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Abstract 
For an exporter, when exporting goods or services, it is im-
portant to know the situation in the countries to which the 
company wishes to export. Territorial risks can have a sig-
nificant impact on operations, both in the form of profits 
and huge losses. To assess such a risk, the exporter may rely 
on credit insurance companies that regularly evaluate the 
risks of the given country. All insurance companies attempt 
to collect quantitative and qualitative data as accurately 
as possible with the aim of conducting an in-depth analy-
sis of potential risk. However, insurance companies have 
their own methodologies for evaluating international risks, 
which may differ according to the organisation. The article 
applies cluster analysis to the assessment of territorial risk 
based on the example of OECD countries with the aim of 
classifying countries according to territorial risk based on 
selected indices. From a practical point of view, the bene-
fit of the article is the use of the cluster analysis method for 
the purpose of classifying countries according to territorial 
risk; it offers exporters another source of information about 
the country which they are interested in exporting to. From 
a theoretical point of view, it is beneficial to identify key in-
dices that together represent territorial risk and thus fulfil 
the general definition of territorial risk. 

Key words
cluster analysis, export, hierarchical methods, OECD, risk 
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Introduction
Within international trade, it is neces-
sary to address individual risks. It is not 

surprising that when exporting goods 
to other countries, the exporter may face 
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more risks than when conducting domes-
tic trade. The basis of the transaction is 
a contract and the so-called international 
element; therefore, the term ‘contract’ must 
not be confused with the term ‘transaction’. 
Rozehnalova & Drlickova (2015) claim that 
it is necessary to examine a business trans-
action, more preciselyinternational busi-
ness transaction as a whole – a possible set 
of contracts by which they are formed. The 
risks are of a different nature and relate 
to the territory to which the transaction is 
directed, or which affects it; to the transac-
tion itself; or to the entities that carry out 
the transaction. When exporting goods, it 
is necessary to find out in advance all the 
information regarding the country of ex-
port. It is important to focus on risks such 
as a volatile political situation, a state of war, 
terrorism, strikes, riots, etc. Collectively, 
these risks are referred to as territorial risks, 
which are associated with the political, eco-
nomic, financial and legal environment in 
the country of export. They arise from the 
uncertainty inherent in the political or eco-
nomic developments, the occurrence of nat-
ural disasters or the introduction of admin-
istrative measures. 

Every entrepreneur encounter risks 
during his activity, and it is no different in 
the case of an exporter. We can even argue 
that when exporting goods or services to for-
eign markets, the probability of occurrence 
of risk increases. In general, we can define 
risk as an achieved result that is different 
from the expected result due to random 
effects. The risks are classified differently 
and there is no settled terminology. We can 
divide risks from different points of view, 
areas of occurrence, in terms of their mea-
surability, what effect they have on the result 
or what causes them, etc. This is also true in 
international trade (Reuvid, 2014; Covello, 
Menkes & Mumpower, 1986; Ambrus, 
Rayfuse & Werner, 2017). No matter how 
the individual authors divide the risks, they 
can occur simultaneously, i.e. overlap with 

each other, but also complement each other. 
When it comes to international trade, the 
risks are most often divided into commer-
cial and territorial ones; and lately currency 
risk has also been mentioned separately. 

The most effective preventive measure 
is quality risk management, which includes 
obtaining information about individual 
countries that are the subject of commercial 
interest of the company (Ritchie & Marshall, 
1993). Information can be obtained from 
various sources, such as international in-
stitutions and agencies, representative of-
fices, specialist agencies, and of course the 
Internet. The starting point for the analysis 
of international risks can be an institution-
al rating, which is a standard international 
tool for assessing the creditworthiness of 
countries to assess their credibility. The rat-
ing indicates the degree of riskiness for for-
eign companies of doing business in the rat-
ed destination and the quantification of the 
probability that the rated country will meet 
its obligations. Such ratings are published 
by several renowned institutions, of which 
the main ones include Moody’s, Standard 
& Poor’s and Fitch Ratings. Various plat-
forms can also be used (e.g. The PRS Group’s 
International Country Risk Guide or 
CountryRisk.io) which assess international 
risks from various perspectives; or one may 
also make use of bespoke evaluation meth-
odologies, which may already include sec-
tor-specific parameters.

It is precisely due to the diversity of ap-
proaches that the classification of risks dif-
fers considerably. The authors either group 
risks into more specific categories or into 
broader groups for further application.Just 
as the approach to risk categorisation differs, 
the approaches to or methods of risk assess-
ment differ, as do the outputs of individual 
platforms and agencies. Due to the inconsis-
tency of methods and procedures for deter-
mining the degree of risk, the authors deter-
mine their own calculation for the objective 
assessment of risk. The risks of political 
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and economic indicators were selected for 
classification. The selected countries are 
Organisation for Economic Co-operation 
and Development (OECD) countries, due 
to their greater diversity compared to coun-
tries that are only members of the European 
Union (EU). The entire territory of the state, 
and not only a certain part thereof, is always 
taken to assess the risks of these countries. 
Ward’s method and the squared Euclidean 
distance metric were used for classification.

