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Abstract  
 
This paper centres on the issue of terminology connected with the designation 
of states, which are going through a process of decline or complete failure. 
The decline of states has been presented in detail in secondary literature 
since the 1990s. The development of research on this phenomenon is, how-
ever, associated with terminological chaos. Drawing on semantic and geo-
political interpretative insights, the authors of the paper propose the term 
‘dysfunctional state’, which may be used to overcome the chaos. The article 
also analyses more broadly the issue of a ‘failed state’ as the most frequent 
term used for countries that can be classified as dysfunctional. 
 
Keywords: terminology, dysfunctional state, failed state, semantics, 
geopolitics. 
 
 
Introduction 
 
The problem of the meaning and position of a state in the international polit-
ical space is a traditional subject of interest in political science. In recent dec-
ades, the issue of countries failing to perform basic functions of the state has 
been strongly promoted within the given research focus. This phenomenon is 
linked to the development in the world, where the international political space 
has not been stabilized after the end of bipolarity and the Cold War associated 
with it. In addition, globalisation processes have significantly interfered in 
the development of the state’s position in the international space. After 1990, 
the number of states which, for various reasons, failed to respond adequately 
to the new conditions have grown significantly. Such states are characterised 
by the weakness of the central power, manifested by the inability to ensure 
basic conditions for the life of their population, as well as for the functioning 
of the country’s economy and infrastructure, and also for ensuring control of 
the state territory. It is the weakness of power that is considered to be the 
essential cause of the decline of states (Roman 2014: 114).  
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State decline is generally the result of a number of interrelated factors, 
namely the disintegration of state structures in the form of an inefficient ad-
ministrative apparatus, manifested mainly by the gradual disruption of inter-
nal order, the increasing disintegration of social structures, continuous eco-
nomic decline, unstoppable escalation of violence, the failure to respect basic 
human rights, and so forth. The territory of the state is controlled by a number 
of rival groups, competing with the armed forces of the central government. 
However, none of the warring parties has the potential to gain power control 
over the entire territory of the country. This development has been reflected 
in international relations scholarship, which has pursued a line of enquiry that 
focuses on the analysis of states characterised by the weakness of their central 
authority (Ištok, Vlkolinská 2019: 7). The treatment of the issue is also topical 
from the point of view of global security, as evidenced by the opinion of Fu-
kuyama (2004), who, based on his analyses, concludes that such states can be 
considered the most significant threat to the international order in the post-
Cold War era. It is therefore necessary to pay due attention to the issue in 
question in interdisciplinary research involving political science, (political) 
geography, sociology, economics, historiography, cultural studies, semantics 
and other sciences.  

On the one hand, in the Slovak professional literature, the issue of states 
in danger of decline has not yet received due attention. In this context, we can 
speak only of a few studies. On the other hand, in the neighbouring countries 
– in the Czech Republic and Poland, not only numerous contributions have 
been published in professional periodicals, but also several monographs, fo-
cusing on both the global and theoretical views of the issue, and also on the 
application of knowledge to specific regions and countries (see e. g. Waisová 
et al. 2007, Šmíd and Vaďura 2009, Riegl 2013, Remešová 2014, Kłosowicz 
2013, Kłosowicz and Mania 2012, Gil 2013, Szpak 2013 and Klin 2014). 
Perhaps less striking is the fact that scant attention has been paid to the issue 
at hand in our country, not only in professional journalism, but also in the 
Slovak opinion-forming media, thus creating for the reader an incomplete 
picture of the contemporary world, which is reduced to the development in 
Europe, or to the action of world powers. The aim of the present article is to 
offer a critical evaluation of the concept of a dysfunctional state, methodo-
logically fusing interpretative insights from semantics and geopolitics.  
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Dysfunctional state: An attempt at proposing a term bridging termino-
logical heterogeneity  
 
The trend of conceiving all-round analyses, focusing on states that have failed 
and are failing to fulfil the classic functions of the state, has been reflected in 
the terminological chaos that, inter alia, hinders the comparison of the 
knowledge gained. Among the available literature, the issue has been dealt 
with in more detail, e.g. by Jihlavec (2007), Šmíd and Vaďura (2009), Riegl 
(2010) or Remešová (2014). In the Polish literature, the issue has been tackled 
by e.g. Kłosowicz and Mormul (2013). However, almost every analysis fo-
cusing on the decline of the state also includes a reflection on the terminology 
used in connection with this problem, or a characterisation of the terms used. 
This is where a common reflection space between semantics and geopolitics 
is created, offering room for their enriching encounters and mutual interac-
tions.  

