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Abstract: 
The purposes of the study were to characterize Generation Y as participants in the labour market, 

to identify the economic conditions of labour markets, and to describe the social and individual 

factors of job values and working conditions relevant to this cohort. The article presents the 

results of the conducted research and its main conclusions. The following hypothesis was 

formulated: countries that met the conditions for joining the European Union at the same time 

differ in their respective paths of labour market development and also differ from countries that 

joined the Union in other periods. Additional hypotheses regarding the perception of the workplace 

were also tested. For this purpose, subjective variables were defined to assess working and private 

life conditions. Eurostat data (due to the comparability of labour market variables) as well as data 

from the European Social Survey (due to their representativeness and the subjective nature of 

respondents’ assessments) were used. In terms of analytical techniques, ordering methods were 

applied, namely Hellwig’s method and TOPSIS, along with two-step cluster analysis. The selected 

dataset and methods enabled a comprehensive characterization of the phenomenon and allowed 

comparison of results obtained from both ordering methods. The results indicate that a higher 

level of GDP per capita does not necessarily lead to an increase in the employment rate or a 

reduction in Generation Y unemployment. The ordering methods made it possible to identify 

countries that, in the period from 2005 to 2017, achieved the most favorable labour market 

characteristics. The two-step cluster analysis showed that dividing Generation Y into younger and 

older subgroups is not essential, as their assessments of job quality and working conditions do not 

differ significantly. The analysis conducted over three years also revealed how attitudes toward 

work–life balance, working conditions, and the ability to influence organizational issues at work 

have evolved in selected countries. The obtained results cannot be directly compared with findings 

from other studies, as no comparable research using similar methods, population, time frame, and 

age cohort exists. 
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1 Introduction 

The main objective of the study was to identify work values and attributes describing quality of job, 

which are relevant from the point of view of Generation Y. The supplementary goal was to identify 

labour market conditions which apply to Generation Y. Taking into account the literature 

characteristics of Generation Y, the aim of the study was also to recognize social and individual 

factors of job values/conditions that concern Generation Y. Analysis of work values and the quality 

of job is one of the key aspects of the development of the labour market. Hansen and Leuty (2012) 

state that work values are strictly related to these aspects of a job that are necessary to obtain job 

satisfaction. That is why this analysis cannot be carried out without the participation of employees 

and their opinions, because their expectations and requirements towards employers inspire to 

create jobs that are friendly to employees, so that work will not only be an obligation but also a 

source of satisfaction and a way to self-fulfilment. This is in accordance with the Declaration of 

Philadelphia concerning the aims and purposes of the International Labour Organization.The 

declaration was passed in 1944 and in 1946 it was incorporated into the ILO constitution as an 

annex. In this Declaration an obligation is recognized  "to further among the nations of the world 

programmes which will achieve (ILO, 1944): 

a) full employment and the raising of standards of living; 

b) the employment of workers in the occupations in which they can have the satisfaction of giving 

the fullest measure of their skill and attainments and make their greatest contribution to the 

common well-being." 

Generation Y, whose perception of job is the subject of the study, behaves on the labour market in 

a very different way compared to the other generations. However, this is not the only difference 

between generations. Disparities between people belonging to different age cohorts are noticeable 

in the area of social behaviour, perception of the family and family life, consumption patterns, the 

way of spending free time and many others. 

In literature, it is difficult to find references to research of a similar scope. Parry and Urwin (2011) 

analysed generations from different age cohorts and their perception of work values. Smola and 

Sutton (2002) have extensively described various studies conducted in a direction similar to those 

presented in the article. Tolbize (2008), in turn, analysed the differences in behaviour in the 

workplace of different generations. The most thematic similar research is the study of Kim, Knight 

and Crutsinger (2009) conducted on the impact of work environment on satisfaction and 

commitment at work. However, the study was conducted among students. Wylandet al. (2016) 

presented the results of research on job satisfaction, job preference, work values, but without 

dividing the population into generations. Stanimir conducted similar thematic research but covers 

other periods and using different methods. In the work (Stanimir, 2014) the participation of various 

generational groups in the labour market was analysed. In the works (Stanimir 2015a, 2015b) the 

attitudes and skills presented by Generation Y on the labour market were examined. 

The research results presented in the article were obtained based on representative samples, 

which were determined due to the Eurostat and European Social Survey databases. This action 

seems the most accurate due to the purpose of the study, which is to compare the behaviour of the 

Generation Y as part of the perception of working conditions and quality of work in the European 

Union and especially countries that joined the European Union together with Poland. Analysing the 

International Journal of Economic Sciences Vol. IX, No. 1 / 2020

204Copyright © 2020, AGNIESZKA STANIMIR, agnieszka.stanimir@ue.wroc.pl



behaviours of the Generation Y on the national soil in regional terms, it seems reasonable to 

conduct primary researches divided into professional groups or business activities. Such analyses 

will be undertaken by the author in the future. 

Taking into account the characteristic features of the Generation Y and the changing contributions 

of generations on the labour markets, the following research hypotheses were formed: 

− in the European Union countries, despite striving for economic cohesion, there are 

differences in main indices levels on the labour market; 

− the situation on the labour market in Poland and another countries that joined the EU in 

2004 improved; 

− the quality of work assessment carried out by Generation Y changes over time; 

− gender and age are factors that differentiate the quality of work assessment in selected age 

cohort; 

− Generations Y, in countries that have joined the European Union together with Poland, differ 

in terms of importance of factors characterizing the quality of work; 

− the important factors for the Generation Y are work-life balance, no necessity to influence 

the organizational and political decisions of the company, the ability to decide on a daily 

work. 

2 Literature review on Generation Y and work values 

Generation Y is one of the four generations encountered on the labour market: Traditionalists 

(1922-1945) – some of them are still active, Baby Boomers (1946-1964), Generation X (1965-

1979), Generation Y (1980-2000). 