The aim of the article is to use the clus-
ter analysis method to classify countries 
according to territorial risk. The intention 
is to identify important factors that have 
a significant impact on exporters and its 
exports and to divide and select countries 
in terms of these factors. The task is to cre-
ate clusters of OECD countries using cluster 
analysis based on the degree of similarity of 
individual indices that define territorial risk. 
Groups of selected countries will be created 
so that each group will consist of the coun-
tries that are most similar in terms of the 
given indices. The aim of the analysis is the 
position of countries according to territori-
al risk, which is identified based on selected 
indices.

1. Literature review
Mostly of a probabilistic nature, the 
risks we tend to be aware of offer us the op-
portunity to measure or estimate them, en-
abling us to comprehend and justify their 
consequences. It can be acceptable, unde-
sirable, beneficial, or overwhelming to us. 
That is why we try to know, measure, eval-
uate and, above all, manage risks, or to work 
with them comprehensively within risk 
management.

In professional literature and sources, 
risks are divided from different perspectives, 
but they are typically interconnected and 
can occur simultaneously or complement 
each other. It is important to conduct a com-
prehensive investigation of risks, as reducing 

one risk may increase the possibility of an-
other. While risks should be examined sep-
arately and independently, it is ultimately 
necessary to take a global view and analyse 
interconnected risks as a whole. Both short-
term and long-term risk horizons should 
be considered. Additionally, there is an el-
ement of uncertainty that cannot be quan-
tified when assessing risks. The element of 
uncertainty is closely related to political risk 
(Riegrova, 2006).

The methods of risk classification are 
differentiated, and the authors group risks 
into significantly special categories of risk or 
group them into broader groups for further 
application. Entrepreneurs in commercial 
practice often classify risks into several cat-
egories, including commercial, production 
and market risks, the risk of non-fulfilment 
of obligations by contracting parties, risks 
resulting from errors in negotiating busi-
ness operations, transport risks, risks as-
sociated with non-payment for goods and 
services, and the risk of liability for product 
defects. In the field of international trade, 
market risks, commercial risks, transport 
risks, territorial risks, and currency risks are 
the main types of risks (Grath, 2008). Polak, 
Beranova and Tabas (2011) deals with the 
classification of risks in international trade 
and the subsequent possibility of evaluation. 
Böhm (2009) stated a further division for the 
area of foreign trade practice, namely into 
traditional and modern risks. Traditional 
risks include business, production, trans-
port, liability, and legal risks. In addition, 
this group also includes the risks of incor-
rectly negotiating a business transaction, 
the risk of choosing a business partner, risks 
associated with patents and trademark pro-
tection, tariff, and non-tariff barriers, etc. 
Modern risks are considered such risks as 
payment, credit (exchange rate) and invest-
ment risks. 

For the area of insurance, Böhm (2009) 
presents a division of risks into two basic cat-
egories, namely commercial and territorial. 
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In general, it can be said that commercial 
risks can be insured on the insurance mar-
ket without major problems. The problem 
arises with the territorial ones, because for 
many reasons it is risky for commercial in-
surance companies to insure such risks. 
Territorial risks are therefore impossible 
or very difficult to insure with commercial 
insurance companies. In terms of credit in-
surance, Petrusheva (2016) also divides risks 
into commercial and non-commercial ones, 
which includes the risk of natural catastro-
phes and political risks. On the insurance 
market, we can meet the offer of commercial 
credit insurance companies, but also export 
credit agencies that carry out insurance ac-
tivities provided by the state. These agen-
cies can then offer special products to cover 
territorial and long-term commercial risks, 
while the state takes over guarantees for 
all their activities. This solves the problem 
of uninsurable territorial risks (Funatsu, 
1986; Vavrova, 2014; Moser, Nestmann and 
Wedow, 2008). The relationship between 
risks (political, financial, and economic) 
and the demand for insurance was discussed 
in study by Lee, Chiu and Chang (2013). Bar-
Niv and Bickelhaupt (1986) also evaluated 
the relationship between international risks 
and insurance, resulting in the classification 
thereof according to purpose, methodology, 
and perspective, with a division into 15 ar-
eas in total. 

As already mentioned, territorial risks are 
a consequence of the emergence of uncer-
tainty about future political and macroeco-
nomic developments. The emergence and 
development of these quantities is difficult 
to determine in advance, and therefore the 
risk itself is difficult to determine and quan-
tify. However, the assessment of territorial 
risk is of great importance for the export-
er and his business activities and business 
transactions because these risks can greatly 
negatively affect his results. Territorial risk 
can have a significant impact, particularly 
on long-term international contracts and 

foreign direct investment. Territorial risk 
can be divided into narrower groups of indi-
vidual risks, but they complement each other 
and are dependent on each other. Therefore, 
under territorial risk, the following types of 
risk may be included:

	• Political risk, which are risks that can-
not be easily predicted and therefore 
have the nature of force majeure. We 
list here civil unrest, strikes, revo-
lutions, wars. In addition, there may 
be situations where local government 
directly intervenes to prevent trade 
(such as expropriation, seizure of 
cargo or inability to handle goods). 
Benacek, Lenihan, Michalikova, 
Andreosso-O’Callaghan and Kan 
(2014) deals with political risks in 
more detail.

