 
the longitudinal and transferal measures of the skeleton, as the following variables infl u-
ence it the most: length of the arm (ADDRESS), length of the leg (ADULT), body height 
(AVISTJ), shoulder width (ASIRAM), hinge diameter (ADIJSZ), knee diameter (ADI-
JKO), wrist diameter (ADIJRZ) and pelvis width (ASIKAR), which means that this fac-
tor can be defi ned as a mixed factor of the longitudinal and transverse dimensionality of 
the skeleton. 

„The explanation for” interfering „some of the transferal measures in the defi ni-
tion of the longitudinal dimension of the skeleton can revive the already represented hy-
pothesis that the width of the pelvis and shoulder width, not only anatomically, but also 
constitutionally, do not represent a strict measure of bone growth in width, but better ap-
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proximate the length of the bone and the length of the clavicle „(Popović, 2007). Having 
this in mind, we can consider the fact that there is justifi cation in the joint involvement of 
these measures in forming the structure of this factor. 

The third isolated factor consists of variables: abdomen skin fold (AKNTRB), 
upper arm skin fold (AKNNAD) and lower leg skin fold (AKNPOT), so this factor could 
be defi ned as a subcutaneous fat tissue factor. 

Having in mind that the variables that determine this factor represent the mea-
sures of adiposity of the body for which variability the main factor is generator of the 
physical composition of the body based on the thickness of the subcutaneous fat tissue, 
this factor can also be considered as a factor of the physical body composition based on 
the thickness of the subcutaneous fatty tissue. 

Analyzing the matrix of intercorrelation of the isolated main components (Table 
5), it is visible that there is a statistically signifi cant correlation between a factor that is 
interpreted as a volume and body mass factor and factor that is interpreted as a factor of 
the longitudinal and transverse dimensionality of the body. 

It should be noted that there is a signifi cant but negative correlation between the 
factor that defi nes the volume and weight of the body and factor of the subcutaneous fat 
tissue and that there is a weak but negative correlation between the factor of the longitudi-
nal and transverse dimensionality of the body and factor of the subcutaneous fatty tissue. 

In previously published studies researchers found high and signifi cant connec-
tions between factors defi ning body volume and mass with factors that defi ne longitudinal 
and transdermal dimensionality of the body, as well as weaker connections of these fac-
tors with subcutaneous fat tissue factor. 

The results of this study match the results of research conducted by Stojanović, 
Momirović, Vukosavljević and Solarić (1975) on a sample of 737 male male subjects 
aged between 19 and 27 with the aim of determining the structure of latent anthropomet-
ric dimensions from a population in which growth is completed and the process of dete-
rioration of the morphological structure has not yet begun, and the existence of latent di-
mensions responsible for the volume and body mass, longitudinal dimensionality and 
subcutaneous fat tissue has been established, while the existence of the latent dimension 
responsible for the transferal dimensionality of the body remained questionable (which 
they connect with the procedure for determining the coordinate shaft in the space rescaled 
on an antiimage metric). 

If we compare the results of this research with the results of research conducted 
by Mudrić and Jovanović (2000), on a sample of 102 students of the fi fth semester of the 
College of Internal Affairs in Zemun, we see that identical factors with different effects in 
explaining the total variability (due to the application of different methods of factor anal-
ysis) were obtained. 

Mudrić and Jovanović, by the method of the main components, distinguished 
four factors by combining varimaxsolucion, three of which they managed to defi ne as: the 
general factor of the body composition saturated with the thicknesses of the skin folds of 
the upper leg, the lower leg, the upper arm, the forearm, the breasts and the abdomen, as 
well as measures that determined composition of the body composition with a defi ned 
percentage of fat and muscle, a factor of longitudinal and transverse dimensionality of the 
body defi ned by the body height and diameter of the wrist, knee and hock, and the volume 
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and body masst factor that was defi ned by the body weight and volumes of the upper arm, 
forearm, upper leg lower leg. 

Božić got similar results (1994), when, from a sample of 250 male students from 
the College of Internal Affairs in Zemun he formed a sample of 104 respondents aged 19 
to 25 years, using the orthogonal Oblimin and Varimax solution also distinguished three 
factors that encompass the area of morphological characteristics, which he defi ned as: a 
factor of morphological development that was determined by the length of the leg, body 
height, arm length, pelvic width, elbow diameter and body weight; the physical body 
composition factor determined by the skin folds of: upper arm, lower leg, abdomen and 
back, and a body volume factor determined by the volume of the forearm, upperarm, 
chest, lower leg and wrist diameter. Analyzing the researches done to a similar population 
of the respondents, it is evident that almost identical results were obtained, which leads us 
to conclude that the results obtained by this research are valid and usable because they 
defi ne the structure of morphological characteristics of the students of the Faculty of Se-
curity Sciences. 

