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Abstract

Research background: The labour market situation is considered to be the most
widely discussed part of economic development. However, it should be noted that
the unemployment situation of young people (aged 15 -24 years) in Poland in general
terms seems to be problematic. Overall, the unemployment rate among young people
in Poland is significantly higher than the overall unemployment rate in the EU.
Moreover, the situation varies greatly across the regions.

Purpose of the article: Using multivariate techniques as a theoretical framework,
the main goal of the paper is to identify groups of Polish regions that share similar
patterns regarding unemployment among young people.

Methodology/methods: The initial calculation is based on the concept of the taxo-
nomic measure developed by Hellwig. The final method used to create clusters of
objects (across 16 voivodeships of Poland) is cluster analysis. A segmentation of the
voivodeships is observed for the years 2005 and 2014, based on selected indicators
to determine the labour market situation.

Findings: Through the exploration of the advantages of multivariate methods, the
nature of youth unemployment is revealed in more precise detail. Indeed, dendro-
gram analysis divided the voivodeships into five groups, which are characterized by
similar features associated with the labour market. It was found that the groups
which emerged in 2005 have a different composition of regions than in 2014; this
difference seems to be connected to the economic crisis.

Introduction

Unemployment is an economic indicator that refers to the portion of people
who are actively looking for a job and are unable to find work. The youth
unemployment ratio is calculated as the ratio of youth unemployment to the
adult unemployment rate. Youth unemployment is often estimated separately
because the rate has historically been higher than that for older age groups.
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Moreover, this phenomenon, which has recently attracted increasing atten-
tion, has negatively influenced countries’ labour markets at a time of eco-
nomic crisis. In fact, there is a wide range of both theoretical and empirical
literature devoted to the connections between the global economic crisis and
labour markets, e.g. Rose & Spiegel (2011), Madianos et al., (2014), Boeri
& Jimeno (2016). However, the rather narrow range of literature regarding
youth unemployment has focused on the dispersion of unemployment across
Poland’s regions during recessions.

In this context, the main aim of this paper is to show the local diversity of
the situation on the labour market among the voivodeships of Poland in 2005
(before the economic crisis) and 2014 (under the effects of the crisis). In
order to contribute to the achievement of this goal, our ambition is to detect
the presence of homogeneity among different regions based on a multivariate
statistical method, namely cluster analysis and Hellwig’s method.

The paper consists of five main sections. Section 2 focuses on literature data
and methodology. In Section 3, the main facts about the specific unemploy-
ment situation in Poland are presented, paying particular attention to youth
unemployment. The results of the analysis are presented and commented on
in Section 4. The main conclusions are presented in Section 5.

Research Methodology

Cluster analysis is one of multidimensional methods that allows observations
to be classified into groups. Cluster analysis techniques include several dif-
ferent algorithms, which can be broadly divided into two methods: hierar-
chical and non-hierarchical. Dendrograms are often used to aid visualization
in the form of a tree showing the linkages between observations. In order to
group the voivodeships into clusters, a hierarchical Ward’s algorithm based
on a squared Euclidean distance, has been chosen. This method is the most
highly recommended one due to the efficiency criterion of presenting the
actual data structure.

Next, in the current research, the concept of taxononomic measure proposed
by Zdzistaw Hellwig (Hellwig, 1968) is used. This is a commonly applied
method in spatial economic research which allows the researcher to produce
a synthetic measure di, which takes into account the impact of many indica-
tors on socio-economic development. The main advantages of Hellwig’s
method are its methodological simplicity and the flexibility of its application.



The aim of this paper is to use cluster analysis and Hellwig’s synthetic meas-
ure to create a new perspective for discussing differences and similarities of
youth unemployment in the regions of Poland. In addition, a similar method
can be applied in the context of other countries to visualize which of the
regions are more similar.

Analysed data are obtained from the databases of the Central Statistical Of-
fice of Poland and Eurostat. Indicators which determined the situation of
young people in Poland for two different years — 2005 and 2014 were se-
lected. Statistical calculations were performed using SPSS statistical soft-
ware, version 22.