	• Commercial policy risk, which are 
interventions by the state in the in-
troduction of some administrative 
measures to limit exports or due 
to protectionism. These are restric-
tions in the form of embargoes, the 
introduction of customs duties and 
taxes, the establishment of hygien-
ic or technical regulations and other 
restrictions. 

	• Exchange rate risk, which is related 
to monetary diversity and the vari-
ability of exchange rate developments 
on global markets. Territorial risk 
considers exchange rate risk associat-
ed with the impossibility of convert-
ing funds into another currency and 
restrictions on transfers.

Political risk assessment has the most sig-
nificant impact. Political events are a very 
important factor simply because they are 
very difficult to predict in the long term. 
The risk of government intervention in-
cludes the risk of expropriation, breach of 
contract by the government, risks associated 
with the functioning of the judicial system 
and possible changes in the approach to for-
eign investors. There can be several reasons 
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for the emergence of political risks, and it is 
obvious that the emergence of political risk 
is more likely in countries with less political 
stability. The emergence of these risks can 
result in the limitation or interruption of 
business relations, but also in losses, wheth-
er financial or property. Benacek et al. (2014) 
assessed the influence of political risk as be-
ing significant, whereby the list of indicators 
in their research related to foreign direct in-
vestment is supplemented by as many as 11 
political identifiers (business freedom, trade 
freedom, monetary freedom, freedom of 
government, fiscal freedom, property rights, 
investment freedom, financial freedom, 
freedom from corruption, education index, 
and government effectiveness).

The economic conditions in the country 
are reflected in commercial policy risk and 
can be a decisive factor in the success of 
a contract in crisis situations. The disrup-
tion also brings administrative measures 
that may be imposed on the foreign trade of 
the state. This risk is especially threatening 
in states that are characterised by internal 
instability or external conflicts, examples 
of which are the loss of import licenses, an-
ti-dumping duties, and quotas on imports 
of certain goods, although these measures 
are in direct conflict with free market 
principles. Equally important are regula-
tions introduced to restrict business on the 
domestic market. These regulations also 
serve to protect the domestic market and 
favour domestic producers. If they are vio-
lated, the export transaction does not have 
to be executed or sanctioned (Rozehnalova 
& Drlickova, 2015). The risk of imposing 
a trade embargo lies in the fact that if an 
embargo is imposed between the production 
and transport of goods to the customer, in 
most cases one will incur a loss. But it is also 
worth mentioning a boycott of goods, for 
example in the case of products produced 
non-ecologically or unethically.

In terms of territorial risk, we consid-
er the exchange rate risk associated with 

the impossibility of converting funds into 
another currency and the restriction of 
transfers.

Nevertheless, territorial risk does not 
have to be understood as a purely negative 
phenomenon in international trade; on the 
contrary, it can also represent a great oppor-
tunity. This is also proven by various studies 
on the relationship between risk, credit in-
surance and the impact on export growth 
(Rienstra-Munnicha & Turvey, 2005; Janda 
et al., 2010; Janda et al., 2013; Harvanek & 
Zabojnik, 2015). The most important thing 
is to obtain as much information as possible 
about the impending risk and then process 
it further to be used in management. The 
authors offer the possibility of self-classi-
fication and evaluation of territorial risk 
based on selected indices. The purpose was 
to identify important indices that together 
represent territorial risk and thus meet the 
general definition of territorial risk. The 
most effective preventive measure is quali-
ty risk management (Hudakova et al., 2017; 
Hudakova et al., 2018), which includes ob-
taining information about individual coun-
tries that are of commercial interest to the 
company. Information can be obtained from 
various sources, such as international insti-
tutions and agencies, information from rep-
resentative offices, specialist agencies, and 
of course on the Internet. However, Asiri & 
Hubail (2014) and McAleer & Hoti (2004) 
pointed out that all information obtained, 
and evaluations of individual agencies must 
always be compared and evaluated.

The institutional rating, which is a stan-
dard international tool for assessing the 
creditworthiness of countries to assess their 
credibility, can be the basis for the analysis 
of international risks. The rating indicates 
the degree of riskiness of doing business 
for foreign companies in the rated desti-
nation and the quantification of the prob-
ability that the rated country will meet its 
obligations. Such ratings are published by 
several renowned institutions, of which the 
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main ones include Moody’s, Standard & 
Poor’s, and Fitch Ratings. However, when 
setting a rating, two broad areas are consid-
ered, namely political and economic risk.

It may therefore be more advantageous 
for the exporting firm to orient itself direct-
ly according to the rating of credit institu-
tions, as they are highly sensitive to planned 
state interventions, such as restrictions on 
the allocation of foreign exchange funds, 
payments, and lending. Investment banks 
and credit insurers also use ratings to cal-
culate the risk of their portfolios (Baker and 
Martin, 2011). In the case of self-assessment, 
they compare their results with those of 
credit rating agencies. Each insurance com-
pany therefore has its own methodology for 
evaluating risk, where its goal is to always 
offer the most suitable insurance option. 