Figure 1: Activity rates (AR) and Employment 

rates (ER) by age cohorts in 2017 

 

Source: Own elaboration on ground Eurostat data 

[lfsa_argan, lfsa_ergan]. 

Figure 2: Population on 1 January 2018 as % of 

total population by age 

 

Source: Own elaboration on ground Eurostat data 

[demo_pjangroup]. 

In Figure 1, the employment and activity rate of people belonging to particular generational groups 

can be observed. The source of the data is Eurostat data basis. The data is published in a five-year 

range. For this reason, it was not possible to match the age ranges accurately with the age of 

people counted among one of four generations. As Kołodziejczyk (2018) showed in his study, the 

determination of the unemployment and employment rate depends on the factors taken into 
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account for the construction of the indicator. Therefore, when comparing the results obtained for 

Poland and the European Union, the data should be taken from the same source. 

Among traditionalists (Fig. 1), professionally active and employed people constitute 4% of the 

European Union's population as well as 3% in Poland. In 2017, the highest employment rate was 

observed for Generation X, both in Poland and the European Union. Among the people from the 

Baby Boomers generation there are the smallest differences between the employment rate and the 

activity rate. The employment rate of the Generation Y in 2017 was 72% in Poland and 74% in the 

European Union. Assuming that Generation Y was born in the years 1980-2000, it should be 

remembered that the Figure 1 does not cover the entire Generation Y. The youngest participants 

of this generation, although they can be counted among active people, often do not work but 

continue their education. Stanimir (2014) wrote about the analysis of employment and 

unemployment rates for Generation Y, compared to older generations. 

At the beginning of 2018, Generation Y constituted almost 30% of the population in Poland, 25% 

in the European Union (see Fig. 2). It is the most numerous group in Poland and the European 

Union, and it should be noted that people aged 18-19 who are also part of the Generation Y are 

not included in population fractions shown in Figure 2. 

The assumption that Generation Y was born in the 80s and 90s of the twentieth century causes 

this group to be diverse internally. Therefore, this group includes people who are already 

participants of the labour market (age 25-38), those that are starting a job search and the youngest 

Yers who are completing their training or study (aged 18-24). It seems important to distinguish 

between older and younger Yers. Schroer (2015) did likewise in relation to Baby Boomers, 

distinguishing Boomers I-Traditionals and Boomers II-Generation Jones. The factors, which 

significantly contributed to the intensification of the differences between and within generations 

were the development and expansion of new technologies after 1990 as well as political changes 

in Europe at the turn of the 1980s and 1990s. The latter factors influenced the assessment of the 

socio-economic situation by the older generations and the reaction to stimuli from the family 

environment presented by the Generation Y. Khera and Malik (2014, pp. 66) pointed that people 

from Generation Y "have been brought in the time when economies of the world were moving 

toward globalization" and they "grew up in the digital age" as wrote Gentry et al. (2011, pp. 41).  

For Generation Y different birth years are considered in different countries – examples can be found 

in Favero, Heath (2012), Hole, Zhang, Schwartz (2010), Lester et al. (2012), Lichy (2012), Stanimir 

(2015a, 2015b), Treuren, Anderson (2010). Stanimir (2015a), Barwińska-Małajowicz (2011), 

Martini (2005) give many terms for describing the Generation Y, which correspond to the 

characteristics of this group of people. Generation Y is called the millennium generation, job-

hoppers, e-generation, net-generation Wannabees, next generation, Generation Me, I-pop 

generation, e-generation, fussy generation. Very often, according to literature, Generation Y is the 

first generation with unlimited and free access to the computers during their schooling. This 

phenomenon cannot be perceived in the same way in all countries in the world. This statement is 

true for high developed countries. In other countries IT-classes were implemented in the late 

nineties. As Lyons, Duxbury and Higgins (2007) suggest Generation Y have a technological savvy. 

Smith, Roebuck and Elhaddaoui (2016, pp. 57) indicated that Generation Y is "sociable, goal-

oriented, self-confident, social minded, and accepting of diversity". Tolbize (2008) writes about 

Generation Y as about Millenials, Nexters, Generation www, the Digital Generation. 
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Lester et al. (2012, pp. 342) writes that "each generational cohort possesses a unique set of 

characteristics and preferences that distinguish their work place tendencies". Differences between 

generations are receding over time because of changes in the socio-economic situation of the 

household to which belongs a member of the chosen generation and changes in the near and 

distant surroundings. But the generational differences sharpen again at the end of life. Taking into 

account the purpose of the research, very important is Bąkowska’s statement (2013, pp. 10). She 

writes that "each generation has its own occupational preferences and its own market needs„ and 

this is the reason why the analysis of perception of, for example, job quality, should be made for 

every generation group separately. Deal (2007) suggests that the same values are important for all 

generations but they express them in different way. Parment (2013) indicates that in job seeking 

process very important are identity, image and social networks. Generation's Y expectation of 

constant feedback from superiors results in a lack of ability to make critical decisions and in the 

need to indicate by superiors how to proceed (Gursoy, Maier, Chi, 2008). The feedback concept is 

often misunderstood by the Generation Y. 

Smith, Roebuck and Elhaddaoui (2016) suggest that for Generation Y organizational politics or 

group decision-making processes is not important as much as for other generations. They want to 

gain new skills to complete tasks faster, because they are also known as multitasking people. In 

the Parment study (2013, pp. 6) it is indicated that 36.4% of respondents said that "feedback is very 

important for them and affects their efficiency". The description of the behaviour of the Generation 

Y in the labour market is complemented by the fact that they are the youngest generation on labour 

market, but they realize that their knowledge and skills are very high, so they want to be equally, 

respectfully treated. However, it should be remembered that every next generation entering the 

labour market after graduation, is better educated in theoretical issues than older generations. It is 

therefore important for all generations to benefit from theoretical and practical skills of others. The 

functioning of Generation Y can be described as speed action and the expectation of equally rapid 

effects followed by a quick disappointment or even frustration in the lack of results or achievement 

of bad results. Other appreciated values of work are pointed by Hansen and Leuty (2012): these 

are importance of freedom at work and social values, interacting with others, as well as prestige 

work values. However, it is worth noting that Generation Y is very socially and culturally open and 

thanks to the ability to use the lack of territorial limitations in communications, they work without 

problems in multicultural teams. 