The starting point of the analysis were indicator data for the labour market
and wages. The initial set of potential diagnostic variables includes six indi-
cators of the structure of unemployment by age, education, work experience
and other measures of unemployment. The variables are presented in Table
1. All of the variables were standardized with classic standardization formu-
lae.

Table 1. Diagnostics variables for the purpose of describing youth unemployment.

Variable | Description of diagnostic variables

X1 participation of unemployed persons in age group of 15-24 years in the total number
of unemployed

X participation of unemployed persons without internship in the total number of unem-
ployed

X3 participation of unemployed persons with higher education in the total number of
unemployed

X4 job vacancy rate

Xs number of unemployed persons attributable to one offer

Xs the monthly average gross salary in relation to the national average

Source: own calculations based on Eurostat (2017).



Statement of the Problem and Research Tasks

A main driver of Polish unemployment divergence is youth unemployment.
Figure 1 plots the annual change (horizontal axis) in the unemployment rate
(vertical axis) over the 2000 — 2014 period for three age groups. As Figure 3
illustrates, the highest level of unemployment is experienced by young peo-
ple. Youth unemployment rates at a national level have experienced consid-
erable turbulence. The unemployment rates within other age groups are much
more stable. Since 2006, the unemployment rate among young people has
declined by about 10 %, and it is still twice as high compared to those of
other groups. As shown in Figure 3, the recession affected youth unemploy-
ment rates earlier than it affected other age groups; this is indeed the group
most affected by the economic crisis.

Figure 1. Unemployment rate by age group in Poland between 2000 and 2014.
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Source: own calculations based on OECD Statistics.

Table 2 shows the changes among the investigated factors in 2005 and 2014,
these are the main unemployment facts that influenced our analysis. We ob-
serve a significant decrease in almost all chosen variables, namely
X1, X5, X4, X5.



Table 2. Specification the investigated factors

Characteristics 2005 2014 Growth Rate (in
%)
age: 15-24 774575 | 347325 -55.16
education: higher education 152 400 225441 47.93
unemployed persons without internship 656 600 315 400 -51.96
job vacancy rate (%) 66 50 -24.24
number of unemployed persons attributable to one offer 158 46 -70.89
the monthly average gross salary (PLN) 4439.76 6516.26 46.77

Source: own calculations based on Eurostat (2017).

The rise in youth unemployment in Poland and increasing levels of European
unemployment dispersion across countries and regions are two facts that give
us the motivation required to analyse the situation. In order to pursue these
problems, the paper proceeds to develop an analytic framework for identify-
ing groups of Polish regions that share similar patterns regarding unemploy-
ment among young people.

The Result of Research

In order to compare the labour market situation of young people between the
Polish regions in 2005 and in 2014, we implemented a two-step procedure.
Firstly, we use the concept of the taxonomic measure to arrange the items
being studied in a linear manner from the best to the worst. In addition, we
classified the Polish regions according to their labour market performance,
using cluster analysis methods. Similar results were obtained in both classi-
fications for the years 2005 and 2014.



Table 3. Polish regions arranged according to Hellwig’s measure in the years 2005 and 2014.

Voivodeship d; in 2005 Voivodeship d; in 2014
Masovian 0.632 Lower Silesian 0.656
Lower Silesian 0.629 Masovian 0.62
Pomeranian 0.554 Pomeranian 0.51
West Pomeranian 0.485 West Pomeranian 0.503
Opole 0.479 Silesian 0.465
Lubusz 0.471 Lubusz 0.461
Lodz 0.444 Lodz 0.443
Silesian 0.415 Opole 0.436
Greater Poland 0.347 Kuyavian-Pomeranian 0.427
Kuyavian-Pomeranian 0.326 Greater Poland 0.414
Warmian-Masurian 0.282 Warmian-Masurian 0.329
Lesser Poland 0.258 Lesser Poland 0.216
Podlaskie 0.155 Podlaskie 0.173
Podkarpackie 0.149 Podkarpackie 0.09
Lublin 0.106 Swietokrzyskie

0.076

Swietokrzyskie 0.025 Lublin 0.058

Arithmetic average 0.360 Arithmetic average 0.367
Standard deviation Standard deviation

0.186 0.190

Source: own calculations based on Eurostat (2017).