Pahud de Mortanges & Allers (1996) 
stated that if specific companies already 
recognise the influence of political risk and 
approach analyses, they use some of the 
following methods: qualitative unstruc-
tured methods (judgment and intuition 
of managers, expert opinions), qualitative 
structured methods (the Delphi technique, 
standardised checklists, scenarios), quan-
titative methods (company-specific meth-
ods – ASPRO-SPAIR system, political risk 
consultants – secondary sources). They con-
cluded that companies should develop their 
own models for assessing political risks. The 
reason for this is that on the one hand they 
will approach the evaluation individually, 
but above all they will include indicators 
essential to their segment in the evaluation, 
e.g. the mining or construction sectors will 
be more sensitive to environmental chang-
es than other sectors. With that, it will be 
possible to proceed to the self-assessment of 
risks as presented in this article.

The authors of the article present and uti-
lise the cluster analysis method to classify 
countries according to territorial risk. At the 
same time, they show that it is not necessary 
to work with a disproportionate number of 

criteria, but the intention is to identify im-
portant factors that have a significant im-
pact on exports and the exporter and divide 
selected countries in terms of these factors. 
It would subsequently be possible to add 
other important indicators, e.g. for a given 
industry, as already mentioned. The aim of 
the analysis is the categorisation of countries 
according to territorial risk, which is identi-
fied based on selected indices, and to com-
pare the resulting division of countries into 
clusters with the OECD classification.

2. Methodology 
Ward’s method of cluster analysis was used 
for the classification of countries according 
to country risk. Cluster analysis is a multidi-
mensional statistical method used to classify 
objects. The core of cluster analysis is the 
classification of objects into groups, or so-
called clusters. The goal of clustering is for 
subjects in the same cluster to be as similar 
as possible and for objects from different 
clusters to be minimally similar or not at all 
similar. Interested readers are referred to, 
for example, Abonyi & Balazs (2007), Jajuga, 
Sokolowski & Bock (2002), Kim (2019), 
Kubler (2010), and Everit (2011) for a thor-
ough explanation of the principles of cluster 
analysis. Cluster analysis has been devel-
oped in various specialised disciplines, such 
as biology, medicine, geography, computer 
science and psychology. It is gradually gain-
ing a foothold in economic disciplines; the 
results can be used, for example, in market 
segmentation, business management, and 
marketing, to divide customers into market 
segments, to determine target markets or 
new product development (Halaskova and 
Schwarzova, 2018; Drastichova, 2018).

The input data are OECD countries and 
indices, based on which territorial risk 
can be defined. All OECD countries are 
analysed – Australia, Belgium, the Czech 
Republic, Denmark, Estonia, Finland, 
France, Chile, Ireland, Iceland, Italy, Israel, 
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Japan, South Korea, Canada, Colombia, 
Lithuania, Latvia, Luxembourg, Hungary, 
Mexico, Germany, the Netherlands, Norway, 
New Zealand, Poland, Portugal, Austria, 
Greece, Slovakia, Slovenia, the United 
Kingdom, Spain, Sweden, Switzerland, 
Turkey, and the USA.

In the review, territorial risk was divid-
ed into political risk, commercial political 
risk, and exchange rate risk. Territorial risks 
arise from political and economic events 
and measures, as opposed to commercial 
risks, which arise from the economic or fi-
nancial situation of the debtor. This also led 
to the selection of indices which demon-
strate the territorial risk. These indices were 
selected based on a previous analysis of the 
assessment methods used by selected credit 
insurance companies (Petrova, Krügerova 

and Kozieł, 2020) as well as on data acces-
sibility. The latter was an important aspect 
if the analysis was to become an inspiration 
for exporters’ own risk assessments. The 
model for territorial risk assessment created 
by the authors consists of indices which are 
explained in the following table (Table 1).

To classify territorial risk, the risks of 
political and economic indicators available 
from the World Bank, OECD, and data from 
the World Risk Index are presented. A be-
spoke formula for determining territorial 
risk was created, composed of individual in-
dicators. The number of objects (N) is equal 
to the number of countries in the OECD; 
therefore, N = 37. The number of vari-
ables (p) was set to p = 7 based on selected 
indicators.

Table 1. Input data

Indicator Abbreviation Source Unit Interval Year

1
Political Stability and Absence 

of Violence/Terrorism Index
PSi World Bank score -2.5 – 2.5 2019

2 Gross government debt GGd OECD % GDP 0 – 100 2018/2019

3 Government Effectiveness Index GEi World Bank score -2.5 – 2.5 2019

4 Control of Corruption Index CCi World Bank score -2.5 – 2.5 2019

5 Rule of Law Index RLi World Bank score -2.5 – 2.5 2019

6 Trust in government Tig OECD % 0 – 100 2018

7 Natural disasters Nd WorldRiskIndex % 0 – 100 2020

Source: Bündnis Entwicklung Hilft (2020), OECD (2020a; 2020b), the World Bank (2020), 
own elaboration

Index identification:
	• The Political Stability and Absence of 

Violence/Terrorism Index estimates 
the likelihood of political instability, 
politically motivated violence and ter-
rorism in a country. The indicator can 
take on values ranging from -2.5 to 2.5. 

	• Gross government debt expresses the 
ratio of government debt to GDP. It 
measures general government gross 
debt as a percentage of GDP.

	• The Government Effectiveness Index 
includes such indicators as the qual-
ity of public services, the degree of 
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independence from political pres-
sures, the formulation and imple-
mentation of policy, the government’s 
commitment to policy, etc. The indi-
cator can again take on values in the 
range of -2.5 to 2.5. 

