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Abstract  

Cooperation of countries, with similar unemployment and educational level characteristics 

could be crucial in finding appropriate and fast solution to reduce unemployment in a 

country. The goal of the paper is to investigate whether neighbouring countries have similar 

unemployment structure or not. In the paper unemployment structure according to education 

level is observed for 40 European countries in 2017. For the purpose of the paper four 

education levels are introduced: less than basic, basic, intermediate and advanced. In order 

to get reliable results, from the analysis are excluded unemployed persons who could easily 

continue their formal education. In other words, unemployed persons aged 15-24 are omitted 

from the analysis. Due to different retirement ages in the observed European countries, in the 

paper unemployed persons aged 25+ are observed. Descriptive statistics analysis has shown 

that an average European country has 0.84% unemployed persons with education level lower 

than the basic one, 25.60% with basic education level, 46.46% with intermediate education 

level and 26.10% with advanced education level. Quite similar structure of unemployed 

persons is when they are observed according to the gender. However, there are some 

differences in unemployment structure if basic education level and advanced education level. 

Namely, males tend do have more unemployed persons with basic education level in their 

unemployment structure than females (28.00% and 22.75% respectively). On the other hand, 

females tend do have more unemployed persons with advanced education level in their 

unemployment structure than males (30.45% and 22.43% respectively). If European countries 

individually are observed, it can be concluded that the highest share of unemployed persons 

with education level lower than the basic one, in its structure, has Turkey (5.90%). The 

European countries with the highest shares of unemployed persons with basic educational 

level, intermediate education level and advanced educational level are Malta (66.00%), 

Lithuania (70.70%) and Russia (48.10%), respectively. In order to group European countries 

according to their unemployment structures observed by educational level, non-hierarchical 

cluster analysis was conducted. The K-means clustering approach was used to obtain four 

clusters of European countries. The cluster analysis has shown that neighbouring countries 

do not necessary tend to have similar unemployment structure according to the education 

levels. If the cluster results on overall and gender level are compared, it can be concluded 

that there are five groups of countries that can be found always together. However, there are 

no groups with only direct neighbour countries. In addition, it can be found seven countries 

that are not consistently grouped with other countries. The main limitation of the paper is that 

the unemployment is observed only by taking into account educational levels and that only 

data from just one year have been observed. In the future research in the analysis should be 

included other significant variables that are important in describing achieved unemployment 

level in a country. Furthermore, in the future research all European countries should be 

included. 
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Introduction 
 

Unemployment, especially the long-term one, affects directly and indirectly individuals and 

their families (Nichols, Mitchell and Lindner, 2013). Unemployment can have strong impacts 

on physical and mental health of unemployed persons (Burgard, Brand and House, 2007). 

There are even effects on mortality rates (Sullivan and von Wachter, 2009). In addition, the 

unemployment leads to losses of income, lower consumption, poor financial situation and 

even bankruptcy (Godofsky, van Horn and Zukin 2010). On that way, the unemployed 

persons can fast become the burden of society. Therefore, countries and their governments 

need to react fast and take some corrective actions to reduce the unemployment level as low 

as possible. However, the process of finding the appropriate solutions can be cumbersome and 

difficult. Because of that the international cooperation between countries with similar 

unemployment problems in finding the solutions is desirable and expected. 

 

In order to reduce unemployment, aim of the European Union is to reduce the dropout rates 

from the educational system and to increase share of population with tertiary education 

(European Commission, 2010). Mirică (2014) has shown that there is a long-term negative 

relationship between unemployment and higher education demand in Romania. The analysis 

of Aden (2017) leads to the conclusion that the probability of being unemployed decreases 

with a higher level of education. Whereas Aden (2017) observed only Canada, Garrouste, 

Kozovska and Perez (2010) observed 11 European countries and have brought the same 

conclusion. The same conclusion seems to be valid in South Africa as well (Mpendulo and 

Mang’unyi, 2018). The presented papers highlight the relationship between unemployment 

and education level.  

 

However, education levels cannot be improved in a very short time in a country. Therefore, 

the need of international cooperation of countries with similar characteristics of 

unemployment and educational level structure here is especially emphasized. On that track, 

the European Union emphasizes “… the importance of peer learning between European 

countries and stakeholder organisations, ...” (European Commission, 2018). However, in the 

report (European Commission, 2018) the European Union only suggests cooperation between 

European countries but it does not specify which countries should cooperate together. 