Several attributes, taking form of adjectives, appear in scholarly studies 
and reviews when characterising countries where weakening of central au-
thority is occurring. In this connection, it is necessary to mention perhaps the 
most widely used notion of a failed state, which is discussed in more detail 
in the ensuing section of this paper. At the same time, in the relevant literature 
also the terms such as weak, fragile, collapsed, soft, crisis, disrupted, ram-
shackle, problem, anemic, anarchic, anarchic, and others, may be encoun-
tered. As a semantic analysis reveals, the complex terminological situation is 
complicated by the use of terms that characterise the stages of state decline, 
as analysed by several authors (e.g. Rotberg 2010 writes about strong states, 
weak states, failed states and collapsed states).  

Alongside this, a number of terms are used to refer to geopolitical entities 
that have declared independence but have not been more widely recognised 
internationally1. In this connection, the terms such as quasi-states, de facto 
states, para-states or pseudo-states are also used. Such political formations 
may likewise be classified as dysfunctional states, as one the one hand, they 
fulfil their obligations to their populations to some extent, but on the other 
hand their existence is not respected within the international community, as 
they do not have diplomatic representation abroad or are not members of ma-
jor international organisations. 

In terms of terminology, it should be mentioned that some terms are even 
intertwined in their cognitive contents, e.g. the term quasi-state is used not 
only in the aforementioned sense of internationally unrecognised geopolitical 

                                                           
1 Abkhazia, South Ossetia, Northern Cyprus and Somaliland, among others, should 
be mentioned here.  
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units after the proclamation of independence, but also to refer to declining 
and failed internationally recognised states. The weakness of these ap-
proaches and the resulting terms is generally the absence of a demarcation of 
the boundary of the state’s decline into the category we have identified as 
‘dysfunctional’ (even in the context of the other terms mentioned), but also 
between its different stages.  

Therefore, this – beyond doubt, certainly far from complete – review calls 
for the creation, justification and characterisation of an overarching concept 
with which we can operate in the terminological coverage of the phenomenon 
of declining or failed states. We wish to reiterate that this is a very difficult 
problem, since in the nearly thirty years of systematic research on failed 
states, there has been no universalization of its terminological apparatus. 

For this reason, from our point of view, we consider it beneficial to use 
an approach related to the characterisation of the state functions and their 
performance. In compliance with the attendant literature it can be stated that 
the functions of the state are considered to be the main directions of its activ-
ity, aimed at the fulfilment of the objectives defined by the state power. Tra-
ditionally, the internal and external functions of the state are distinguished 
(Dudek et al. 2013). The internal function of the state aims to achieve and 
maintain social order within the state organization, relying on a number of 
activities. Within these, the state acts as a provider of law, security and public 
order, a custodian of the administrative apparatus and social system, an or-
ganizer of the economy, and a patron of education, science, culture, and pub-
lic awareness. The external functions of the state include the protection of 
borders and safeguarding of the state’s interests in the international arena by 
establishing and maintaining diplomatic, consular, commercial, economic 
and other contacts, etc., with other states and international organisations.  

Drawing on the semantic interpretations given in the Dictionary of the 
Contemporary Slovak Language, Kálmánová (2010: 80) argues that the term 
‘dysfunction’ can be interpreted in the sense of “disturbance or malfunction”, 
“disturbance of the activity of some element of the system” or “disturbance 
of normal activity”. Thus, the meaning of the adjective ‘dysfunctional’ may 
be grasped in the sense of the characteristics of a certain phenomenon (in our 
case, the state), “which has a disturbed function, being dysfunctional” (ibid.: 
80, translated by the authors). On these grounds, in the context of the state, 
we can speak of a dysfunctional state in the case of a disruption of its partic-
ular function or functions, which may lead to a complete absence of their 
fulfilment vis-à-vis its population and, in the case of external functions, also 
vis-à-vis foreign countries. The concept in point seems to be sufficiently 
broad to be applied as an umbrella term for states which generate pathological 
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phenomena in the national as well as in the international space (Gil 2013: 
379).  