	• The Control of Corruption Index rep-
resents the level of perception of cor-
ruption in the public sector. Index 
range -2.5 to 2.5. 

	• The Rule of Law Index reflects such 
indicators as the quality of contract 
enforcement, property rights, the 
functioning of the police and judi-
ciary, the level of crime and violence. 
Everything then represents the level 
of trust of the people of the given state 
in the rules of society and the level 
of their compliance. The index takes 
values from -2.5 to 2.5. 

	• Trust in government indicates the 
proportion of people who state that 
they have confidence in the national 
government. The data show the pro-
portion of respondents who answered 

“yes” to the question “Do you trust the 

national government in this country?” 
The sample of respondents represents 
the national population aged 15 and 
over. The indicator is expressed as 
a percentage of all respondents.

	• Natural disasters express the lev-
el of natural risk, the risk of natural 
disasters in a given country. The in-
dex is influenced by the frequency 
and intensity of natural disasters in 
a given country, but also by the coun-
try’s ability to prevent and cope with 
a given disaster. Vulnerability is in-
fluenced, for example, by socio-eco-
nomic aspects and readiness to solve 
a crisis. This index not only evaluates 
the risks themselves and their im-
pacts, but also coping with a natural 
disaster and adapting to the future. 

After identifying political and economic 
indicators, the authors verified multicol-
linearity, or the presence of interdepen-
dence of variables. The so-called Variance 
Inflation Factor (VIF) was used to verify 
multicollinearity:

𝑉𝑉𝑉𝑉𝑉𝑉� � 1
1� ��     (1)

where Dj is obtained when the j-th inde-
pendent variable is regressed against the re-
maining independent variables.

Authors (James et al., 2013; Tamura et al., 
2019; Esley et al., 1980) have stated that there 
is a strong multicollinearity if VIF>10; these 
values can then seriously affect and skew the 
results.

In Table 2, we see that for the dependent 
variable GEi the value of VIF is <10 for most 

indices, but for two (CCi and RLi), VIF>10, 
which indicates the presence of strong mul-
ticollinearity; therefore, these indices had 
to be excluded from the subsequent anal-
ysis. This multicollinearity verification 
procedure had to be repeated for each vari-
able, which was always determined to be 
dependent.
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Table 2. Verification of multicollinearity

Coefficientsa

Model

Unstandardised 
Coefficients

Standardised 
Coefficients

t Sig.

Collinearity Statistics

B Std. Error Beta Tolerance VIF

1 (Constant) 0.121 0.106 1.140 0.263

CCi -0.024 0.096 -0.035 -0.252 0.802 0.063 15.845

RLi 0.849 0.113 1.057 7.489 0.000 0.061 16.355

Tig 0.003 0.002 0.079 1.487 0.148 0.431 2.319

Nd 0.005 0.010 0.020 0.491 0.627 0.757 1.321

PSi -0.096 0.047 -0.113 -2.054 0.049 0.405 2.470

GGd 0.000 0.000 0.014 0.355 0.725 0.769 1.300

a. Dependent Variable: GEi

Source: SPSS, own elaboration

Because the selected variables differ in 
terms of the type of units, the data must be 
standardised to avoid skewing the results. 

Standard deviation or z-score was used for 
standardisation:

𝑦𝑦�� � � � 𝑥𝑥�� �  𝑥𝑥��
𝑠𝑠��

𝑥𝑥��       𝑥𝑥��      𝑠𝑠�� 

    (2)

where the column diameter 

𝑦𝑦�� � � � 𝑥𝑥�� �  𝑥𝑥��
𝑠𝑠��

𝑥𝑥��       𝑥𝑥��      𝑠𝑠��  is subtracted 
from the original value of 

𝑦𝑦�� � � � 𝑥𝑥�� �  𝑥𝑥��
𝑠𝑠��

𝑥𝑥��       𝑥𝑥��      𝑠𝑠��  and divided by 
the column standard deviation 

𝑦𝑦�� � � � 𝑥𝑥�� �  𝑥𝑥��
𝑠𝑠��

𝑥𝑥��       𝑥𝑥��      𝑠𝑠�� . 
Using clustering by means of Ward’s 

method and the squared Euclidean distance 
metric, groups of similar OECD countries 
are defined in terms of territorial risk.

The division of countries into clusters 
will be performed using Ward’s method, 
where the distance between the g-th cluster 
and the unification of clusters h and h´ can 
be marked using a formula:

𝐷𝐷�⟨�,�´⟩ �
�𝑛𝑛� � 𝑛𝑛��𝐷𝐷�� � �𝑛𝑛�´ � 𝑛𝑛��𝐷𝐷��´ � 𝑛𝑛�𝐷𝐷��´

𝑛𝑛� � 𝑛𝑛�´ � 𝑛𝑛�     (3)

This method is very effective, but relative-
ly small clusters are formed. The distanc-
es of objects are expressed by the squared 

Euclidean distance. The squared Euclidean 
distance metric was used for the calculation, 
which is typical of Ward’s method:

𝐷𝐷���𝑥𝑥� , 𝑥𝑥�� ���𝑥𝑥�� � 𝑥𝑥����
�

���
    (4)