Because of that the aim of the paper is to find European countries with similar unemployment 

structures according to achieved education level and to inspect whether geographically close 

countries tends to have similar unemployment rates or not. Gören (2013) has shown that the 

degree of cultural diversity in neighbouring countries has positive effects on the growth of the 

income per capita. Due to vicinity and low costs, neighbouring countries have easy access to 

tradable goods in those countries (Evenett and Keller, 2002). Not only neighbouring countries 

have impact on growth and trade, but they have significant impact on productivity, as well 

(Gamba, 2009). Because of that it makes sense to assume that neighbouring countries could 

have impact on the education levels in those countries. Consequently, the research hypothesis 

that neighbouring countries should have similar unemployment structure by educational level 

is introduced. It is believed that neighbouring countries share some same characteristics and 

because of that they should have similar unemployment problems. If those countries would 
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work together and share their experiences and ideas, they could improve labour market 

situation in all involved countries in shorter term than if they would act solely. 

 

The paper is organized as follows. After the brief introduction, in the second section used data 

and methodology is described. In order to inspect whether neighbouring countries have 

similar unemployment structure or not, the non-hierarchical cluster analysis based on K-

means clustering approach is conducted in section 3. In the same section descriptive statistics 

analysis is conducted as well. The final section, section 4, concludes. 

 

 

Data and methodology 
 

In the analysis data from International Labour Organization (2019) is used. The main variable 

under the study is Unemployment distribution by education level. Overall four education 

levels are recognized: less than basic, basic, intermediate and advanced. Those education 

levels refer to the highest level of education completed. The classification is conducted 

according to the International Standard Classification of Education (UNESCO Institute for 

Statistics, 2012). Additional information enabled possibility of observing unemployed persons 

according to their gender. Therefore, the structure of unemployed persons is going to be 

observed on total level but also separately for males and females. It has to be emphasized that 

only unemployed persons of age 25 and older are taken into account. It has been decided to 

exclude young unemployed persons aged 15-24 because those persons are likely to continue 

their education in a short term. It is believed that on that way, by omitting persons aged 15-24, 

more reliable results regards attained education level will be provided. The upper age limit is 

not exactly specified because not all European countries have defined the same mandatory 

retirement age (Axelrad and Mahoney, 2017). In addition, mandatory retirement age in a 

country can be different as well. 

 

The most recent available data from 2017 are used in the analyses. Unfortunately, data about 

Unemployment distribution by education level was not available for all European countries. 

Consequently, following 40 European countries are observed: Armenia, Austria, Belgium, 

Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Georgia, 

Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, the 

former Yugoslav Republic of Macedonia (FYROM), Malta, Moldova, Montenegro, 

Netherlands, Norway, Poland, Portugal, Romania, Russian Federation, Serbia, Slovakia, 

Slovenia, Spain, Sweden, Switzerland, Turkey, Ukraine, United Kingdom. 

 

In the first step basic descriptive statistics analysis will be conducted. The main descriptive 

results will be provided for total level, but for males and for females separately as well. In 

addition average education level structure among the 40 observed European countries will be 

provided and discussed. 

 

In order to group the European countries according to their structure of unemployed persons 

according to achieved education level, non-hierarchical clustering approach will be applied. 

Due to its ease of implementation, simplicity, efficiency, and empirical success K-means 

clustering algorithm is going to be used (Jain, 2010). K-means clustering algorithm includes 

an iterative procedure where objects are allocating between the clusters until there are no 

objects that change their cluster memberships which means that the variation within each 

cluster is minimized (Gentle, 2002). In order to get initial cluster centres it has been defined to 

choose observations to maximize initial between-cluster distances. The number of clusters is 
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defined according to the following rule of thumb: 

2k n= ,      (1) 

where k  is the number of clusters and n  is number of objects (here the number of observed 

European countries) (Kodinariya and Makwana, 2013). Accordingly, in the analysis the 

solution with four clusters will be searched. 

 

 

Statistical analyses of unemployment distribution by education level and 

discussion 
 

In this chapter first descriptive statistical analysis of unemployment distribution by education 

level in the observed 40 European countries will be conducted. Afterwards, the non-

hierarchical clustering approach, based on K-means clustering algorithm, is going to be used 

for identification of countries that have similar structure of unemployed persons according to 

their achieved education level. 

 

Descriptive statistics of unemployment distribution by education level 

 

In Table 1 are provided the main descriptive statistics results of unemployment distribution by 

education level in the observed 40 European countries. The structure of unemployed persons 

is observed according to their education level on overall level and after that according to 

gender. 