CONCLUSION

The research was conducted with the aim of determining the morphological 
structure of the students of the Faculty of Security Sciences in Banja Luka. On a sample 
of 84 students of the fi rst year of the Faculty of Security Sciences, a battery of 17 vari-
ables was used to estimate morphological characteristics, which hypothetically cover the 
longitudinal and transverse dimensionality of the skeleton, the volume and mass of the 
body, and the subcutaneous fat tissue factor. The obtained data were processed on the 
Pentium 4 PC, using factor analysis software and with the application of statistical pro-
gram SPSS (version 20.00). After we applied statistical procedures, three factors were 
segregated, and they explain about 65.2% of the variability of this area and could be de-
fi ned as volume and body mass factor, the factor of the longitudinal and transverse dimen-
sionality of the body, and the factor of body compositionbased on the thickness of the 
subcutaneous fat tissue. When we compare the results of this study with the results of 
many studies conducted on a similar population of subjects, it is easy to conclude that 
there are no signifi cant differences between them. 

It is believed that the observed and isolated morphological characteristics could 
be a signpost in the process of programming and implementation of teaching and training 
operators, which would enable each individual, according to his individual characteristics 
and capabilities, to learn the materials from the subject of the SFO easier and faster. Con-
sidering the fact that morphological characteristics have a signifi cant impact on the man-
ifestation of force and power, and that an inadequate level of morphological characteris-
tics can be a limiting factor in teaching when applying content from the SFO, it is desir-
able that future candidates for enrollment at the Faculty of Security Sciences have appro-
priate abilities and characteristics. 

Given that future security personnel could perform very dangerous and complex 
tasks, it is very important that they have optimal capabilities and characteristics that could 
contribute to the successful performance of professional tasks. That is why, in the teach-
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ing process, in addition to learning and mastering the basic elements of the technique and 
their connections envisioned with the contents of the SFO program, it is necessary to also 
infl uence the selection and formation of the model characteristics of each individual, so 
that the future security worker can be successful in his profession. 

Naturally, in order to obtain more precise and complete information on the mod-
el characteristics of students of the Faculty of Security Sciences, further research is need-
ed in this fi eld. It is believed that the information obtained could contribute to a better 
choice of candidates, and hence to a better quality security personnel. 
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Abstract:

Contemporary civilization courses and urgency of situations make the job of a 
worker of security affairs very stressful, risky and complex, and it requires their complete 
mental and physical fi tness. Accordingly, the teaching process within the course of Spe-
cial Physical Education also needs to be adjusted, modernised, rationalised and brought 
closer to the realistic life conditions, so the worker of security affairswould be able to 
make relevant judgements and decisions in very complicated and dangerous situations. In 
that regard, in this paper we are interested in effectiveness of the defense against different 
types of attacks in the conditions of motionlessness and in the conditions of physiological 
stress. The research has been carried out at a sample of 25 respondents, consisting of the 
students of the fourth year at the Faculty of Security Science in Banja Luka, aged 23 and 
24 years (22 male respondents and 3 female respondents). The research has been carried 
out after fi nishing the program of the course of Special Physical Education, being studied 
during four semesters. After having carried out the testing, based on the descriptive anal-
ysis of the heart rates measured in the morning hours (prior to the daily activities) and 
the values measured right before the activities, it can be affi rmed that they have increased 
more than 55%. By the further analysis, the analysis of differences, the existence of sta-
tistically signifi cant differences in the heart rates and defenses against a variable attack 
has been confi rmed, while the existence of statistically signifi cant differences between 
other observed variables has not been confi rmed. 