The features listed above describing Generation Y show to a certain extent what is their perception 

of the work values and the quality of employment. As in Szwedzik (2015) work and professional 

activity allow people to change the world and improve their economic, professional, social and state 

status. Such a role of work is valid for all generations, but they differ when it comes to attachment 

to the workplace, loyalty and requirements regarding the relevance of their education to their 

profession. For the Generation Y, the change of job is an immediate decision, i.e. if not this job than 

other. The issue of employment, regardless of the employee’s generation, is associated with age 

management in enterprises. Rogozińska-Pawełczyk (2014, pp. 20) indicates that "the purpose of 

age management is to stimulate and maintain activity in the private and professional sphere, not 

only in terms of income but also social contacts, psychophysical condition, participation in the 

acquisition of new technologies" (own translation). On the basis of this definition, it can be 

concluded that age management is, from the perspective of Generation Y, a fully adjusted set of 

actions aiming at using the advantages of the Generation Y and at eliminatingthe occurrence of 

International Journal of Economic Sciences Vol. IX, No. 1 / 2020

207Copyright © 2020, AGNIESZKA STANIMIR, agnieszka.stanimir@ue.wroc.pl



negative traits. Therefore, age-related activities help in achieving higher loyalty, involvement in 

enterprises' activities, return to identification of employees with the company and decrease of job-

hoopping, while improving and encouraging the exchange of skills and knowledge between 

generations. The areas of age management are, among others, flexible working time, protection 

and promotion of health and the way of designing workplaces. These areas perfectly fit into the 

Generation Y job perception. For them flexible working time supports the maintenance of work-life 

balance and the employer should offer various types of benefits, whether health or social. Proper 

age management will enable the employer to accomplish another workplace attribute important for 

Generation Y, i.e. recognition and use of their skills and to propose participation in various issues 

related to the organization and policy of the company. Crespo, Simoes and Pinto (2017) indicated 

that from an individual's point of view the quality of job stems from the socio-economic 

characteristics of employees and the attributes of the company. The authors have shown in their 

study that there are no significant differences in job quality due to age of employees (Crespo, 

Simoes and Pinto, 2017). There is another economic problem associated with the Generation Y: 

life expectancy. Proposed by Kasnauskiene and Michnevic (2017) the life expectancy model shows 

that the 20-29 age group is highly important as far as this issue is concerned, because the horizon 

length for future undertakings plays a crucial role now, such as expectations of longer retirement. 

Advances in health and social care extend life expectancy on the economy, without increase in 

retirement age or real lifetime earnings. 

3 Data and methods of analysis 

In conducted analysis, the data from Eurostat and European Social Study (ESS) was used. This 

choice was made because of the representativeness of the data. For ESS data, weights were 

applied as Design weights multiplied by Population size weights. Due to the data available in 

Eurostat, where the age is divided into five-year periods, in the analysis respondents aged 20-34 

appear. This action is accurate because of the heterogeneity of the Generation Y. 

This age range corresponds to adults who belonged in 2017 to the Generation Y. The data available 

in public statistics (Eurostat) is published for a 5-year cohorts. The selection of a group of 20-34-

year-olds is sufficient, because the share of working people aged 18-19 is low, and there are many 

indications in the literature to include those born after 1995 to the Generation Z. Behaviours of 

people between 35-38 years are interwoven with the characteristics of Generation X. A comparison 

of 20-34-year-olds from 2017 with people belonging to the same age cohort but in 2005-2016 allows 

indicating whether there have been observed radical changes in the perception of the quality of 

work by young people. 

In the study were used linear ordering methods and the twostep cluster analysis. 

Hellwig’s ordering and TOPSIS 

Linear ordering methods allow ranking objects due to the set of characteristics of the research 

problem. Balicki points out that in linear ordering, the measurement of diversity should characterize 

how much, on average, one object is better (or worse) than another object due to variable values 

(Balicki, 2013). 
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In the analysis are used two methods: Hellwig's ordering and TOPSIS. In both methods, it is 

necessary to ensure the comparability of variables. To this end, the following formula of 

normalization is used: 

 𝑧𝑖𝑗 =
(𝑥𝑖𝑗−𝑥̅𝑗)

𝑆𝑗
   (1) 

where: zij – normalized value of j-th variable in i-th object; xij – observed value of j-th variable in i-

th object; 𝑥̅𝑗 – mean of j-th variable; Sj – standard deviation of j-th variable. 

Standardization method, by which a variable is rescaled, finally lead to mean value of each variable 

equal to zero and a standard deviations equal to 1. In Hellwig's ordering (Hellwig, 1968) and in the 

TOPSIS method (Hwang, Yoon, 1981) the next step1 is identical. 

Determine ideal (𝑧+𝑗) and for TOPSIS also non-ideal solution (𝑧−𝑗) 

 𝑧+𝑗 = {
max

𝑖
{𝑧𝑖𝑗}  associated with benefit criteria

min
𝑖

{𝑧𝑖𝑗}  associated with cost criteria     
  (2) 

 𝑧−𝑗 = {
min

𝑖
{𝑧𝑖𝑗}  associated with benefit criteria

max
𝑖

{𝑧𝑖𝑗}  associated with cost criteria     
  (3) 

In both methods, calculation of the Euclidean distance of each object from the ideal solution is 

needed: 

 𝑑𝑖+ = √∑ (𝑧𝑖𝑗 − 𝑧+𝑗)
2𝑚

𝑗=1 , 𝑖 = 1, 2, … , 𝑛  (4) 

The smaller this distance is, the more the object is similar to the pattern (ideal solution) and the 

higher the level of the research problem for this object is. 