 

The results from Table 1 are suggesting that, in average, in the observed European countries 

are less than 1% of unemployed persons that have education level lower than the basic one. 

The average shares of unemployed persons with basic education level and advanced level are 

quite the same 25.6% and 26.1% respectively. In average, the most unemployed persons have 

intermediate education level (46.46%). 

 

Quite interesting conclusions can be brought if the average structures of male and of female 

unemployed persons are compared. According to Table 1, in average, the share of 

unemployed males with less than basic, basic and intermediate education levels is higher than 

at unemployed females. On the other hand, the share of unemployed females with advanced 

education level is higher than at unemployed males. 

 

Coefficient of variation values are suggesting that there are quite high differences in the 

unemployment distributions when all 40 European countries are observed together. The same 

conclusion can be brought if the difference between the minimum and the maximum values 

are observed. In Table 2 European countries with the lowest and the highest values are listed. 

 

 

Table 1: Descriptive statistics of unemployment distribution according to achieved education 

level, unemployed persons 25 years and older, n=40 European countries 

Statistics Gender 
Education level 

Less than basic Basic Intermediate Advanced 

Mean 

Overall 0.84 25.60 46.46 26.10 

Male 0.91 28.00 47.55 22.43 

Female 0.74 22.75 45.15 30.48 

Standard deviation 
Overall 1.37 13.86 14.13 9.80 

Male 1.53 14.78 14.89 9.61 
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Female 1.30 13.33 13.68 10.62 

Coefficient of variation 

Overall 163.16 54.17 30.42 37.53 

Male 167.93 52.77 31.31 42.86 

Female 176.03 58.59 30.31 34.86 

Minimum 

Overall 0.00 2.40 16.60 10.60 

Male 0.00 2.00 17.80 8.80 

Female 0.00 1.70 14.80 12.30 

1st quartile 

Overall 0.00 17.80 37.23 18.68 

Male 0.00 18.73 36.63 14.93 

Female 0.00 13.83 36.45 22.73 

Median 

Overall 0.25 24.15 45.55 25.35 

Male 0.25 27.65 44.95 20.00 

Female 0.00 21.00 44.90 30.80 

3rd quartile 

Overall 1.03 30.45 55.55 32.30 

Male 1.13 33.95 58.30 29.00 

Female 0.93 31.03 55.28 38.48 

Maximum 

Overall 5.90 66.00 70.70 48.10 

Male 6.10 66.70 72.70 46.50 

Female 6.00 64.90 67.80 51.70 

Source: author 

 

 

Table 2: List of European countries with the highest and the lowest shares of unemployed 

persons according to achieved education level, unemployed persons 25 years and older, n=40 

European countries 

Statistics Gender 
Education level 

Less than basic Basic Intermediate Advanced 

Minimum 

Overall 

Armenia, Austria, Croatia, Czech Republic, 

Denmark, Estonia, Finland, Germany, Iceland, 

Luxembourg, Malta, Moldova, Russia, 

Slovakia, Slovenia, Sweden 

Ukraine Malta Hungary 

Male 

Armenia, Austria, Croatia, Czech Republic, 

Denmark, Estonia, Finland, Germany, Iceland, 

Lithuania, Luxembourg, Malta, Moldova, 

Montenegro, Russia, Slovakia, Slovenia, 

Sweden 

Ukraine Malta Hungary 

Female 

Armenia, Austria, Croatia, Cyprus, Czech 

Republic, Denmark, Estonia, Finland, 

Georgia, Germany, Iceland, Ireland, Latvia, 

Luxembourg, Malta, Moldova, Montenegro, 

Poland, Russia, Slovakia, Slovenia, Sweden, 

Ukraine 

Georgia Malta Hungary 

Maximum 

Overall Turkey Malta Lithuania Russia 

Male Belgium Malta Lithuania Russia 

Female Turkey Malta Lithuania Ukraine 

Source: author 

 

Table 2 shows that there are many European countries that do not have unemployed persons 

with education level lower than the basic one. On the other hand, Hungary has the lowest 

share of unemployed persons with advanced education level in its unemployment structure by 

education levels. 

 

Non-hierarchical cluster analysis of unemployment distribution by education level 

 

The conducted non-hierarchical cluster analysis is based on K-means clustering algorithm. 
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Based on the number of observed European countries and the rule of thumb, the cluster 

solution with four clusters is observed. In the analysis the observed education levels are used 

as input variables. The standardized variables were used for clustering. However, before the 

contents of clusters are inspected in more details, the successfulness of the clustering 

processes is observed. Therefore in Table 3 results of conducted analyses of variance are 

given. 