Furthermore, Piotrkowski (2005) has terminologically adapted the con-
cept of a dysfunctional state to the phases of its disintegration. He divided its 
course into three stages, which have been aptly characterised by Potocki 
(2011) as follows: 
(a) a pre-dysfunctional state, in which the government performs basic func-

tions in relation to the population only to a minimal degree, while at the 
same time nominally exercising control over its territory and borders; 

(b) a para-functional state, where the government only nominally performs 
its normative functions while having control over a significant part of its 
territory, and where this control is threatened by secessionist movements 
or organised criminal groups; 

(c) a genuinely dysfunctional state in which the government is unable to ef-
fectively perform its functions vis-à-vis its population and also to exercise 
any effective control over a significant part of its territory.  
As can be inferred from the preceding, a dysfunctional state has a weak-

ened capacity to perform basic functions of governing its population and ter-
ritory, and lacks the ability to develop mutually constructive and empowering 
relationships with society. As a result, trust and mutual relations between the 
state and its citizens have weakened (OECD 2011). Long-term stable coun-
tries, labelled by several terms (e.g. empirical state, i.e. a state based on a 
tradition of statehood, Jackson and Rosberg 1982), may be adduced as the 
opposite of dysfunctional states. This category of states is marked by stability 
as well as the ability to withstand internal and external pressures, and can be 
identified with the originally European notion of the ‘modern state’ in terms 
of internal sovereignty. It is therefore a model of the state that has full control 
over its territory and borders, is able to provide its population with public 
services, security and respect for human rights and, last but not least, strives 
for economic growth through its governance. 
 
 
Failed state as a dysfunctional state 
 
The term failed state was one of the first terms used to refer to countries we 
call dysfunctional. It still resonates in analyses today, mainly because of the 
annual Failed States Index report, published by the American think tank Fund 
for Peace in cooperation with the Foreign Policy magazine. The report clas-
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sifies the world’s states into four groups according to their degree of vulner-
ability to internal failure on the basis of twelve scored indicators2. As Šmíd 
and Vaďura (2009) maintain, the history of the use of the term failed state 
goes as far back as the studies published in the U.S. and Canada in the 1990s, 
when it referred to states in which a large-scale political crisis was underway 
(e.g. Bosnia and Herzegovina, Afghanistan, Liberia and Somalia). The term 
failed state was first used in the article Anarchy Rules: Saving Failed States 
written by Gerald Helman and Steven Ratner, and published in the Foreign 
Policy magazine in 1993 (Szpak 2013). 

However, the use of the term failed state has been criticised as too loose 
and non-conceptual, referring to a very heterogeneous group of states that 
face different internal political issues (Riegl 2010). Aside from this, measur-
ing the degree of state failure is complicated by the fact that in most post-
colonial countries the adopted model of a nation state, which originated and 
became stabilized in Europe, did not function for a long time. The critique 
was based on the premise that there could not be a decline in something that 
is European in origin and did not actually work in non-European settings (see 
Gil 2013). The fact that post-colonial states are currently analysed according 
to how close they are to the model of the ideal (successful) state built on the 
historical experience of Westphalian-type Western nation states is considered 
by critics one of the main reasons why the theoretical basis for examining the 
concept of a failed state is insufficient. In addition, the literature on failed 
states is also accused of paying insufficient attention to or underestimating 
the influence of external factors on failed states, such as economic pressures 
from international financial institutions or military threats from other coun-
tries (Orman 2016).  

 According to Eriksen (2011), two approaches to defining failed states can 
be discerned in the terminological chaos, regardless of the choice of a partic-
ular term to designate them. According to him, the first approach views the 