In Hellwig's ordering synthetic measure is defined as follow: 

 𝑠𝑖 = 1 −
𝑑𝑖+

𝑑0
, 𝑖 = 1, 2, … , 𝑛  (5) 

where: 𝑑0 =  𝑑̅0 + 2𝑆𝑑0
  and 𝑑̅0 =

1

𝑛
∑ 𝑑𝑖+

𝑛
𝑖=1 , 𝑆𝑑0

= √
1

𝑛
∑ (𝑑𝑖+ − 𝑑̅0)

2𝑛
𝑖=1 . 

The distance determined in this way refers to the maximum possible distance, which is 𝑑0 between 

the ideal solution and non-ideal solution. 

In TOPSIS, integrated evaluation index (the relative closeness to ideal solution) is counted as 

follow: 

 𝑐𝑖 =
𝑑𝑖−

𝑑𝑖++𝑑𝑖−
, 𝑖 = 1, 2, … , 𝑛  (6) 

where: 𝑑𝑖− = √∑ (𝑧𝑖𝑗 − 𝑧−𝑗)
2𝑚

𝑗=1 , 𝑖 = 1, 2, … , 𝑛. 

Both measures, 𝑠𝑖 and 𝑐𝑖, usually take values in the range <0,1>. Higher values of these indicators 

indicate better-rated objects. 

 
1 In the description of both methods, the nomenclature of the TOPSIS method was used, as a more widely known one. 

International Journal of Economic Sciences Vol. IX, No. 1 / 2020

209Copyright © 2020, AGNIESZKA STANIMIR, agnieszka.stanimir@ue.wroc.pl



It is clear that 𝑐𝑖 = 1 when the normalized observations of the i-th object are consistent with 𝑧+𝑗, 

and 𝑐𝑖 = 0  when the normalized observations of the i-th object are consistent with 𝑧−𝑗. 

The measure 𝑠𝑖 in the Hellwig's method, can take a negative value for an object for which the values 

of variables significantly more differ from the ideal solution than other objects, and when the number 

of objects is large. 

In the Hellwig's method, the ordering synthetic measure results from the relation between the 

distance of object to ideal solution and the interval of variability of all the distances between objects 

and the ideal solution. Whereas, in the TOPSIS method, the relative proximity to the ideal solution 

is indicated by the relation of the object's distance to the non-ideal solution to the range given by 

the distance to the ideal and non-ideal solution. For objects with average observations, neither 

similar to ideal solutions nor to non-ideal, 𝑑𝑖+ and 𝑑𝑖− have similar values (the value of the integrated 

evaluation index will oscillate around 0.5). The TOPSIS method prefers objects significantly 

different from the others and which affecting the range of the distance of objects to ideal and non-

ideal solutions. 

Based on the differences in the level of the synthetic variables, the classes of objects may be 

determined due to the 𝑠𝑖 values (and for 𝑐𝑖 respectively): 

 

1: 𝑠𝑖 ≥ 𝑠̅ + 𝑆𝑠𝑖
 

2: 𝑠̅ + 𝑆𝑠𝑖
> 𝑠𝑖 ≥ 𝑠̅

3: 𝑠̅ > 𝑠𝑖 ≥ 𝑠̅ − 𝑆𝑠𝑖

4: 𝑠𝑖 < 𝑠̅ − 𝑆𝑠𝑖

 (7) 

where: 𝑠̅ =
1

𝑛
∑ 𝑠𝑖

𝑛
𝑖=1 , 𝑆𝑠𝑖

= √
1

𝑛
(𝑠𝑖 − 𝑠̅)2 

In the first class are objects with the best results of the 𝑠𝑖 or 𝑐𝑖, in the fourth class – with the worst 

results. 

Thanks to this simple method of objects classification, the obtained division guarantees the greatest 

possible diversity of objects values from different classes and the smallest possible diversity of 

objects in the same classes (Nowak, 1980). 

Based on Hellwig's (𝑠𝑖) and TOPSIS (𝑐𝑖) synthetic measures, global taxonomic measures of 

development (𝐺𝑇𝑀𝐷𝑖) is calculated according to the following procedure (Panek, 2014): 

− determining the development pattern with optimal values of group indicators: 

 𝑧0ℎ = max
𝑖

𝑠ℎ,𝑖, (𝑖 = 1, 2, … , 𝑛, ℎ = 1, 2, … , 𝑘) (8) 

− calculation of the distances between each object and the pattern: 

 𝑔0𝑖 = √∑ (𝑧0ℎ − 𝑠ℎ,𝑖)
2𝑚

𝑗=1 , (𝑖 = 1, 2, … , 𝑛)  (9) 

− calculation of the global taxonomic measure of development: 

 𝐺𝑇𝑀𝐷𝑖 = 1 −
𝑔0𝑖

𝑔0
, (𝑖 = 1, 2, … , 𝑛)  (10) 

where: 𝑔0 =  𝑔̅0𝑖 + 3𝑆𝑔0𝑖
  and 𝑔̅0 =

1

𝑛
∑ 𝑔0𝑖

𝑛
𝑖=1 , 𝑆𝑔0𝑖

= √
1

𝑛
∑ (𝑔0𝑖 − 𝑔̅0)2𝑛

𝑖=1 . 

The lower the 𝐺𝑇𝑀𝐷𝑖 values are, the worse the assessment of the object in groups and in the 

overall approach of the study is. 
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Twostep cluster analysis 

Another method that was used is the twostep cluster analysis. This method allows the occurrence 

of non-metric and metric variables in the dataset. Another advantage of this method is the large 

sample size. It is recommended more than 200 observations (Trpkova, Tevdovski, 2010, pp.304). 