 

Table 3: Tables of analysis of variance, unemployed persons 25 years and older, n=40 

European countries, g=4 variables 
Gender Variable Between df Within df F signif. 

Overall 

Less than basic 30.51164 3 8.48836 36 43.13435 <.00001 

Basic 22.31804 3 16.68196 36 16.05425 <.00001 

Intermediate 27.46750 3 11.53250 36 28.58097 <.00001 

Advanced 26.95924 3 12.04076 36 26.86797 <.00001 

Male 

Less than basic 30.02732 3 8.97269 36 40.15830 <.00001 

Basic 24.58370 3 14.41630 36 20.46325 <.00001 

Intermediate 30.24479 3 8.75521 36 41.45390 <.00001 

Advanced 24.38539 3 14.61461 36 20.02275 <.00001 

Female 

Less than basic 29.77023 3 9.22977 36 38.70547 <.00001 

Basic 21.70897 3 17.29103 36 15.06606 <.00001 

Intermediate 28.55883 3 10.44117 36 32.82256 <.00001 

Advanced 25.92697 3 13.07303 36 23.79889 <.00001 

Source: author 

 

The results from Table 3 are suggesting that the conducted clustering were highly successful. 

Namely, all variables at all three levels of analysis (overall, male and female) turned out to be 

highly statistically significant. In other words, those variables were very good at grouping 

European countries according to their unemployment structure. 

 

In Table 4 members of clusters are shown. The results have shown that the members of 

clusters are not the same if unemployed persons are observed overall, at male are at female 

level. However, some European countries tend to be in the same cluster in all three cases. The 

list of such countries is given in Table 5. 

 

 

Table 4: Members of clusters, performed K-means clustering of 40 European countries 

according to four achieved education level variables, unemployed persons 25 years and older 
Gender Cluster 1 Cluster 2 Cluster 3 Cluster 4 

Overall 

Cyprus, Denmark, 

Finland, Georgia, 

Greece, Iceland, 

Ireland, 

Luxembourg, 

Netherlands, 

Norway, Russia, 

Slovenia, Sweden, 

Switzerland, 

Ukraine, United 

Kingdom 

Bulgaria, France, 

Italy, Malta, 

Moldova, Portugal, 

Serbia 

Belgium, Spain, 

Turkey 

Armenia, Austria, 

Croatia, Czech 

Republic, Estonia, 

FYROM, Germany, 

Hungary, Latvia, 

Lithuania, 

Montenegro, 

Poland, Romania, 

Slovakia  

Male 

Armenia, Austria, 

Bulgaria, Croatia, 

Czech Republic, 

Estonia, FYROM , 

Germany, Hungary, 

Cyprus, Denmark, 

Finland, France, 

Georgia, Greece, 

Iceland, Ireland, 

Luxembourg, 

Belgium, Portugal, 

Spain, Turkey 

Italy, Malta, 

Moldova, Serbia 
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Latvia, Lithuania, 

Montenegro, 

Poland, Romania, 

Slovakia, Slovenia 

Netherlands, 

Norway, Russia, 

Sweden, 

Switzerland, 

Ukraine, United 

Kingdom 

Female 

Cyprus, Denmark, 

Finland, FYROM, 

Georgia, Greece, 

Iceland, Ireland, 

Russia, Slovenia, 

Switzerland, 

Ukraine, United 

Kingdom 

Armenia, Croatia, 

Czech Republic, 

Estonia, Germany, 

Hungary, Latvia, 

Lithuania, 

Montenegro, 

Poland, Romania, 

Slovakia 

Austria, Italy, 

Luxembourg, 

Malta, Moldova, 

Netherlands, 

Norway, Portugal, 

Serbia, Sweden 

Belgium, Bulgaria, 

France, Spain, 

Turkey 

Source: author 

 

 

Table 5: List of European countries that are classified in the same cluster at all three cases 

(overall, male and female) 

Group 
Number of 
countries 

Countries 

A 12 
Armenia, Croatia, Czech Republic, Estonia, Germany, Hungary, Latvia, 
Lithuania, Montenegro, Poland, Romania, Slovakia  

B 11 
Cyprus, Denmark, Finland, Georgia, Greece, Iceland, Ireland, Russia, 
Switzerland, Ukraine, United Kingdom 

