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CLUSTER ANALYSIS OF INTERNET USAGE IN EUROPEAN COUNTRIES
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Abstract: Internet provides a new communication medium and
is becoming very influential for many people regardless of age,
gender or education. This paper reviews and discusses Internet
issues and reports the findings of a cluster analysis. Indicators
such as: age, gender, education, Internet usage, on-line
shopping and e-government are used to measure the differences
between European countries. Data from Eurostat were used for
this paper. There were data for 31 European countries which
were divided into four clusters. Considering different
characteristics of Internet users and different forms of Internet
usage the most developed countries are placed in the first
cluster. The second cluster consists of developed westernEuropean countries, and the third consists of the southern
European countries. The final group consists of the eastern
European and candidate countries to the European Union.
Conclusion is that there is still a significant difference between
European countries according usage of Internet
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1. INTRODUCTION
In the last two decades Internet has affected almost
every aspect of people‟s life [4]. Through Internet people
communicate, gather and exchange information [14].
Internet as a communication tool and as a source of
information [17] has a strong impact on social, economic
and cultural structures [15].
The number of people who use Internet continues to
increase worldwide. According to 2002 estimates, more
than 400 million people use the Internet [3] and eight
years later there are 1,9 billion Internet users [21] which
means that 28,7% of population uses Internet. Apart from
that, differences between different continents and regions
are significant. North America has the highest number of
users (77,4%), next are Oceania and Australia (61,3%),
and then Europe (58,4%). Other regions fall behind, so
the share of users is around one third in Latin America
(34,5%) and in the Middle East (29,8%). The lowest
number of users is in Asia (21,5%) and Africa (10,9%).
[2].
There are differences in Internet usage among the
European Union countries, candidate countries and
countries that are not the European Union countries or its
candidates. According to Eurostat, 45% of households in
Croatia in 2008 had Internet access whereas the
European Union average was 60%. Nevertheless Croatia
is ahead of some European Union countries: Bulgaria
(25%), Greece (31%), Italy (42%), Ciprus (43%) and
Romania (30%) [20]. Estonia and Slovenia have made
the biggest progress compared with other 10 countries

that have entered European Union in 2004 and they are
very close to EU 15 average [18].
Internet influences the economic growth and
productivity of the country [16, 9] because it offers a
broad range of possibilities for business [10]. Internet
usage mostly depends on the level of development of a
country and its investment opportunities in infrastructure.
The use of Internet is increasing in many developing
countries [10] but there are still significant differences
between countries [16] because unequal access to and use
of Internet is connected with social and economic state in
the particular country. In most developed countries like
Canada and USA there are 68,2% of the population that
are connected to the Internet and this percentage is less
than 2,7% in Africa [2].
Internet usage, particulary in fields of trade and
government, is important for social and economic
development [19], since Internet has a positive influence
on country's productivity [9]. Other factors that also
influence the level of Internet usage are the level of
education, income, gender and age [7], as well as users'
attitude and behaviour and cultural differences [17].
According to data from Eurostat, usage of Internet
among three groups of countries (European Union
countries, European Union candidate countries and
countries that are not the European Union countries or its
candidates) has been analysed. The analysis considers the
share of population that uses the internet according to
different charachteristics (age, gender, education) and
reasons for usage (e-government and on-line shopping)
in order to determine if there are differences of Internet
usage among countries. Focus of the paper is whether the
collected data can be successfully used to divide
European countries into clusters so that countries with
similar charachteristics belong to one particular cluster,
and so that the differences between clusters are clear.
This can be especially important for managers and policy
makers who want to encourage and increase usage of
Internet, especially in countries where there is a low rate
of Internet usage among population.
The main purpose of this paper is to analyze and
determine are there differences in Internet usage among
the European Union countries, candidate countries and
countries that are not the European Union countries or its
candidates on the basis of available date on the use of
Internet, different demographic characteristics and
reasons for usage. According to collected data and the

- 0525 -

goal of the paper we define hypothesis related to the
results of this research:
Hypothesis 1: Internet usage, according to different
demographic characteristics and reasons for usage, leads
to differences among the European Union countries,
candidate countries and countries that are not the
European Union countries or its candidates.
The purpose of the paper will be reached by using the
cluster analysis, a multivariable technique of statistical
analysis. The goal of the cluster analysis is to determine
relatively homogeneous groups of objects or variables.
Data should be grouped so that the perceptions within a
cluster are similar, but that clusters are different among
themselves. In a cluster analysis a group belonging of
objects is not known, nor is the final number of groups
[8]. The most important factor in a cluster analysis is to
determine the number of clusters. If the number of
clusters is high, the differences between particular
clusters will be small, and the cluster highly specialised.
It is likely that in this case the clusters will be too similar.
Consequently, it will not be simple to interpret the results
or generalise. If the number of clusters is low, there will
be more differences between individual clusters, and an
analysis of this kind cannot offer new or valuable
information. It is therefore important to know that there
are not an exact number of clusters [6].
The paper is organized as follows. At the beginning
there is an introduction part about Internet, its influence
on economic and society and statistical data about
Internet usage in the world. The goal of the paper is
stated as well as hypothesis and cluster analysis which
will be used in research part of the paper. Research
methodology and empirical results are clearly stated in
the next two sections. The fourth part of the paper
discusses the results of the research and concludes the
paper.