These two aspects significantly distinguish the twostep cluster analysis from the widely used 

clustering algorithm, like k-means clustering or agglomerative hierarchical techniques. 

If there are only metric (or quasi contiguous) variables in the dataset then Euclidean distance is 

used during the analysis. However, if at least one of the variables is categorical, then assuming a 

normal distribution of continuous variables and a multidimensional normal distribution for 

categorical variables, the log-likelihood distance is used. Trpkova and Tevdovski (2010, pp.304) 

pointed out, that good results are also obtained even if the distribution assumptions are not met. 

The analysis is carried out in two steps: pre-clustering of cases and clustering of cases.  

In a pre-clustering step, the clustering of observation into small subclusters is conducted. 

Subclusters in next step are defined as new observations. At this stage, a new data matrix is 

computed with smaller number of cases for the analysis in next step. Objects are allocated to 

classes according to the distance criterion. In pre-clustering step, the random order of observations 

is recommended to exclude the dependency of the results on objects input ordering. 

In clustering step, grouping of objects is conducted with traditional clustering methods taking into 

account data, which contain results calculated in the pre-clustering step. In both steps, the suitable 

distance measure is needed. The way of calculating the log-likelihood distance is as follows: 

 𝑑𝑖,𝑗 = 𝜉𝑖 + 𝜉𝑗 + 𝜉〈𝑖,𝑗〉  (11) 

 𝜉𝑣 = −𝑁 ∙ ((∑
1

2
∙ log(𝜎̂𝑘

2 + 𝜎̂𝑣𝑘
2 )𝐾𝐴

𝑘=1 ) + ∑ 𝐸𝑣𝑘
𝐾𝐵

𝑘=1 )  (12) 

where 𝑣 = {𝑖, 𝑗, 〈𝑖, 𝑗〉}; 𝐸𝑣∙𝑘 = − ∑ (
𝑁𝑣𝑘𝑙

𝑁𝑣
∙ log

𝑁𝑣𝑘𝑙

𝑁𝑣
)

𝐿𝑘
𝑙=1 ;  𝑑𝑖,𝑗 – the distance between i-th and j-th cluster, 

〈𝑖, 𝑗〉 – number of cluster which is forming by joining of clusters i-th and j-th; 𝐾𝐴 (𝐾𝐵) – the total 

number of continuous (categorical) variables; 𝐿𝑘 – the number of categries for the k-th categorical 

variable; 𝑁 – the number of observations; 𝑁𝑣 – the number of objects in v-th cluster; 𝑁𝑣𝑘𝑙 – the 

number of objects in v-th cluster, where k-th categorical variable takes l-th catagory; 𝑁𝑘𝑙 – the 

number of objects in k-th categorical variable that takes l-th category; 𝜎̂𝑘
2 – the estimated variance 

of the k-th continuous variable for the entire dataset; 𝜎̂𝑣𝑘
2  – the estimated variance of the k-th 

continuous variable in v-th (Trpkova, Tevdovski, 2010; Şchiopu, 2010). 

In the equation (12), the expression −𝑁 (∑
1

2
∙ log(𝜎̂𝑘

2 + 𝜎̂𝑣𝑘
2 )𝐾𝐴

𝑘=1 ) measures the dispersion of the 

continuous variables k with cluster v. The entropy 𝐸𝑣∙𝑘 is a measure of dispersion for categorical 

variables. If only non-metric variables occur in the study, the 𝑑𝑖,𝑗 is a measure of entropy. 

In next step, as in agglomerative hierarchical clustering, objects are connected into clusters 

according to the smallest distance. 

If the distances are measured using the Euclidean distance, then the object is classified as a part 

of this class which the centre of gravity is in the nearest distance. Similarly, distances between 
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classes are counted as distances between the centres of gravity of classes. Centres of gravity are 

vectors of mean values of variables in the class. 

To determine the number of groups one of Bayes (𝐵𝐼𝐶𝑅) or Akaike (𝐴𝐼𝐶𝑅) information criterion 

should be used. For 𝑅 clusters: 

 𝐴𝐼𝐶𝑅 = −2 ∑ 𝜉𝑟
𝑅
𝑟=1 + 2𝑚𝑅  (13) 

 𝐵𝐼𝐶𝑅 = −2 ∑ 𝜉𝑟
𝑅
𝑟=1 + 𝑚𝑅 log 𝑁 (14) 

where: 𝑚𝑅 = 𝑅{2𝐾𝐴 + ∑ (𝐿𝑘 − 1)𝐾𝐵
𝑘=1 } – the number of independent parameters. 

BIC and AIC measures give preliminary information, which solution of R should be chosen to 

classify objects. In addition to determining the number of classes, it can be indicated the relative 

contribution of both types of variables (metric and non-metric) in the creation of classes. In 𝐻0 (the 

null hypothesis) the variables can be considered significant. The importance of continuous variables 

is measured as follows: 

 𝑡 =
𝜇̂𝑘−𝜇̂𝑣𝑘

𝜎̂𝑣𝑘
√𝑁𝑘  (15) 

where 𝜇̂𝑘 (𝜇̂𝑣𝑘) – the estimator of 𝑘-th continuous variable mean in entire dataset (in chosen cluster). 

Statistics t has Student distribution with 𝑑𝑓 = 𝑁𝑘−1 (the significance level is two-tailed). 

For the categorical variable 𝜒2 test is used:  

 𝜒2 = ∑ (
𝑁𝑣𝑘𝑙

𝑁𝑘𝑙
− 1)

2𝐿𝑘
𝑙=1 .  (16) 

Statistics (16) has 𝜒2 distribution with 𝑑𝑓 = 𝐿𝑘. 