Key words: heart rate, physiological stress, defense. 
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INTRODUCTION

The job of the worker of security affairs is regarded as a very complex and risky 
job, it is constantly under pressure of events, it is also exposed to the worst types of ag-
gression which can be even life-threatening. Various situations which can be experienced 
by the worker usually require physical and emotional overload, which can provoke a 
range of harmful physiological and psychological reactions, which are out of the frame-
work of the regular or usual everyday life, and they are labelled as stressful reactions of 
an organism. In such situations it often leads to decreased competence, concentration, 
reasoning and memory performance (the conditions in which solving situational prob-
lems is more diffi cult), and to unadjusted and inadequate behaviour at the certain mo-
ment. Such situations cause a certain reaction of the organism to external and internal 
stimuli, provoke a disorder of the dynamic balance of the body and run a very complex 
mechanism of hormones and genes. The heart rate is increased, the muscles which are 
used in a movement and motion arefi lled with blood, while other organs which are not a 
priority at that moment get less blood. This is the situation when a man, already according 
the abilities of immune system mobilisation, psychophysical resistance, reasoning and 
controlling a situation, is ready to fi ght or to escape. Many researchers dealing with thep-
roblematics of stress, among them also Lazarus and Folkman (1984), claim that there are 
individual differences in reacting to psychological stress, for which their explanation is 
the different cognitive estimation of a threatening or stressful situation, that is, the cogni-
tive estimation of a threat which occurs in such a situtuation. They claim that cognitive 
processes are always present and engaged in in a situation of stress, and that they are in-
tervening constructs between the perception of stress and the reaction to it. The same 
authors claim that cognitive processes are essential in determining whether a situation is 
dangerous or threatening, so that the cognition determines whether stress will occur or not 
and what emotional reactions will be like. In addition, (ibid), they claim that the cogni-
tion, emotions and behaviour are inseparable in the everyday life. Zajonc (1984) claims 
that emotional reactions which are typical for stress occur prior to the cognitive ones and 
the existence of awareness shoud not be referred to as cognition. Sely (1956) defi nes 
stress as a nonspecifi c biological response (physical and psychical) to every unusual re-
quirement which surpasses the adaptive abilities of an organism. He says that stress is an 
individual reaction to the stressor and that it is a resultantof interactions of the environ-
ment and its requirements, as well as the person and their own abilities, possibilities and 
restrictions. According to Vlajković (1992), H. Sely (1977), says for stress that it is a re-
action, a response of an organism to the threatening effect of a stimulus (stressor) from 
the external or internal environment and that its function is, fi rst of all, defensive. Šupe 
and associates (2011) say that stress starts already in thoughts and emotions, so that the 
organism prepares and adapts (the response of the organism to the stressor), which is 
manifested by a uniform physiological response aimed at the current reaction to the 
threatening danger. Furthermore, McEwen BS., (1998) and Surtees PG, and associates 
(2007) refer to all physiological and psychological changes (biological response), as well 
as the changes in behaviour (behavioural response) occurring in an organism after expos-
ing to stress as stressful reactions. Hence, a stressful reaction has a function of preserving 
the psychophysicalintegrity of a person, i. e., re-establishing the homeostasis of an organ-
ism. The reaction is refl ected in intensifying or diminishing certain vital functions, i. e., 
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adapting to the newfound conditions through some adequate physiological and behavior-
al processes. The possibility of reaching the stability through constant changes (allostasis) 
is of great importance to every person, but especially for those who deal with security 
affairsprofessionally. Quick adapting to changes, „turning on” and „turning off”, synchro-
nising the best responses according to the requiremens of the environment is very signif-
icant for the workers of security affairs. Otherwise, the impossibility of adapting the or-
ganism to the physiological and emotional excitement, especially if it is extreme, makes 
a worker ineffi cient and incompetent to perform professional tasks. Therefore, the worker 
must be capable of synthesizing the mental and physical activity in order to perform the 
task in accordance with legal norms and in the best way possible. That means that apart 
from the motor knowledge and skills, a security worker should also have optimum cogni-
tive and conative abilities, which would enable him to overcome successfully dangerous 
and stressful situations. Individual characteristics and abilities, such as self-confi dence, 
resistance to stress, the ability of internal locus of control (locus), the development of 
available overcoming strategies, the ability of subjective estimation of the stressor, i. e. 
estimation of its threatening effect, as well as the ability of estimation of one’s own 
strengths and possibilities to cope with the stressor are very signifi cant for the effi ciency 
in performing professional duties and responsibilities. Certainly, thereat it should not be 
forgotten that the strength and intensity of the stressor signifi cantly infl uence whether an 
individual will be able to respond to the given hazardin an adequa te and optimum way (by 
intensifying or diminishing the vital functions of the organism). The newfound and sud-
den, dangerous situations require adequate neuropsychical and physical load (for some-
one they can be extremely unstimulative, and for someone else they can be a fi rst-class 
stimulator)and they make the cognitive analysis more diffi cult. That is why it is necessary 
for a future worker of security affairs to be completely prepared for new challenges al-
ready within their education through the program of the course of Special Physical Edu-
cation (SPE). It is necessary that through the teaching process they adapt to various and 
unpredictable changes, which, among other things, require the ability of reacting quickly 
and releasing the additional energy to face the danger. Certainly, it is not always possible, 
especially not in the cases of intensive and long-lasting stress which the worker has been 
exposed to during their professional career. It is believed that the ability of controlling 
stress and the speed of decision making, apart from other known abilities, including also 
the high level of techniques, are of the greatest signifi cance for the effi ciency of defense 
and establishment of complete control over the attacker. Considering the abovestated fact, 
concerning the risk and complexity of the tasks which are expected to be done by a future 
security worker, there is a need for continuous assessment, constant search and adjust-
ment of teaching to the real life situations. In that regard the problem of this research is 
precisely the effi ciency of defense against different types of attacks. The research subject 
is concerned with the quality of defense in the conditions of motionlessness and in the 
conditions of physiological stress. The objective is to determine the difference between 
the defenses against different types of attacks from the state of motionlessness and in the 
conditions of physiological stress. Hence, we have been interested in seeing whether 
there is a statistically signifi cant difference in the mean values of the results obtained 
while estimating the quality of the defense against punches, kicks and those from an un-
known attacker(variability = 50%), but precisely between the defenses from the state of 
motionlessness and the defenses in the stressful conditions caused by some physical load. 