                                                           
2 In addition to the Failed States Index, the results of other initiatives seeking to define 
and identify dysfunctional states are also published (see e.g. Di John 2008). It should 
be pointed out, however, that this and similar indices have encountered criticism due 
to their problematic analytical value, as they are insufficiently sensitive in assessing 
many of the important differences between the states analysed. For example, Gros 
(1996) suggests that instead of creating a hierarchy of states according to their degree 
of decline or development, the states should be displayed in a continuum in which 
their position will change depending on the dynamics of failure. In his view, 
establishing indicators of decline is only the first step in the analysis of failed states, 
while it is much more important to subsequently demonstrate how these indicators 
cause a state’s decline and why these indicators, and not others, are the cause of its 
decline, taking into account factors influenced by historical development. 
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state as the main service provider; an approach that is mainly personified by 
the works of Robert Rotberg and William Zartman. In accordance with this 
approach, the failure of the state is understood as its inability to perform its 
basic functions for the benefit of its citizens. Eriksen points to the drawback 
of this approach in the overly broad range of services that the state is sup-
posed to provide its citizens with. The enumeration of services ranging from 
the protection and security of territory and population as a quintessential 
function of the state, to ensuring respect for and protection of property rights, 
political rights, the provision of social services, to the building of infrastruc-
ture or effective health and education, is so extensive that realistically most 
states, perhaps even all, could be labelled as failed states (Eriksen 2011). 

The second approach promotes the idea that failed states are those ones 
which do not have control over their entire territory due to the loss of the 
monopoly of violence. This approach, according to Eriksen (2011), is mainly 
represented by the works of Robert Jackson and Stephen Krasner. Both au-
thors draw essentially on the concepts of positive and negative sovereignty 
of states. The common feature of failed states is their sustained international 
recognition, i.e. negative sovereignty, despite the absence of positive sover-
eignty, i.e. effective control of state authorities over state territory. Failed 
states more often than not suffer from the impact of fighting by various armed 
groups in different parts of their territory and/or are unable to enact laws and 
ensure their political and socio-economic development, yet the international 
community allows them to engage in international relations as equal actors. 
Moreover, this also leads to cases where states simulate sovereignty in order 
to secure access to international recognition or to financial or military aid. 
 
 
Conclusion 

 
In summary, it transpired from the preceding discussion that the issue of dys-
functional states is very complex. Their existence should be seen first and 
foremost as a threat to regional, but also global security stability. The identi-
fication of dysfunctional states is closely linked to the international commu-
nity’s efforts to address this problem. So far, attempts at coming up with ef-
fective procedures and mechanisms for actions, resulting in the recovery of 
the crisis situation in such countries, have been largely unsuccessful. Seeking 
a solution to the problem of dysfunctional states, especially those that have 
reached the stage of a genuine dysfunction, may have several political-geo-
graphical connotations, which are related to the transformation of the spatial-
political structure in regions threatened by the decline of states. In this vein, 
Sørensen (2008) envisages a solution in the form of the removal of incapable 
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state entities and the creation of new units (statebuilding) that will be able to 
provide their population with appropriate public services. This process, how-
ever, runs up against the conservatism of the international community, which 
seeks to maintain the status quo, with regard to the immutability of state bor-
ders, in particular. Therefore, in Sørensen’s view, the emergence of new 
states as members of the international community is acceptable only if such 
a state builds on pre-existing statehood, with its independence recognised by 
the countries affected by this development.  

The second option represents an alternative to the international commu-
nity’s policy in the sense of maintaining the status quo. In this case, develop-
ing a pressure on the elites of the dysfunctional states to create new, viable 
states through secession, is meant. Georg Sørensen (2008) relies on the views 
of other authors for this alternative argument, according to which the interna-
tional community should not recognise the sovereignty of highly ineffective 
states in the long term and thus cease to consider them as its part. Both solu-
tions, indeed, can be considered radical and feasible only in special cases3. 
Nevertheless, developments in dysfunctional states may lead to changes on 
the political map in the course of their evolution. 

As Hamre and Sullivan (2002) argue, the international community has 
several alternatives in dealing with this problem. Among them they mention 
the change of their status in the sense of establishing some form of suprana-
tional international authority, i.e. some kind of international protectorate. 
This model is, however, subject to criticism as a return to colonialism. With 
regard to future outlooks, the issue of dysfunctional states, vast and intricate 
in its essence, will surely continue to challenge geopoliticians and semanti-
cians alike, bringing hopefully further interdisciplinary interpretations and 
solutions resulting from their encounters and reinforcing interactions. 
 
 
Funding acknowledgement: This article has been written as part of the VEGA 
1/0544/21 research grant project entitled “Dysfunctional States – a Current 
Phenomenon of the World’s Political and Spatial Structure“, Project leader: 
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3 For example, consider the collapse of the Soviet Union, or the recognition of the 
independence of states formed by secession, such as Eritrea and South Sudan after the 
end of the Cold War. 