2. RESEARCH METHODOLOGY
SAMPLE CHARACTERISTICS

AND

In order to reach the main purpose of the paper an
empirical research was conducted using the European
Statistics Database – Eurostat [21].
Data are from section Information Society Statistics
and were collected from the household surveys
conducted by the Central Bureaus of Statistics (CBS).
Data that are used in this analysis are: Internet usage,
education, gender, age, e-government and shop on-line
and they relate to seven year period, from 2003-2010.
However, cluster analysis has been conducted using data
from 2010.
There are 31 countries tha are used for the analysis.
Countries are divided into three groups. In the first group
there are European Union countries: Belgium, Denmark,
Germany, Ireland, Greece, Spain, France, Italy,
Luxembourg, Netherlands, Austria, Portugal, Finland,
Sweden, United Kingdom, Czech Republic, Estonia,
Latvia, Lithuania, Hungary, Poland, Slovenia, Slovakia,
Bulgaria, Romania, Malta and Cyprus. Second group
consist of European Union candidate countries: Croatia
and Former Yugoslavian Republic Macedonia. Norwey

and Iceland are in the third group, they are neither
European Union, nor European Union candidate
countries.
In this research we use demographic data that are
classified by gender (all users, male and female), age
(aged 16-74) and by educational level (low, medium and
high) and we also use data about reasons of using
Internet. Percentage of individuals in a European
countries that use Internet, that use Internet to made their
on-line purchase and that use Internet to interact with
public authorities at least once within the last 12 months
was investigated. After all data were analysed, cluster
analysis was conducted and European countries were
classified into four clusters named “I”, “II”, “III” and
“IV”.
During the cluster analysis a method of average
values was used, and the following are its characteristics:
(1) number of groups defined in advance (k), (2) data
observation in a multidimensional space that has variable
values like axis. To determine the number of clusters the
following formula was used [13]:

𝑘≈

𝑛
≈
2

31
≈ 3,8 ≈ 4 𝑐𝑙𝑢𝑠𝑡𝑒𝑟𝑠
2

Using the standard form of the statistical package
Statistica, we carried out Generalized EM cluster
analysis, the method where number of clusters has to be
determined in advance [1].

3. EMPIRICAL RESULTS
Before conducting the cluster analysis it was
necessary to adjust and prepare the data. First, data by
gender, age and educational level were classified. After
that percentage of individuals in a particular country that
use Internet, that use Internet to made their on-line
purchase and that use Internet to interact with public
authorities was investigated. All data were compared to
determine the differences between European Union
countries, candidate countries and countries that are not
the European Union countries or its candidates.
Several conclusions were reached on the basis of the
studied data and different analysis. Firstly, there are
differences in demographic characteristics of Internet
users, as well as differences in ways of Internet usage in
different European countries.
According to the data on Internet users there are
significant differences between the European Union
countries and Croatia. Comparing the European Union
countries before and after 2004 when new members
joined the European Union, there are no significant
differences. In the EU 15 countries the percentage of
regular Internet users has an ascending trend in the
period from 2003 to 2010; in 2008 this was 60%,
whereas in the EU 27 countries it was 56%. In Croatia
this procentage was 39%.
If we analyse the regular users according to age, the
biggest gap is noticed by users between 55 and 74 years.
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The percentage of elder regular users in the European
Union in 2007 is 25%, whereas in Croatia it is only 7%.
Comparing the users according to gender, the number
of male users is higher than that of female users both in
Croatia and the European Union countries. In 2010 there
are 52% of male users in the age of 16 to 74 in Croatia,
whereas in the EU 15 countries this procentage equals
69%, and in the EU 27 countries it equals 66%. The
above data is lower for the female Internet users. In
Croatia this was 43%, and in the European Union
countries, the percentage was 64%.
Considering the level of education of Internet users in
Croatia in 2010 there was 22% of population without or
with low formal education in the age from 16 to 74 that
used the Internet regularly, whereas this percentage in the
countries of the European Union was the double (42%
and 39%). Considering regular Internet users in all
European Union countries and Croatia it can be seen that
differences are the smallest comparing highly educated
population. In 2010 the procentage of highly educated
Internet users is equal in all European Union countries
(89%), whereas in Croatia it is 79%.
On-line shopping in Croatia is almost statistically
insignificant. In 2007 and 2008 only 5% of population
shopped on-line for private purpose, whereas in 2010 it
was 7%. In the European Union coutries there is an
ascending trend during the period of the 7 years. In 2010
in the EU 15 countries 35% of population shopped online for private purposes, whereas in the EU 27 countries
were 29% individuals who shopped on-line.
The use of Internet for public services is not very
popular in Croatia, in 2007 only 10% of population used
it, and in 2008 this number decreased to 9,3%.
Comparing the European Union countries there is a
higher percentage of the population that uses the Internet
for public services in the EU 15 countries than in the EU
27 countries. Furthermore, in 2008 there was a decrease
in all mentioned countries in using the Internet for public
services.
This analysis was conducted with the purpose to
clasify the European Union countries, the candidate
countries and countries that are not the European Union
countries or its candidates by means of cluster analysis.
On the basis of collected and analysed data and k-means
algorithm, six cluster analyses were conducted. Table 2
shows 31 countries defined by clusters which they
belong to according to different demographic
characteristics (gender, Internet access, age, education)
and reasons for using Internet (on-line shopping and egovernment). Table 2 shows that all countries can be
divided into four groups considering the ranking of
individual clusters. Clusters are marked with letters „I“,
„II“, „III“ and „IV“.
Cluster marked „I‟ represents the best cluster and
consists of most developed countries. Denmark,
Luxembourg, Netherland, Finland, Sweden and two
countries that are not European Union countries or its
candidates, Norway and Iceland, are in the cluster „I‟.
The population of these countries uses the Internet the
most.
The other group is a part of the cluster „II‟. Certain
countries in cluster „II‟ also belong to a third or a fourth