The objects are assigned to the nearest cluster, it means their distance to the centre of gravity of 

group is smaller than critical value V (for log-likelihood measure) or C (for Euclidean distance): 

 𝑉 = ∏ 𝑅𝑘 ∏ 𝐿𝑚𝑚𝑘   (17) 

 𝐶 = 2√∑ 𝜎𝑘𝑙
2𝐾𝐴

𝑘=1

𝐾𝐴   (18) 

Otherwise, observations are treated as outlier. 

4 Situation on the labour market 

Perception of work and working conditions largely depends on the general attitude of the community 

to the surroundings prevailing on the labour market. For this reason, it is necessary to look at 

changes in the labour market taking into account the basic indicators describing this situation. 

Using bubble charts the comparison of changes in GDP per capita and employment rate of people 

aged 20-64 in years 2005 and 2017 are shown (Fig. 3, Fig. 4). 

In both figures (Fig.3, Fig.4) employment rates in two age groups are presented. The age cohort 

spanning 20-34 years is adequate for Generation Y in 2017. In addition, the same age cohort was 

taken into account in year 2005, because it was intended to compare if the employment rate of 

young people in their first years on the labour market got better since 2005 to 2017. 
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Figure 3: GDP per capita and employment rate 

of people aged 20-64 and 20-34 in year 2005 
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Source: Own elaboration on the EUROSTAT data 

(prc_ppp_ind, lfsa_ergan).  

Figure 4: GDP per capita and employment rate 

of people aged 20-64 and 20-34 in year 2017 
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Source: Own elaboration on the EUROSTAT data 

(prc_ppp_ind, lfsa_ergan).  

In Poland in 2005, the level of GDP per capita was one of the lowest in Europe, and the employment 

rate of 20-64 year olds was only 58%. In 2005, only 59.7% of 20-34 year olds Pole were employed, 

but employment rate for this age cohort in 2017 is higher – and reached 70%. The education of 

Poles is getting better and more people receive higher education every year. In Poland, according 

to the guidelines of the Europe 2020 strategy, 45% of population aged 30-34 should constitute 

people with higher education. This goal was achieved in 2017, and from 2010 the number of people 

aged 30-34 with higher education is upper than the EU average (this difference is constantly 

growing in favour of Poland). Further, there are more and more jobs in Poland. Job vacancy rate in 

2016 was 0.66% (2015 - 0.54%, 2012 - 0.34%, 2011 - 0.42%, 2010 - 0.54%). 

The economic situation shown in Figure 3 and Figure 4 was no equal in chosen countries. 

Therefore, it was interesting to find countries where the labour market conditions were better than 

in others, over the years. On the grounds of the following data describing labour market in years 

2005-2017 (GDP per capita in PPS, employment rate in age cohorts 20-64, 20-24, 24-29, 30-34, 

unemployment rate in age cohorts 20-64, 20-29, 30-34, rate of young people in age 20-34 neither 

in employment nor in education and training) the Hellwig's ordering and TOPSIS method were 

carried out. The results are presented in Tables 1 and 2.  

The results of the TOPSIS and Hellwig's methods are only slightly different. The Hellwig's method 

gives the opportunity to indicate at what stage the country is, aiming for ideal solution (Eq. 2). The 

TOPSIS method makes it possible to place the country in the space created by the ideal and non-

ideal solution. In order to illustrate differences in the results of both methods, the assessments 

obtained by Germany and Malta were analysed. After applying the TOPSIS method Malta was 

rated better in 2005 (rank 18) than Germany (place 20). Whereas, after applying the Hellwig's 

method, these countries have changed positions in order. Since both methods take into account 

the distance of the object from the ideal solution, the differences obtained in this matter do not affect 

the differences in ordering (Malta is less similar to the ideal solution than Germany). Therefore, 

attention should be paid to the remaining elements of order measures in both methods. In the 

Hellwig's method, the factor influencing the position in the order is the level of the distance from the 

ideal solution for which, according to the normal distribution, 5% of the observations have the worst 
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results (𝑑0 =  𝑑̅0 + 2𝑆𝑑0
 in equation (5)). Malta always had results closer to worse distances from 

ideal solution than Germany. This implies Germany's better position in order. On the other hand, in 

the TOPSIS method, differences in the distances between Malta and Germany from the ideal 

solution were not as significantly different as in the case of distances from the non-ideal solution, 

where Germany always had a lower distance. The closer distance from the ideal solution had most 

influence on Germany's position in order than in the case of Malta. 

In both Tables (1 and 2) numbers means rank of country in respective year. The colours describe 

the class to which the country was classified in a given year, according to the (Eq. 7). 