88 Defendology, 2018 | No. 41-42 | 85–95. 

Our assumption is that the quality between the defenses against known and unknown at-
tacks, performed from the state of motionlessness and those ones performed in the condi-
tions of physiological stress, shalldiffer statistically signifi cantly, as well as that the max-
imum pulse shall have a negative impact on the quality of the defenses performed in some 
stressful conditions. 

RESEARCH METODOLOGY

The sample of respondents

The research has been carried out within the sample of 25 students of the fourth 
year at the Faculty of Security Science in Banja Luka, male (22 respondents) and female 
(3 respondents), aged between 23 and 24 years, but only after fi nishing the program of the 
course of Special Physical Education. The teaching material has been studied during all 
four years (in every study year one semester, a total of four semesters), whereby it is im-
portant to note that the students had a three-month break before every following semester. 

The sample of variables

The sample of variables is divided in two subsamples: the variables for qualita-
tive estimation and the variables for quantative estimation. The fi rst group consisted of 
the variables related to the defense quality (the defenses ended with a fi xation and prepa-
ration for binding), in the conditions of motionlessness and in the conditions of physio-
logical stress, whereas the second group of variables consisted of theheart rates prior to 
the daily activities and the ones right before the assigned activity (of defense). The qual-
ity of the following defenses has been checked: OUR – defense against a punch from the 
state of motionlessness; OURS - defense against a punch in the conditions of physiolog-
ical stress; OUN – defense against a front kick from the state of motionlessness; OUNS 
- defense against a front kickin the conditions of physiological stress; OVN – defense 
from the state of motionlessness against the variable attack and OVNS - defense against 
the variable attackin the conditions of physiological stress. All the listed variables, by 
which the defense quality has been assessed, have been assessed using the model shown 
in Table 1. 

Table 1 Model for assessing the quality of defense performance and establishment of control 

Grade Rationality 
and logic Balance Speed Firmness Rhythm Control Preci-

sion
10 + + + + + + +
9 + + + + + + -
8 + + + + + - -
7 + + + + - - -
6 + + + - - - -
5 - - - - - - -
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The experiment description and the assessment 
of the quality of defense performance