Robert Ištok – Klaudia Bednárová-Gibová 

 

140 

 

References 
 
BROOKS, R. E. (2005): Failed States or the State as Failure? The University 

of Chicago Law Review, 72 (4): 1159-1196. 
BUZAN, B. (1991): People States and Fear: An Agenda for International 

Security Studies in the Post-Cold War Era. Boulder: Lynne Riener.  
COOPER, R. (2005): Pękanie granic: porzadek i chaos w XXI wieku. Poz-

nań: Media Rodzina. 
DI JOHN, J. (2008): Conceptualising the causes and consequences of failed 

states: A critical review of the literature. Working Paper No. 25. Crisis 
States Research Centre, January 2008. London: Development Studies In-
stitute. 

DUDEK, D.; HUSAK, Z. S.; KOWALSKI, G.; LIS, W. (2013): Konsty-
tucyjny system organów państwa. Warszawa: C. H. Beck  

ERIKSEN, S. S. (2011): ‘State failure’ in theory and practice: The idea of the 
state and the contradictions of the state formation. Review of International 
Studies, 37 (1): 229-247. 
FUKUYAMA, F. (2004): State-Building: Governance and World Order in 

the 21st Century. Ithaca: Cornell University Press. 
GIL, G. (2013): Dysfunkcionalność państwa jako kategoria analityczna: 

próby kwantyfikacji i elementy krityki. In: HALIŻAK, R.; PIETRAŚ, M. 
(eds.): Poziomy analizy stosunków międzynarodowych. Warszawa: Ram-
bler. 

GLASSNER, M. I.; DE BLIJ, H. J. (1988): Systematic Political Geography. 
New York: John Wiley & Sons. 

GROS, J-G. (1996). Towards a taxonomy of failed states in the New World 
Order: Decaying Somalia, Liberia, Rwanda and Haiti. Third World Quar-
terly, 17(3): 455-471. 

HAMRE, J.; SULLIVAN, G. (2002): Toward postconflict reconstruction. 
The Washington Quarterly, 25 (4): 83-96. 

IŠTOK, R.; VLKOLINSKÁ, M. (2019): Politickogeografické aspekty dys-
funkčných štátov. In: IŠTOK, R.; MADZIKOVÁ, A. (eds.): Politicko-
priestorová štruktúra štátu v podmienkach globalizácie. Prešov: Vydava-
teľstvo Prešovskej univerzity, pp.7-19. 

JACKSON, R. H. (1993): Quasi-States: Sovereignty, International Relations 
and the Third World. Cambridge: Cambridge University Press. 

JACKSON, R. H.; ROSBERG, C. G. (1982): Why Africa’s Weak States Per-
sist: The Empirical and the Juridical in Statehood. World Politics, 35(1): 
1-24. 



Robert Ištok – Klaudia Bednárová-Gibová 

141 

 

JIHLAVEC, J. (2007): Taxonomie slabé státnosti. In: WAISOVÁ, Š. et al.: 
Slabé státy. Selhání, rozpad a obnova státnosti. Plzeň: Vydavatelství 
a nakladatelství Aleš Čeněk, pp. 19-35. 

KÁLMÁNOVÁ, K. (2010): Dysfunkcia a disfunkcia. Kultúra slova, 44(2): 
78-79. 

KLIN, T. (2014): Państwa upadłe. In: FLORCZAK, A.; LISOWSKA, A. 
(eds.): Organizacje międzynarodowe w działaniu. Warszawa: Agencja 
Reklamowa OTO, pp. 105-122. 

KŁOSOWICZ, R. (ed. 2013): Państwa dysfunkcyjne i ich destabilizujący 
wpływ na stosunki międzynarodowe. Kraków: Universytet Jagielloński. 

KŁOSOWICZ, R., MANIA, A. (eds. 2012): Problem upadku państw 
w stosunkach międzynarodowych. Kraków: Universytet Jagielloński. 

KŁOSOWICZ, R.; MORMUL, J. (2013): Pojęcie dysfunkcyjnośći państw – 
geneza i definicje. In: KŁOSOWICZ, R. (ed.): Państwa dysfunkcyjne 
i ich destabilizujący wpływ na stosunki międzynarodowe. Kraków: 
Universytet Jagielloński, pp. 11-36. 