Table 1: Results of TOPSIS method 

 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 GTMD 

NL 1 1 1 1 1 1 1 2 2 2 2 2 1 1 

DK 2 2 2 2 3 4 6 6 6 6 7 7 9 2 

LU 3 3 4 8 2 2 2 1 1 1 1 1 2 3 

IE 4 4 5 11 20 18 20 20 17 15 10 9 7 14 

UK 5 6 9 9 8 8 8 8 7 7 6 6 6 6 

AT 6 7 7 4 4 3 3 3 3 3 4 5 5 4 

CY 7 5 3 3 5 6 9 14 20 22 23 23 24 9 

SE 8 8 6 5 6 5 4 5 5 5 3 3 3 5 

SI 9 9 8 6 7 10 12 12 15 18 15 17 13 8 

FI 10 11 11 7 9 9 7 7 8 9 13 13 16 7 

PT 11 13 18 17 15 15 16 21 22 21 20 20 18 17 

EE 12 10 10 10 23 23 18 15 12 10 9 12 11 16 

FR 13 19 19 15 13 13 13 11 11 14 19 19 21 15 

BE 14 16 17 16 12 12 11 10 10 13 16 18 19 13 

LT 15 12 12 14 25 26 22 18 14 12 11 11 12 18 

ES 16 15 15 24 28 28 27 27 27 27 27 27 26 27 

CZ 17 18 14 12 14 14 14 13 13 11 12 10 10 12 

MT 18 17 16 13 11 11 10 9 9 8 8 8 8 11 

LV 19 14 13 18 27 27 23 19 16 16 14 16 17 20 

DE 20 20 20 19 10 7 5 4 4 4 5 4 4 10 

HU 21 22 25 28 26 22 21 22 21 19 18 14 14 22 

RO 22 21 22 22 19 16 17 17 19 20 21 22 20 19 

IT 23 23 24 27 22 21 19 25 25 26 26 26 27 26 

EL 24 24 27 26 21 25 28 28 28 28 28 28 28 28 

BG 25 25 21 20 17 20 24 24 24 23 24 24 22 23 

HR 26 27 23 23 18 19 26 26 26 25 25 25 25 25 

SK 27 26 28 25 24 24 25 23 23 24 22 21 23 24 

PL 28 28 26 21 16 17 15 16 18 17 17 15 15 21 

Source: Own elaboration on ground EUROSTAT data (prc_ppp_ind, lfsa_ergan, lfsa_urgan, edat_lfse_20). 

The situation on labour market in 2005 in Poland was the worst of all analysed countries (Tables 1 

and 2), but in next two years the situation started to get better, and finally in 2017 the TOPSIS 

integrated evaluation index and Hellwig's ordering synthetic measure for Poland were on the middle 

level. In 2007 when Bulgaria and Romania joined EU, the indices in Hellwig's and TOPSIS methods 

for those countries were better than for Poland, but in 2017 a better situation was observed in 

Poland. In 2007, the highest values of the integrated evaluation indices were in Netherland, 

Denmark, Cyprus, Luxembourg, Ireland and Sweden. In the next years the integrated evaluation 

indices in Luxemburg and Netherland were still very high, but in Ireland it was seen that since 2008 

the situation on labour market was worse from year to year, and since 2009 to 2012 even worse 

than in Poland. 

International Journal of Economic Sciences Vol. IX, No. 1 / 2020

214Copyright © 2020, AGNIESZKA STANIMIR, agnieszka.stanimir@ue.wroc.pl



Table 2: Results of Hellwig's ordering 

 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 GTMD 

NL 1 1 1 1 1 1 1 2 2 2 2 2 1 1 

DK 2 2 2 2 3 4 6 6 6 6 6 7 8 2 

IE 3 3 3 11 18 18 19 18 15 12 8 8 6 11 

LU 4 4 6 10 2 2 2 1 1 1 1 1 2 4 

UK 5 6 8 8 8 9 8 8 7 7 7 6 7 6 

AT 6 7 7 4 4 3 3 3 3 3 3 3 3 3 

CY 7 5 4 3 5 6 9 13 19 22 21 22 22 10 

SE 8 8 5 5 6 5 4 5 5 5 4 4 4 5 

SI 9 10 9 6 9 10 12 12 16 17 17 16 12 9 

FI 10 9 10 7 7 8 7 7 8 8 11 12 14 7 

PT 11 12 19 17 13 15 15 21 22 20 20 20 18 17 

FR 12 17 17 13 12 12 11 10 10 14 16 19 20 13 

BE 13 16 16 14 11 11 10 9 9 10 14 14 19 12 

ES 14 14 15 26 27 28 27 27 27 27 26 26 26 26 

EE 15 11 11 9 23 21 16 15 12 11 10 13 11 15 

CZ 16 18 14 12 15 14 14 14 13 13 13 10 10 14 

LT 17 13 12 15 24 26 20 16 14 15 12 11 13 18 

DE 18 19 18 16 10 7 5 4 4 4 5 5 5 8 

LV 19 15 13 19 28 27 21 19 17 16 15 15 15 19 

MT 20 20 20 18 14 13 13 11 11 9 9 9 9 16 

EL 21 21 25 25 20 22 28 28 28 28 28 28 28 28 

HU 22 22 24 28 26 25 23 23 21 19 19 18 17 22 

RO 23 23 22 23 21 17 18 20 20 21 22 23 21 20 

IT 24 24 27 27 25 24 24 25 25 26 27 27 27 27 

HR 25 26 23 22 17 19 26 26 26 25 25 25 25 25 

BG 26 25 21 20 19 20 25 24 24 24 24 24 24 23 

SK 27 27 28 24 22 23 22 22 23 23 23 21 23 24 

PL 28 28 26 21 16 16 17 17 18 18 18 17 16 21 

Source: Own elaboration on ground EUROSTAT data (prc_ppp_ind, lfsa_ergan, lfsa_urgan, edat_lfse_20). 

Results of TOPSIS method and Hellwig's ordering are generally convergent. The results obtained 

in both methods for the countries of the European Union in the years 2005-2017 indicate that the 

group of the best-rated countries is more numerous after applying the Hellwig's method than the 

TOPSIS method. Therefore, Hellwig's method does not indicate such radical differences between 

countries as the TOPSIS method. After applying the Hellwig's method, Austria was also in the best 

class, and after calculating the 𝐺𝑇𝑀𝐷𝑖 (Eq. 10), the changes in the Austrian labour market 

conditions in the years 2005-2017 were ranked in 3rd place. 

In Hellwig's method of ordering in 2005, in the group with the lowest level of assessment of the 

situation on the labour market, there were Croatia, Bulgaria, Slovakia and Poland. Of these 

countries, only in Poland, the level of the analysed phenomenon has significantly improved and in 

2016 and 2017 the situation on the Polish labour market was allocated into the second class. 

Comparing values of Hellwig’s synthetic ordering measure and integrated evaluation index in 

TOPSIS calculated for countries which participate in European Union since 2004, it should be 

marked that situation on labour markets in those countries is evaluated better from year to year. As 

it has already been mentioned, Poland, which belongs to these countries, in 2005-2017 obtained 

the best improvement in positioning of labour market conditions (in both methods). Similar way of 

improvement can be indicated for Malta and the Czech Republic (Fig. 5 as example for TOPSIS). 