The testing was conducted in the afternoon hours in a hall covered with tatami. 
The respondents were in proper sports equipment, the distance between them being about 
2 m and they were side facing the cameraman (camera). The attack by punch or kick, as 
well as the unknown attack was performed from the fi ghting stance and guard, whereas the 
defense was performed from the preparatory position. The attacker was asked to perform 
the attack using the maximum speed and strength, and the defender was asked to perform 
defenses which would be logical, optimum possible, biomechanically justifi ed, precise, 
fast and strong, with the optimum rhythm and with necessary control of aggressiveness. 
The attacks and defenses which were performed from the state of motionlessnessdid not 
cause fatigue in respondents, which enabled the respondents to perform both attack and 
defense using maximum speed and strength and full concentration. In the conditions of the 
maximum heart rate (stressful conditions) the attacks and defenses were performed succes-
sively. Prior to performing the attack, the defending respondent had to perform a complex 
of exercises, whose function was to achieve the maximum heart rate. Thecomplex of exer-
cisesconsisted of: 1. Starting position– standing upright position and 10 consecutive jumps 
with the knees raised high upward the chest; 2. Starting position- lying on the stomach – 
taking the fi ghting stanceand guard maximum fast and consecutive performance of 2 
punches on the focuser; 3. Starting position- lying on the back – taking the fi ghting stance 
and guard maximum fast and consecutive performance of 2 kicks on the focuser; 4. Start-
ing position- lying on the right side – taking the fi ghting stance and guard maximum fast 
and performance of 2 alternate punches and 2 kicks on the focuser; 5. Starting position- 
lying on the left side and then also on the right side – taking the fi ghting stanceand guard 
maximum fast and alternate performance of 2 punches and 2 kicks on the focuser; 6. Start-
ing position – standing upright position- turning around for 360° and performance of 2 
punches and 2 kicks on the focuser; 7. Starting position – standing position- forward roll, 
backward roll and 3 punches on the focuser. The rest between the previous performance of 
the complex of exercises and the defense and the following complex of exercises and the 
defense took as much time as the respondents needed to get back to the starting positions 
by moving slowly. This mode of activitycaused certain fatigue in some respondents (at the 
beginning the activity was performed in the anaerobic mode, and afterwards it shifted into 
the mixed mode). The assessment of the defense quality was carried out after performing 
the defenses and establishing control from the state of motionlessness, and afterwards also 
with the maximum heart rate. In the known conditions the defense was assessed after the 
attack by a step forward and a punch by the same hand straight, as well as a front kick. The 
unknown attack was performed by one of the assigned punches or kicks. The attack was 
performed from the combat position and guard, and the defense from the preparatory com-
bat position and guard with the distance of about 2 m. 