According to the results presented in Table 3, there is a high diversity for the
different provinces with respect to the synthetic measure. For a group of
provinces characterized relative to each other, the best situation on the labour
market in 2014 occurred in the Lower Silesian and Masovian regions. The
lowest synthetic measure value was obtained for Lublin and Swigtokrzyskie
voivodeships. Both of these voivodeships stand out from the others in terms
of the values of the measure. This means that in these voivodeships we have
to deal with the worst situation with regard to youth participation in the la-
bour market from the viewpoint of the adopted diagnostic features. Positive
changes in the labour market were observed at the Silesian voivodeship
where the dynamic of the changes reached the highest level (from 8th posi-
tion to 5th). It may be stated with certainty that the situation in the labour
market has worsened in the Opole voivodeship (falling from 5th to 8th posi-
tion). Also, a decrease by one position was observed for the Masovian,
Greater Poland and Lublin voivodeships. The process of arranging the re-
gions showed that seven of them (Pomeranian, West Pomeranian, Lubusz,
1.6dZz, Warmian-Masurian, Podlaskie and Lesser Poland) occupied the same
position with regard to the value of d;.

In order to create groups of voivodeships, which are similar in terms of the
structure of the labour market, a hierarchical cluster analysis has been used.
The composition of clusters in the year 2005, is shown in Table 4, while in



the year 2014 in Table 5. A detailed description of the clusters in 2005 and
2014 is presented in Table 6 an Table 7. The territorial distribution of the

clusters produced by the analysis is presented in Figure 2.

Table 4. Distribution of Polish regions by clusters in 2005.

2005
1 2 3 4 5
Lodz Lower Silesian Opole Podkarpackie Swigtokrzyskie
Greater Poland Silesian West Pom- Warmian-
eranian Masurian
Kuyawa_n— Pomeranian Lublin Podlaskie
Pomeranian
Lubusz Lesser Poland
Masovian
Source: own calculations based on Eurostat (2017).
Table 5. Distribution of Polish regions by clusters in 2014.
2014
1 2 3 4 5
Opole Silesian Podlaskie Warmian- Lodz
P Masurian ©
Kuyawa_n— Greater Poland Podkarpackie Lublin Lesser Poland
Pomeranian
Pomeranian Lower Silesian Swietokrzyskie Masovian

West Pomera-
nian

Lubusz

Source: own calculations based on Eurostat (2017).




Table 6. Cluster description in 2005.

Year

2005

Cluster

1

participation of unem-
ployed persons in age of
15-24 years, %

22.5

22.2

19.67

24.33

24

participation of unem-
ployed persons without
internship, %

20.25

23.2

21

26.67

29

participation of unem-
ployed persons with
higher education, %

4.5

17

8.67

6.33

indicator of the new
working places using, %

66

73.2

62.33

51.33

57

number of unemployed
persons attributable to
one offer

159.25

116.2

251.33

408.67

1070

the monthly average
gross salary (PLN)

3397.16

4424.18

3325.02

3162.91

3208.39

Number of voivode-
ships in cluster

4

5

3

3

1

Source: own calculations based on Eurostat (2017).

Table 7. Cluster description in 2014.

Year

2014

Cluster

1

participation of unem-
ployed persons in age of
15-24 years, %

16

18.53

participation of unem-
ployed persons without
internship, %

155

15

21.67

21

17

participation of unem-
ployed persons with
higher education, %

11.25

14.33

12

12.67

indicator of the new
working places using, %

55

56

29.33

35

52

number of unemployed
persons attributable to
one offer

43

27

103.67

78

61

the monthly average
gross salary (PLN)

5186.82

5513.26

4949.3

4740.23

6002.67

Number of voivode-
ships in cluster

4

4

2

3

Source: own calculations based on Eurostat (2017).




Cluster 1 (2005)

This cluster is characterized by the lowest level of unemployed persons with-
out internship and the lowest percentage of unemployed persons with higher
education.