cluster depending on certain criteria. Within the „II‟
cluster there are Belgium, Germany, Estonia, France,
Austria and the UK. Estonia is one of the ten countries
that joined the European Union in 2004, and has
progressed in Internet usage since then the most.
Countries in the third group belong to the cluster „III‟.
These are mostly countries that joined the European
Union in 2004 (The Czech Republik, Ireland, Spain,
Latvia, Lithuania, Hungary, Poland, Malta, Slovenia and
Slovakia). These are mostly considered developed
eastern European countries.
Country

Belgium
Bulgaria
Czech
Republic
Denmark
Germany
Estonia
Ireland
Greece
Spain
France
Italy
Cyprus
Latvia
Lithuania
Luxembourg
Hungary
Malta
Netherlands
Austria
Poland
Portugal
Romania
Slovenia
Slovakia
Finland
Sweden
United
Kingdom
Croatia
FYR
Macedonia
Iceland
Norwey

Demographic characteristics and reasons for using Internet
Internet
EShop
Age Education
usage
government on-line
EU countries
II
III
IV
II
II
II
III
IV
III
III
IV
IV

Gender

IV

II

IV

III

III

III

II
I
II
III
III
IV
II
III
IV
IV
III
II
III
III
II
I
III
III
III
IV
II
I
I

I
II
ND
IV
IV
IV
II
IV
III
II
III
I
I
IV
I
II
ND
IV
IV
IV
II
I
II

I
III
IV
IV
II
III
III
II
III
IV
IV
I
IV
III
I
III
III
III
III
IV
IV
I
I

II
III
III
II
IV
III
II
IV
IV
III
III
I
II
II
I
II
IV
III
IV
III
ND
I
I

I
III
II
II
IV
III
II
IV
III
III
III
I
IV
III
I
III
IV
III
IV
II
III
II
II

I
I
III
II
IV
III
II
IV
III
IV
IV
I
IV
II
II
II
III
IV
IV
III
II
II
I

II

I

I

II

II

I

III

Candidate countries
II
III
III

IV

IV

IV

III

IV

IV

I
I

II
I

I
I

III

IV

Other countries
II
I
I
I
I
II

Tab. 1. Cluster of each country according to demographic .
characteristics and reasons for using Internet, ND=No Data

In this cluster marked „IV‟ are the Mediterranean
countries (Greece, Italy, Cyprus and Portugal), the
countries that joined the European Union in 2007
(Bulgaria and Romania) and the candidate countries
(Croatia and FYR Macedonia). Bulgaria and Romania
are the least developed countries of the European Union,
and this reflects in the conducted analysis on Internet
usage. The economies of Croatia and the FYR
Macedonia that are candidate countries also fall behind
compared with other European Union countries. The
lower level of development in both of the above groups
of countries reflected also on the Internet usage in these
countries. The Mediterranean countries are affected by
the economic crisis that influenced both the
entrepreneurship activities on-line as well as other
personal activities.
The conclusion of this research is that the use of
Internet
according
to
different
demographic
characteristics and reasons for its use leads to differences
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between the European Union countries, candidate
countries and countries that are not the European Union
countries or its candidates. The conclusion proves the
hypothesis of the paper.

should include more data and the reserach would provide
more information. Further studies may explore Internet
usage in other countries in order to compare them.
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