After the multicollinearity test, two 
variables had to be discarded and five 
variables were retained: PSi – Political 
Stability and Absence of Violence/Terrorism 

Index, GGd – Gross Government Debt 
Index, GEi – Government Effectiveness 
Index, Tig – Trust in Government Index, 
Nd – Natural Disasters Index.
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3. Research results
In this part of the paper, the results of cluster 
analysis are presented. By interpreting the 
graph (Figure 1), the final number of clus-
ters was set at four. The results are shown in 

the dendrogram (Figure 2), which is a typi-
cal output of hierarchical methods in cluster 
analysis. Cluster 1 consists of 15 countries, 
while cluster 2 also consists of 15 countries, 
cluster 3 three countries and cluster 4 four 
countries.

Figure 1. Graph for determining the final number of clusters

 
Source: SPSS, own elaboration
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Figure 2. Dendrogram after using Ward’s method

Source: SPSS, own elaboration
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Individual clusters always represent sep-
arate objects. The clusters created differ in 
terms of their nature and the number of 
countries included. From the resulting den-
drogram, after selecting four final clusters, 
the division of countries into given clusters 
is as follows:

	• Cluster 1 – Denmark, Sweden, Finland, 
Canada, Germany, Austria, Australia, 
Portugal, Iceland, Ireland, New 
Zealand, the Netherlands, Luxem
bourg, Norway, Switzerland;

	• Cluster 2 – Poland, Slovakia, Hungary, 
the Czech Republic, Lithuania, 
Estonia, South Korea, Latvia, Slovenia, 
France, USA, the United Kingdom, 
Belgium, Spain, Israel;

	• Cluster 3 – Greece, Italy, Japan;
	• Cluster 4 – Mexico, Colombia, Turkey, 

Chile.
Clusters can be interpreted using de-

scriptive statistics (Table 3). 

Table 3. Descriptive statistics

Descriptive Statistics

Ward 
Method
Statistic

N Range
Mini-
mum

Maxi-
mum Mean

Std. Devi-
ation Variance Skewness Kurtosis

Statis-
tic

Statis-
tic

Statis-
tic

Statis-
tic Statistic Statistic Statistic

Std. 
Error

Statis-
tic

Std. 
Error

1 PSi 15 1.07 0.58 1.66 1.1105 0.26934 0.073 0.317 0.580 0.493 1.121

GGd 15 108.10 29.00 137.10 67.9073 27.49559 756.007 1.206 0.580 1.824 1.121

GEi 15 0.80 1.15 1.95 1.6698 0.23823 0.057 -0.814 0.580 0.108 1.121

Tig 15 45.80 36.50 82.30 57.6000 11.84670 140.344 0.265 0.580 0.159 1.121

Nd 15 6.20 1.69 7.89 3.3293 1.61880 2.621 1.788 0.580 3.630 1.121

Valid N 
(list-

wise)

15

2 PSi 15 1.73 -0.78 0.95 0.4913 0.40706 0.166 -2.258 0.580 6.981 1.121

GGd 15 122.95 12.75 135.70 76.8020 37.80697 1429.367 0.075 0.580 -1.212 1.121

GEi 15 0.99 0.50 1.49 1.0736 0.30794 0.095 -0.495 0.580 -0.626 1.121

Tig 15 19.40 24.30 43.70 35.3600 6.23204 38.838 -0.250 0.580 -0.917 1.121

Nd 15 3.04 2.03 5.07 3.1573 0.73295 0.537 1.032 0.580 2.435 1.121

Valid N 
(list-

wise)

15
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Descriptive Statistics

Ward 
Method
Statistic

N Range
Mini-
mum

Maxi-
mum Mean

Std. Devi-
ation Variance Skewness Kurtosis

Statis-
tic

Statis-
tic

Statis-
tic

Statis-
tic Statistic Statistic Statistic

Std. 
Error

Statis-
tic

Std. 
Error

3 PSi 3 0.75 0.29 1.04 0.5983 0.39307 0.155 1.368 1.225 . .

GGd 3 83.23 155.50 238.73 196.5767 41.62544 1732.678 0.116 1.225 . .

GEi 3 1.18 0.41 1.59 0.8181 0.66622 0.444 1.718 1.225 . .

Tig 3 24.00 14.30 38.30 25.1000 12.17867 148.320 0.852 1.225 . .

Nd 3 4.89 4.75 9.64 7.2133 2.44521 5.979 -0.067 1.225 . .