RESULTS AND DISCUSSION

Table 2 shows the results of the descriptive analysis of the heart rates measured 
in the morning hours, prior to the regular activities and the values measured right before 
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the defense, as well as the expert grades for the defenses against punches and kicks, and 
fi nally, the defenses against a variable attack which were performed in the conditions of 
motionlessness and in the conditions of physiological stress. It can be seen from the table 
that values of the heart rate, measured prior to the regular activities, range from 57 beats 
all the way to 96 beats (M = 73), whereas the values of the heart contractions measured 
right before performing the defenses range from 108 to 163 (M=132, 8) per minute. The 
wide range of heart rates measured in the morning hours (prior to the regular activities) 
can be explained by the sex differences of respondents, as well as their fi tness. Namely, 
dimensions of the female heart are somewhat smaller compared to the male heart. When 
adults are concerned, the heart volume of men is about 785 ml, of women 580 ml, and the 
stroke volume, probably because of less body weight, is 25 % less in women than it is in 
men. Furthermore, although the values of the cardiac output (CO), fi rst of all, thinking of 
dynamic activities such as endurance, similar in trained and nontrained persons, yet be-
cause of the stroke volume (SV), which is higher in the trained persons than in the non-
trained ones, the heart rate in the state of motionlessness is lower (Nikolić, 1995). When 
the fi tness is concerned, it can be assumed that a certain number of respondents practiced 
the physical activity just in classes of the Special Physical Education, while the rest of the 
respondents had additional physical load, probably such as endurance. In that regard, it is 
important to mention that the planned curriculum comprised in the course of the Special 
Physical Education did not require ahigh intensity of load, (a level of load which could 
have an impact on the development of the functional abilities of an organism was mostly 
under the stimulus threshold, so that the energy factor was not present suffi ciently), and 
therefore, the respondents who were oriented just to the process of acquiring and improv-
ing the basic elements of the technique and their ralations, could notincrease the cardio-
respiratory fi tness to the higher level. On the other hand, the respondents who used their 
free time for some additional physical activities, in which the energy factor was present 
suffi ciently, managed to do it to a greater extent. The stronghold for this premise can be 
found in the generally known fact, and that is that under the impact of the physical load 
the heart rate slows down, the arterial pressure reduces and the cardiac muscle mass in-
creases, which all together enable a more effi cient cardiac function and a better blood 
fl ow (perfusion) through the heart in any stress. If one observes the heart rate in the state 
of motionlessness, right before the defense, one can conclude that the results are the ex-
pected ones, already because right before the expected activity certain psychical process-
es happen. Namely, the impulses in the cerebral cortex come directly and stimulate the 
cardioacceleratory centre, so that the heart rate increases even 50% to 80% of the overall 
increase of the heart rate during the activity (Nikolić, 1995). In our case the average heart 
rate right before the defense, compared to the average heart rate before the daily activi-
ties, increased somewhat more than 55%, which proves that our respondents were not at 
a high level of trainedness. We are obliged to make this conclusion (according to Nikolić, 
1995) because of the research showing that the prestart increase of the heart rate is higher 
in trained persons than in untrained persons (in the case of our respondents it was at the 
lower-bound level of the average). On the other hand, when the defenses are concerned, 
it can be seen from the table that for the defense against a punch from the state of motion-
lessness the obtained mean value is 7.94, and for the defense in the conditions of physio-
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logical stress it is 7.88. The quality of the defenses against a front kick from the state of 
motionlessness is assessed by the average grade of 7.58, and in the conditions of physio-
logical stress the average grade is 7.48. When the defense against an unknown attack 
from the state of motionlessness is concerned, the obtained mean value is 7.80, while in 
the stressful conditions the quality of the defense against a variable attack is assessed by 
the average grade of 7.44. The absolute deviation(AD) for the defense against a punch 
from the state of motionlessness is 0.99, in the stressful conditions the standard deviation 
is 1.02 (which confi rms the abovementioned premise about the differences in the fi tnessof 
the respondents), and the standard error of the arithmetic mean (SEM)for the defense 
against a punch from the state of motionlessness is 0.19, while for the defense against a 
punch in the stressful conditions the value has been calculated (SR = 0.20). The values of 
the skewness do not go over 1.00, so it can be concluded that there are no signifi cant de-
viations from the normal distribution. The negative values of the skewness indicate the 
negative (hypocurtic) asymmetry, that is, a greater number of worse results, in the four 
variables which are observed, while the defenses performed in the more complex (stress-
ful) conditions (the defense against a kick and the defense against a variable attack) rep-
resent a surprise because the positive values have been obtained, i. e., a greater number of 
better results has been achieved. However, if we think back, the same stress can be stim-
ulative for someone, but for someone else who is vulnerable and predisposed to stress it 
is a great obstacle. Furthermore, the obtained results of the kurtosis indicate the extreme 
values, being under the normal values of the distribution (ranging from 0.029 to -1.110), 
which makes the distribution platykurtic or dissipated. Hence, considering the obtained 
results, it can be seen at the fi rst sight that the results are the approximate values, that the 
average quality of the defense from the state of motionlessness really is performed at 
somewhat higher level, but that there is still a visible difference in the defense quality 
among the respondents. Since the defense quality has been assessed in the „laboratory” 
conditions, there is some doubt how effi cient the shown defenses would be in the real life, 
stressful situations. The fact is that the respondents knew each other well, that there was 
a mutual respect among them and that they were not afraid of potential getting injured and 
hurt, which was probably the reason why the emotional stress did not occur, as a factor 
which could have a signifi cant impact on the power of reasoning and the best responses. 
Apart from that, the doubt is also justifi ed because the defense and the attack visibly de-
viated from an approximately real life situation, and we know that they mutually depen-
dent because the defense is conditioned by the attack quality. Although the attackers were 
asked to perform the attacks using the maximum strength, speed and precision, they failed 
to do so. The attacks were slow, imprecise and „lukewarm”, and mostly performed impre-
cisely and directed next to the target. Somewhat worse average results of the defenses 
performed in the physiological stress, compared to the average results of the defenses 
from the state of motionlessness, can be also explained by the fact that in the case of some 
respondents in the stressful conditions the balance positiondisorder was noticed, so it 
caused a greater number of mistakes refl ected in imprecision at blocking, „late” and in-
suffi ciently strong counterpunches, as well as imprecision of standfasts necessary to per-
form a leverage and the impossibility of timely knocking down the opponent and their 
fi xation. 
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Table 2 Descriptive statistics of the defenses against punches and front kicks, as well as against a 
variable attack with the likelihood of 50%. 

N Mini-
mum

Maxi-
mum Mean Std. 