Cluster 2 (2005)

This cluster is characterized by high levels of unemployment among the
highly educated, although there are a lot of vacancies which are being regu-
larly taken and the average salary in this cluster is the highest. Since the clus-
ter includes five of the 16 voivodeships, the situation regarding unemploy-
ment among people with higher education and a lack of jobs for them was
important for Poland.

Cluster 3 (2005)

The lowest indicator of unemployment among young people is a character-
istic of this group. The rate of unemployment among people with higher ed-
ucation is almost twice as low as it is for cluster 2, but it stands at the highest
level compared to clusters 1, 4, 5.

Cluster 4 (2005)

Being the cluster which is characterized by the highest rate of unemployment
in the age group of 15-24, it has the lowest level of job vacancy rate The
voivodeships in this cluster include the lowest levels of monthly average
gross salary.

Cluster 5 (2005)

The single voivodeship in this cluster is characterized by the greatest number
of unemployed persons attributable to one offer as well as the highest level
of unemployment among people without experience.

Cluster 1 (2014)

It includes four voivodeships which are characterized by the lowest percent-
age of unemployed people with higher education, as well as by the lowest
percentage of unemployed persons without internship.

Cluster 2 (2014)

This group consists of four voivodeships. Compared with the first cluster it
has lower indicators of participation of unemployed people in the age group
of 15-24 years. This cluster is characterized by the lowest number of unem-
ployed persons attributed to one offer and by participation of unemployed
persons without internship.



Cluster 3 (2014)

Among all of the clusters this one is next to first in term of the participation
of unemployed persons in age of 15-24 years, without internship and with
high education.

Cluster 4 (2014)

A defining characteristic of the cluster is a lower monthly average gross sal-
ary than any other cluster. This cluster shares similar problems with cluster
3 when it comes to youth unemployment. It is in second place with a higher
level of unemployed persons without internship. Even though these indica-
tors in the cluster are slightly better than they are in the third cluster, this
does not affect the size of the average salary.

Cluster 5 (2014)

This cluster shares a similar situation with cluster 2 when it comes to unem-
ployed persons in the age bracket of 15-24 years. It has the highest monthly
average gross salary despite the average values of other indicators.

To sum up, cluster analysis and the use of Hellwig’s method have allowed
us to examine the Polish unemployment situation with regard to groups of
regions according to their youth labour market performances. According to
the selected indicators of the market, it may be observed that advanced re-
gions proved to be more homogenous. The clusters with highest numbers of
voivodships are those with a good or at least a moderately good situation,
in the sense of the synthetic variable, although their number changed over
time.

Figure 2. Groups of the voivodeships distinguished on the basis of cluster analysis in 2005 (on the left)
and in 2014 (on the right).

Source: own calculations based on Eurostat (2017).



Conclusions

The results of the analysis show that the methods used are suitable for inter-
regional comparisons on the basis of the labour market. This paper presents
data mining methodology, in particular, cluster analysis and Hellwig’s meth-
ods which allowed us to divide the 16 voivodeships into five groups, which
are characterized by similar features associated with the labour market. The
measures provide a way to grasp the changes between the years 2005 and
2014 in the labour market situation in the Polish regions. Based on this anal-
ysis we may conclude that the labour market in Poland is considerably re-
gionally structured. In the case of Poland, cluster analysis shows the division
of the country into five groups which are homogenous in terms of unemploy-
ment, which is described by multiple characteristics at the same time.

This paper also has some important policy implications. Namely, the results
could help decision makers to identify regional similarities/dissimilarities in
the Polish labour market. The lack of stability in the labour market in the
form of visible differences occurring in clusters requires special attention
from the ruling elites who ought to take joint steps aimed at reducing the
number of the young unemployed people. The state should actively contrib-
ute to reducing disparities between the regions. The main justification for the
need for such a policy is to achieve equality of opportunity of development
between the regions. The high level of regional diversity discriminates
against people living in regions with high unemployment rates among young
people and low per capita incomes. Furthermore, the findings of this paper
may help to generate new ideas concerning which factors should be priori-
tized regarding equal opportunities for all young people in education and in
the labour markets of the different regions of Poland.
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