Valid N 
(list-

wise)

3

4 PSi 4 1.55 -1.34 0.21 -0.6878 0.65179 0.425 1.022 1.014 1.746 2.619

GGd 4 54.33 34.80 89.13 54.1800 25.08250 629.132 1.289 1.014 0.954 2.619

GEi 4 1.22 -0.16 1.06 0.2558 0.54617 0.298 1.782 1.014 3.404 2.619

Tig 4 31.00 25.00 56.00 33.8500 14.80867 219.297 1.966 1.014 3.890 2.619

Nd 4 7.02 5.03 12.05 7.4250 3.15406 9.948 1.735 1.014 3.183 2.619

Valid N 
(list-

wise)

4

Source: SPSS, own elaborating

Here values such as range of variation, 
mean, standard deviation, variance, skew-
ness, and kurtosis are displayed. However, 
individual clusters were characterised by 
means and standard deviations. The mini-
mum and maximum are not especially sig-
nificant, as there may be outliers in some 
countries, which does not say a great deal 
about the cluster. By contrast, the mean 
and standard deviation characterise all 
the countries of a given cluster. The range 
of variation, as the difference between the 
minimum and maximum, is not significant 

for similar reasons – it is only the difference 
between the values of two countries, while 
the standard deviation is a better measure 
of variability in the sense that it is calculated 
from the values of all countries in the cluster. 
Skewness and kurtosis are related to the nor-
mal distribution of data and have minimal 
link to content interpretation. Therefore, the 
means and standard deviations of the indi-
vidual variables for each cluster were chosen 
for interpretation, which were displayed us-
ing range graphs (see Figure 3).
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Figure 3. Range graphs of means and standard deviations of variables

Source: own elaboration

Cluster 1 – This cluster consists of the 
most developed OECD countries. Based on 
the range graphs, it can be stated that the 
countries in the first cluster are characterised 
by the highest values of PSi, GEi and Tig. It 
is Tig that differs most significantly between 
the countries of the first cluster and the other 
clusters, which can therefore be interpreted 
as meaning that a higher level of Tig is typi-
cal of countries in the first cluster compared 
to other clusters. The lower value of Nd dis-
tinguishes the first cluster from the third and 
fourth clusters, while the value of this index 
is comparable in comparison with the second 
cluster. Among the variables, GGd has the 
lowest resolution of the five variables mon-
itored for the first cluster, as its values are 
comparable to the values for the second and 
fourth clusters and distinguish only the third 
cluster. Thus, the high values of the variables 
Tig, PSi and GEi can be described as typical of 
the first cluster specifically.

Cluster 2 – Looking at the range graphs, 
it can be stated that for the second cluster of 
countries, none of the five monitored vari-
ables is significantly distinguished from the 
other clusters. PSi values are comparable 
to the third cluster, GGd values are compa-
rable to the first and fourth clusters, Tig val-
ues are comparable to the fourth cluster and 
partially to the third, and Nd index values 
are comparable to the first cluster. The most 
different values for the second cluster, al-
though not significantly so, are those of GEi, 
which are lower than the corresponding 
values for the first cluster of slightly more 
developed countries, slightly higher than 
for the third cluster of countries with high 
levels of government debt, and significantly 
higher than for the fourth cluster.

Cluster 3 – For the third cluster of coun-
tries, the most strongly differentiating vari-
able is GGd, the values of which are signifi-
cantly higher for this cluster than for the 
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other three clusters. The resolution of the 
other four variables is minimal compared 
to GGd. The values of PSi are lower than for 
the first cluster of the most developed OECD 
countries, comparable to the second cluster 
of less developed countries and significant-
ly higher than for the fourth cluster of the 
lowest rated countries. The values of Tig are 
the lowest for this cluster compared to other 
clusters; however, due to the high values of 
standard deviations, this is not a difference 
that can be said to characterise the third 
cluster. Nonetheless, it is worth noting that 
the correlations of GGd with other variables 
revealed the most negative and at the same 
time statistically significant correlation 
with Tig, which shows that high levels of 
indebtedness are often associated with low-
er levels of trust in government. The third 
cluster may be the group of countries where 
this phenomenon occurs most frequently, 

because in comparison with other clusters 
it has the highest values of GGd and at the 
same time the lowest values of Tig.

Cluster 4 – Countries included in the 
fourth cluster are assessed as riskier accord-
ing to the OECD methodology, as well as that 
of most credit insurance companies. Based 
on the range graphs, it can be stated that the 
countries in this cluster are characterised by 
the lowest values of PSi and the lowest values 
of GEi. The values of the other three variables 
do not differentiate the fourth cluster from 
its counterparts as clearly, because the values 
of GGd are comparable to the first and sec-
ond cluster, the values of Tig are comparable 
to the second cluster and the values of Nd are 
comparable to the third cluster.

The results of the overall cluster analysis 
can be seen in Figure 4 in the form of a map 
of OECD countries categorised by individu-
al clusters.

Figure 4. Classification of OECD countries into clusters according to Ward’s method

 
Source: own elaboration

One-way ANOVA was also used to test 
the differences between clusters (Table 4). 
This makes it possible to assess the influence 
of individual variables on the classification 
into clusters and to verify the differences 

between individual clusters. Based on the 
resulting ANOVA, it may be said that all 
clusters differ statistically from each other 
in terms of all variables. All variables are sta-
tistically significant at the 0.05 significance 
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level (α = 0.05). The F-statistics are high-
est for the Political Stability and Absence 
of Violence/Terrorism Index (PSi) and the 

Government Effectiveness Index (GEi). 
However, this does not affect significance.

Table 4. One-way ANOVA

ANOVA

Sum of Squares df Mean Square F Sig.