Deviation Skewness Kurtosis

Statistic Statistic Statistic Statistic Std. Error Statistic Statistic Std. Error Statistic Std. Error
PUM 25 57.00 96.00 73.3200 2.27649 11.38244 .511 .464 -.405 .902
PO 25 108.00 163.00 132.8000 3.00832 15.04161 .124 .464 -.792 .902

KOOUR 25 6.00 10.00 7.9400 .19858 .99289 -.202 .464 -.241 .902
KOOURS 25 6.00 9.50 7.8800 .20469 1.02347 -.345 .464 -.913 .902
KOOUN 25 5.00 9.00 7.5800 .20952 1.04762 -.703 .464 .087 .902

KOOUNS 25 6.00 10.00 7.4800 .20913 1.04563 .325 .464 .029 .902
KOOVN 25 6.00 9.50 7.8000 .20616 1.03078 -.186 .464 -1.110 .902

KOOVNS 25 5.50 9.50 7.4400 .21664 1.08321 .167 .464 -.788 .902

Legend: PUM – Pulse in the state of motionlessness; PO – Pulse right before the beginning of the 
defense; KOOUR – Quality of the defense against a punch; KOOURS - Quality of the defense 
against a punch after the physical load; KOOUN - Quality of the defense against a kick; KOOUNS 
- Quality of the defense against a kick in the stressful conditions; KOOVN - Quality of the defense 
against a variable attack; KOOVNS - Quality of the defense against a variable attack in the stress-
ful conditions 

Table 3 shows the results related to the differences between the heart rate before 
the regular daily activities and the heart rates right before the defense against an attack, 
and then also the differences between the quality of the defenses and the establishment of 
full control over the attacker in the state of motionlessness and in the conditions of phys-
iological stress. It can be seen from the table that the statistically signifi cant differences 
have been obtained only between the measured heart rates and the defenses against a 
variable attack. When the heart rate is concerned, then it is something expected (in the 
above lines it has been explained, and it is related to the difference between sexes, trained 
and untrained persons…), but when the defenses are concerned, then it is a surprise to 
some extent because punches and kicks still represent a certain hazard to the integrity of 
the attacked person. When a hazard occurs, the organism suffers the dynamic balance 
disorder (the organism tries to adapt to the newfound conditions), which may have a neg-
ative impact on the timely reaction, i. e. the effi ciency. The newfound situation requires 
the process of adaptation of the organism, during which the autonomic nervous and endo-
crine system is activated and the mechanism to overcome stress successfully is initiated 
and the immune system is mobilized. Having activated these systems the blood fl ow to 
the musculature which is involved in a movement and motion increases rapidly, whereas 
other organs which are not a priority at that moment get less blood, which may have a 
negative impact on the power of reasoning and reacting, and thus on the defense effi cien-
cy. Therefore, the obtained results seem confusing because the requests to perform the 
complex of exercises and to perform the defenses implied performing as fast as possible. 
The complex of exercises, their intensity and duration along with performing the defens-
es caused the increase of the heart rate, almost to the maximum (in this situation the ner-
vous system regarding the oxygen delivery and blood fl ow is neglected), so it is realistic 
to expect that the defense in such conditions is somewhat worse compared to the defens-
es performed with full concentration and from the state of motionlessness. However, 
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judging by the obtained results, yet it has not actually and completely occurred. Namely, 
the immune system, which has probably developed to some extent during the training, the 
acquired experience and the absence of emotional stress have undoubtedly had an impact 
on the success of the defenses. 

If we think back, the cognitive processes are always present and engaged in the 
situation of stress, they are crucial when determining the degree of danger and they deter-
mine the emotional reactions. However, as a result of their good knowledge of each other 
and mutual trust, the respondents knew in advance which degree of danger could threaten 
them, as well as because of the security that they would not be injured, nor would they 
suffer the pain, fear and other emotional reactions typical for stress, these very signifi cant 
stressors, on this occasion were absent as it is most likely, so this may be the reason of the 
relative success in defending. This is also supported by the observation related to per-
forming the complex of exercises. Namely, at fi rst it was noted that the exercises were 
performed in accordance with the imposed requirements, but also that their rate and dura-
tion led to their decrease. The requirement was to perform the exercises as fast as possible 
(in the anaerobic mode and with the domination of fast muscle fi bers), so that after a short 
period of time the fast discharging of energy and transition to the mixed operating mode 
occurred, whereby the domination was overtaken by the slow muscle fi bres. As a result of 
this, and probably as a result of theweaker nerve conduction, there have been noticed the 
weaker muscle contractility, weaker expression of force, worse coordination and less pre-
cisionwhen performing the techniques. This observation and the assumption are expected 
and in accordance with the paper of Bok and Jukić (2013), who in their paper discuss the 
share of the aerobic metabolism in the case of the individual sprint repetitions for which 
they say that it is very small (about 3-8%), and after the tenth sprint that share is up to 
40%. The share of the metabolism of the anaerobic glycolysis is relatively big at an indi-
vidual sprint (about 32 -40%), whereas its share decreases at the repetition of sprints, so 
that in the tenth sprint lasting for 6 seconds it is just 9%. Hence, to these abovestated 
reasons, partially confi rmed premise about the statistically signifi cant differences, apart 
from the absence of emotional stressor, there may be also added the observation that the 
respondents did not master the specifi c fi tnesssuffi ciently, nor did they master the tech-
nique which would provide them with the rationality when performing the complex activ-
ities. 