LASOŃ, M. (2016): Państwa upadłe. In: CZOMIER, (ed).: Zagrożenia 
i instytucje bezpieczeństwa międzynarodowego. Kraków: Oficyna 
Wydawnicza AFM, pp. 47-64. 

OECD (2011): Statebuilding in fragile contexts: Key terms and concepts. In: 
Supporting Statebuilding in Situations of Conflicts and Fragility. Paris: 
Policy OECD Publishing, pp. 19-22. 

ORMAN, T. F. (2016): An Analysis of the Notion of a “Failed State”. Inter-
national Journal of Social Science Studies, 4(1): 77-85. 

PIOTRKOWSKI, M. (2005): Uwarunkowania oraz konsekwencje rozkładu 
i rozpadu struktur państwowych. In: SOLARZ, M. W. (ed.): Północ 
wobec Południa. Południe wobec Północi. Warszawa: Aspra-jr., pp. 259-
268. 

PORUBSKÁ, K.; GURŇÁK, D. (2018): Aká je reálna politická mapa Af-
riky? Geografia, 26(2): 51-60. 

POTOCKI, R. (2011): Państwo dysfunkcyjne w perspektywie geopolitycznej. 
<http://www.geopolityka.org/analizy/robert-potocki-panstwo-dysfunk-
cyjne-w-perspektywie-geopolitycznej> [15. 6. 2021]. 

REMEŠOVÁ, O. (2014): O státech nestátech: klasifikace slabé státnosti. 
<http://www.globalpolitics.cz/clanky/o-statech-nestatech-klasifikace-
slabe-statnosti> [20. 10. 2018]. 

RIEGL, M. (2010): Terminologie kvazistátů. Acta Politologica, 2(2): 57-71. 
RIEGL, M. (2013): Proměny politické mapy po roce 1945. Praha: Grada Pub-

lishing. 
ROMAN, Ł. (2014): Państwa upadłe jako zagrożenie bezpieczeństwa na po 

czątku XXI wieku. Obronność. Zeszyty Naukowe, 3(11): 113-124. 



Robert Ištok – Klaudia Bednárová-Gibová 

 

142 

 

ROTBERG, R. I. (2010): The failure and collapse of nation-states: Break-
down, prevention and repair. In: ROTBERG, R. I. (ed.): When States Fail. 
Princeton: Princeton University Press, pp. 1-49. 

ROTBERG, R. I. (2003): State Failure and State Weakness in a Time of Ter-
ror. Brookings Institution Press. 

SØRENSEN, G. (2008): Stát a mezinárodní vztahy. Praha: Portál. 
SZPAK, A. (2013): Fenomen państw upadłych w świetle prawa międzynaro-

dowego. Kwartalnik Prawa Publicznego, 13(4): 7-32. 
ŠMÍD, T.; VAĎURA, V. (2009): Teoretické vymezení a konceptualizace fe-

noménu slabých a selhávajících států. Mezinárodní vztahy, 44(2): 44-64. 
TOTLEBEN, B. (2018): Ekonomiczne i polityczne uwarunkowania 

upadłośći państwa. Warszawa: Wydawnictwo Naukowe Scholar. 
WAISOVÁ, Š. et al. (2007): Slabé státy. Selhání, rozpad a obnova státnosti. 

Plzeň: Vydavatelství a nakladatelství Aleš Čeněk, Plzeň. 
ZARTMAN, W. I. (1995): Collapsed States: The Disintegration and Resto-

ration of Legitimate Authority. London: Boulder. 
 
 
Contact: 
 
prof. RNDr. Robert Ištok, PhD. 
 
Katedra geografie a aplikovanej 
geoinformatiky  
Fakulta humanitných a prírodných 
vied 
Prešovská univerzita v Prešove  

Department of Geography and Applied 
Geoinformatics 
Faculty of Humanities and Natural 
Sciences  
University of Presov 

E-mail Address: robert.istok@unipo.sk 
 
ORCID: https://orcid.org/0000-0002-8095-7739 
 
 
doc. PhDr. Klaudia Bednárová-Gibová, PhD. 
 
Inštitút anglistiky a amerikanistiky  
Filozofická fakulta 
Prešovská univerzita v Prešove 

Institute of British and American Studies  
Faculty of Arts  
University of Presov 

E-mail Address: klaudia.gibova@unipo.sk 
 
ORCID: https://orcid.org/0000-0002-6555-4464 
 