C 4 Italy, Malta, Moldova, Serbia 

D 3 Belgium, Spain, Turkey 

E 3 Luxembourg, Netherlands, Norway 

Source: author 

 

In Table 5 are shown five groups of European countries that can be found in the same cluster 

no matter if unemployed persons are observed overall or according to gender. However, there 

are 7 European countries which do not follow any pattern and are not paired with any other 

country. Those countries are: Austria, Bulgaria, France, FYROM, Portugal, Slovenia and 

Sweden. 
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Figure 1: Plots of clusters' means, standardized values, unemployed persons 25 years and 

older 

Overall 

 
Male 

 
Female 

 
Source: author 
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The clustering results clearly show that unemployment structure is not determined by location 

of a country. In other words, the neighbouring countries are not necessary classified in the 

same cluster. There are some neighbouring countries, like Croatia and Hungary, which can be 

found in the same cluster but together with them in a cluster can be found other countries that 

are not direct neighbours, like Armenia. Therefore it can be concluded that there are some 

other factors that have influence on the unemployment structure that are different from 

location of a country. However, the inspection of those factors is way out of the scope of this 

paper and because of that in continuation of the paper characteristics of clusters will be 

inspected. In Figure 1 plots of clusters' means, where standardized values are used, are shown 

whereas in Table 6 clusters' means, where unstandardized values are used, are given. 

 

Table 6: Clusters' means, percentages, unemployed persons 25 years and older 
Gender Variable Cluster 1 Cluster 2 Cluster 3 Cluster 4 

Overall 

Cluster size 16 7 3 14 

Less than basic 0.42 1.27 4.87 0.25 

Basic 19.43 43.96 42.50 19.84 

Intermediate 42.08 35.19 26.63 61.36 

Advanced 35.68 19.46 26.03 18.49 

Male 

Cluster size 16 16 4 4 

Less than basic 0.28 0.66 4.85 0.50 

Basic 22.02 22.41 50.50 51.83 

Intermediate 61.93 42.78 25.28 31.38 

Advanced 15.69 31.54 19.35 16.08 

Female 

Cluster size 13 12 10 5 

Less than basic 0.24 0.18 0.60 3.68 

Basic 13.88 16.68 36.36 33.16 

Intermediate 42.87 61.83 33.43 34.48 

Advanced 42.18 21.23 27.29 28.60 

Source: author 

 

The results from Figure 1 and Table 6 show that countries from cluster 3, when unemployed 

persons on overall and unemployed males are observed, and from cluster 4, when unemployed 

females are observed, in average have the highest average share of unemployment persons 

with education level lower than the basic one. According to Table 4 countries in those clusters 

are Belgium, Spain, Turkey, Portugal (just at male level), Bulgaria (just at female level) and 

France (just at female level). 

 

On the other hand, countries classified into the cluster 1, when unemployed persons on overall 

and unemployed females are observed, and into the cluster 2, when unemployed males are 

observed, in average have the highest average share of unemployment persons with advanced 

education level. According to Table 4 the list of countries included into those clusters is quite 

long. At the overall level and at the male level there are included 16 countries whereas at the 

female level in the clusters are included 13 countries. 

 

 

Conclusions 
 

Unemployment is a very difficult problem on an individual and on a country level. It is crucial 

that unemployment level is held as low as possible or as much close to the natural 

unemployment level. Previous research has noticed negative relationship between 

unemployment and education level. Unfortunately, education level cannot be improved in a 
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short-term. However, it would be a great idea if countries with similar unemployment 

structure by educational level would share experience and work together in finding common 

solutions. 

 

In the paper it has been assumed that neighbouring countries should have similar 

unemployment structure by educational level. The conducted cluster analysis has shown that 

this research hypothesis cannot be accepted. Namely, the countries classified in the same 

clusters are not necessarily neighbouring countries. For example, the analysis has shown that, 

no matter if unemployment is observed on the overall level or on the gender level, in the same 

cluster it can be found Italy, Malta, Moldova and Serbia whereas in other cluster always 

together are Belgium, Spain and Turkey. 

 

On that way it can be concluded that unemployment structure does not necessary rely only on 

geographical position of countries but that there some other important factors are included. 

Therefore, in the future research the recommendation is to include more significant variables, 

not only educational levels, which are related to unemployment. Furthermore, in the paper the 

analysis was conducted on limited number of countries by using data from just one year. In 

the further studies those limitations should be overridden by observing more countries in 

some certain time period.  
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