Table 3  the signifi cance of the differences between the observed variables: koour - koours; kooun 
– koouns; koovn – koovns. 

PAIRED DIFFERENCES
t df Sig. 

(2-tailed)
M Std. D. Std. 

E. M. 

95% Confi dence Inter-
val of the Difference
Lower Upper

Pair 1 PUM - PO -59.48 14.2423 2.84846 -65.35894 -53.60106 -20.88 24 .000
Pair 2 KOOUR - KOOURS .06000 .65064 .13013 -.20857 .32857 .461 24 .649
Pair 3 KOOUN - KOOUNS .10000 .97895 .19579 -.30409 .50409 .511 24 .614
Pair 4 KOOVN - KOOVNS .36000 .87226 .17445 -.00005 .72005 2.064 24 .050
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CONCLUSION

In this paper the qualitative difference between the defense from the state of 
motionlessness and in the state of physiological stress, to be specifi c, against the attack by 
punch, by kick or an unknown attack with the variability of 50% has been researched. The 
research has been organized within a sample of 25 respondents (the students of the fourth 
year at the Faculty of Security Science in Banja Luka), whereby there were 22 male re-
spondents and all in all 3 female respondents. The respondents were aged between 23 and 
24 years. All respondents were clinically healthy, without any visible physical defects or 
morphological aberrations. The teaching material has been studied during all four years 
(in every study yearone semester, a total of four semesters), whereby it is important to 
note that the students had a three-month break before every following semester. The 
mathematical processing of the obtained data has been done on the PC computer, using 
the statistical application program of SPSS-20. All the data obtained by this research have 
been processed using the descriptive and comparative statistical procedure. Testing the 
signifi cance of the differences in the arithmetic meansobtained from the conducted tests 
has been done usingthe paired sample T-test, whereby the statistically signifi cant differ-
ences have been obtained only between the heart rates and the defenses against an un-
known attack, while between the defenses against an attack by punch and by kick the 
statistically signifi cant differences have not been obtained, by which the assumed hypoth-
esis has been partially confi rmed. The statistically signifi cant differences between the 
heart rates priorto the daily activities and the ones right before the defense can be ex-
plained by the sex differences, morphological characteristics of the respondents, their 
fi tness, as well as the psychological processes occurring right before the activity. When it 
comes to the defenses against an attack, our expectations have proved true only in the 
case an unknown attack, whereas in the case of an attack by punch or kick it has not oc-
curred. The obtained results can be explained by the fact thatthe respondents knew each 
other well, mutually trusted each other very much and knew in advance that they would 
not suffer any painnor would they be injured. Apart from this, the attacks were imprecise 
(they did not hit the targets), slow and lacking the necessary minimum of strength mani-
festation. As a result of this, the emotional (psychical) stressor was absent, so that the 
addition with physiological stress, which would be caused by some physical load, did not 
occur. This seems to be reasonable considering that just the educational process is con-
cerned. Therefore, when the education process of the staff of security affairs is concerned, 
it is suggested to adjust additionally the curriculum to the real life situations, especially in 
its fi nal phase. It is believed that changing the distribution of classes(theoretical, practical 
lectures and exercises) would contribute to creating the engram of the motor programs, by 
which a greater effi ciency of their realization in more complex situational conditions 
would be achieved. Namely, within the curriculum and syllabus of the Special Physical 
Education it is necessary to change the relation between practical lectures and exercises, 
in favor of the exercises. In that way students could increase the intensity and quantity of 
repetitions of certain motor programs, certainly adjusted to the optimum abilities and 
preferences of each individual, by which there would be created the conditions to achieve 
more quickly a high level of knowledge acquisition, i. e. the automatizaion of the tech-
niques and the possibilities to apply them in practice. It is believed that this approach 
could initiate further research of this problematics and thus contribute to educating the 
abovementioned staff more effectively. 
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