PSi Between Groups 10.699 3 3.566 23.926 0.000

Within Groups 4.919 33 0.149

Total 15.618 36

GGd Between Groups 45776.050 3 15258.683 14.007 0.000

Within Groups 35947.990 33 1089.333

Total 81724.040 36

GEi Between Groups 7.553 3 2.518 21.278 0.000

Within Groups 3.905 33 0.118

Total 11.458 36

Tig Between Groups 5363.691 3 1787.897 17.037 0.000

Within Groups 3463.086 33 104.942

Total 8826.777 36

Nd Between Groups 95.286 3 31.762 12.186 0.000

Within Groups 86.011 33 2.606

Total 181.297 36

Source: SPSS, own elaboration

4. Discussion
After determining our own indices for the 
classification of territorial risk and the 

subsequent division of countries into clus-
ters, we can compare the results with the 
OECD classification – see Table 5.

Table 5. Comparison of clusters with OECD classification

Cluster Countries in the cluster
OECD  

classification

1
Denmark, Sweden, Finland, Canada, Germany, Austria, Australia, Portugal, 

Iceland, Ireland, New Zealand, Netherlands, Luxembourg, Norway, Switzerland
0

2
Poland, Slovakia, Hungary, the Czech Republic, Lithuania, Estonia, South 

Korea, Latvia, Slovenia, France, the USA, the United Kingdom, Belgium, Spain, 
Israel

0

3 Greece, Italy, Japan 0
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Cluster Countries in the cluster
OECD  

classification

4

Chile 0

Mexico 3

Colombia 4

Turkey 5

Source: own elaboration

It may be seen that most countries are 
classified as non-risk and are in category 
0. The only exceptions are Turkey, Mexico, 
and Colombia. This result is also compara-
ble with the results of the cluster analysis, as 
part of which these countries were included 
in cluster 4, albeit Chile, which was placed 
in category 0 of the OECD classification, 
was also included in this cluster. However, 
it is important to remember that the OECD 
classification uses the CRAM model in its 
methodology, and it considers several fac-
tors, as well as the payment experience re-
ported by participants. Based on the final 
score, the country is then included in one of 
eight categories. The results of the applied 
cluster analysis are therefore comparable 
to the OECD classification. However, only 
a limited number of indicators are consid-
ered, based on which countries are divided 
into clusters. The number of indices was 
limited not only due to the choice of the ap-
plied method, but also due to the availability 
of data – not all indicators calculated by the 
OECD are publicly available. 

Conclusions
Cluster analysis was applied to the input 
data – OECD countries and pre-selected in-
dicators that characterise the territorial risk. 
There were 37 objects altogether, represent-
ed by individual OECD countries and seven 
variables – selected indices which represent 
political and economic indicators that have 
been available and drawn from the World 

Bank, OECD, and World Risk Index data. 
Ward’s method, which may be classified as 
a method of hierarchical cluster analysis, 
was used.

Based on the results of the method, four 
clusters were determined, which, after de-
scription and evaluation of the character 
thereof, were compared by assessing the 
riskiness of OECD countries. The OECD 
classifies most countries in category 0, 
which includes non-risk countries. The 
only exceptions are Turkey, Mexico, and 
Colombia. In comparison with the results of 
cluster analysis, Chile was also included in 
the fourth cluster. The results of the applied 
cluster analysis are therefore comparable 
to the OECD classification. However, only 
a limited number of indicators are consid-
ered, and the experience of exporters is not 
taken into consideration. The number of in-
dices was limited not only due to the choice 
of the applied method, but also due to the 
availability of data – not all indicators cal-
culated by the OECD are publicly available. 
The results of the cluster analysis were then 
displayed on a world map.

At first glance, it might seem that the di-
vision of countries into individual clusters 
based on Ward’s method is surprising and 
inconsistent. However, after a closer exam-
ination of the reasons for the inclusion of 
individual countries in a particular cluster, 
these make sense and fit a logical whole. 
Thus, it is suddenly possible to look at indi-
vidual countries through a completely dif-
ferent prism.
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It is clear to the authors of the article 
that even this method of dividing individ-
ual countries has its limitations. One of the 
main limitations may be the lack of data 
with which to work. On the other hand, it is 
possible to work with the input data further, 
for example by extending them or, converse-
ly, narrowing them according to the specific 
requirements for the division into clusters.

However, the authors see the fundamental 
benefit of grouping countries in the fact that 
for both entrepreneurs and other stakehold-
ers (such as insurance companies), clustering 
offers another source of information about 
the country which they are interested in ex-
porting to. On the one hand, entrepreneurs 
usually do not have the capacity or knowledge 
to assess the situation in individual countries 
in detail (therefore, for example, the OECD 
has also chosen a simple classification of risk 
assessments on a scale from 0 to 7). On the 
other hand, the assessment of the riskiness of 
a given country according to a simple number 
may not always have adequate informative 
value. The division of countries into clusters 
allows the entrepreneur to use the knowledge 
of one country (or group of countries) to ob-
tain an idea of other countries included in the 
same cluster. As can be seen from the com-
parison made in Table 3, the countries rated 
OECD risk level 0 are in all four clusters. The 
cluster analysis thus enables stratification 
even within individual degrees of risk. As 
mentioned by the authors, this allows stake-
holders to obtain a clearer idea of the situa-
tion in each country, or to obtain information 
for a specific situation by choosing the appro-
priate indicators.
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