In both orderings, the assessments of situation on labour market in Cyprus and Slovenia 
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deteriorated in 2017 compared to 2005. Both methods indicate that Cyprus in 2005-2010 was highly 

valued due to the situation on the labour market. However, since 2013, the situation has steadily 

deteriorated, and consequently this country was positioned in the last places of the third class. In 

Lithuania, Latvia and Estonia, a sudden, significant deterioration of the labour market conditions 

was observed in 2009 and 2010. In the subsequent years, the situation started to improve and 

Estonia and Latvia dealt best with a short crisis (Fig. 5 as example for TOPSIS). 

Figure 5: Results of TOPSIS for countries participating in EU since 2004  

 
Source: Own elaboration on ground EUROSTAT data (prc_ppp_ind, lfsa_ergan, lfsa_urgan, edat_lfse_20). 

On the ground integrated evaluation indices in TOPSIS and Hellwig's ordering synthetic measure, 

the global taxonomic measure of development was calculated (last columns in Tables 1 and 2). 

The largest difference in the obtained the 𝐺𝑇𝑀𝐷𝑖 is visible for Malta (the position in TOPSIS is five 

places higher than in the Hellwig's method) and Ireland (the position in Hellwig's method is three 

places higher than in the TOPSIS). 

The analysis of the perception of work values was carried out for the Generation Y based on ESS 

data from 2006, 2010, and 2012. In this study, it was hypothesised that there are differences in the 

perception of working conditions between people belonging to the young generation in the countries 

that acceded the European Union in 2004 together with Poland. This problem is well-based due to 

cultural differences between the analysed countries and the fact that perception of work is an 

individual and subjective phenomenon, not controlled by meeting conditions necessary for 

admission to the European Union. The study included four variables related to the characteristics 

of the younger generation of adults, i.e.: how satisfied with job they are (sat_job), satisfied with 

balance between time on job and time on other aspects (sat_balance), allowed to decide how daily 

work is organised (decide_work), allowed to influence policy decisions about activities of 

organisation (influence_decisions). Generation Y perceives work differently than older generations. 

Young people, if they are not satisfied with their job, they simply change it, and the balance between 

private life and work is their important postulate. The attitudes of Generation Y, described in the 

literature, indicate that they want to decide independently about the style of work and want to have 

an impact on organizational decisions made in the company. In the study, three other variables 

were also taken into account: how strong is your satisfaction with life as a whole (sat_life), gender, 

age (20-34), and country as a variable complementing the characteristics of the distinguished 
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groups. In all analysed years, age and gender turned out to be insignificant for the determination of 

groups. Their importance did not exceed 1%. Therefore, these variables were not included in the 

further analysis. In 2006 from all the countries that joined the EU in 2004, only Cyprus, Estonia, 

Hungary, Poland, Slovenia, Slovakia participated in the study. In 2010 and 2012, the Czech 

Republic and Lithuania joined this group. To determine the number of cluster, the auto-cluster was 

applied. In the first step of this procedure, BIC was calculated for each number of clusters. In the 

second step, the greatest change in distance between two closest clusters was found as in 

hierarchical clustering procedure. 

Figure 6 shows the result of the two-stage classification carried out for the year 2006. In the first 

group are respondents who declared a complete control over the organization of their daily work. 

They had no influence on policy decisions about activities of organisation. However, they were 

extremely satisfied with job and with balance between work and their activities, and almost satisfied 

with life as a whole. This group was mostly observed in Cyprus. 

In the second group (Fig. 6) are respondents, who: had in 2006 mid control over daily work 

organisation, they had influence or had no influence on policy decisions in job, but they were almost 

satisfied with job and life as a whole. They were neither satisfied nor dissatisfied with work-life 

balance. This group was mostly observed in Slovenia. 

The third group (Fig 6) described respondents, who had no influence on their daily work as well as 

policy decisions about activities of organisation. However, they are satisfied with job and life, and 

not satisfied or dissatisfied with balance between life and work. This group was representative for 

young Poles. 

The last group (Fig. 6), mainly observed in Slovakia, include people who almost did not have 

influence on policy decisions about activities of organisation, had influence or had no influence on 

daily work. However, they were very satisfied with job and life as whole. They were neither satisfied 

nor dissatisfied with work-life balance. 

Figure 7 shows the result of a two-stage classification carried out for data from 2010. In the first 

group are respondents who completely had no control over daily work and policy decisions about 

activities of organisation. However, they were satisfied with job, balance between work and their 

activities, and with life as a whole. This group was mostly observed in Hungary. 

In the second class (Fig. 7) is a group of people who were least determined how to assess selected 

factors, and they completely had no influence on policy decisions in job. This group was mostly 

observed in Czech Republic. 

The third group (Fig. 7) is mostly characteristic for young Poles, described respondents who had 

no influence on policy decisions about activities of organisation. However, they were satisfied with 

job and life, balance between life and work and life as whole. They had or had no influence on 

workday organisation. 

The last group (Fig. 7), mainly observed in Cyprus, include people who assessed all chosen factors 

in very positive way. 
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Figure 6: Results of the twostep cluster analysis 

(2006)  

 
Source: Own elaboration on ESS data (ESS Round 3, 

2006). 

Figure 7: Results of the twostep cluster analysis 

(2010) 

 
Source: Own elaboration on ESS data (ESS Round 5, 

2010). 

Figure 8: Results of the twostep cluster analysis (2012) 

 
Source: Own elaboration on ESS data (ESS Round 6, 2012). 

Figure 8 presents the result of a two-stage classification carried out for 2012. In the first group are 

respondents who completely had no control over daily work and policy decisions about activities of 

organisation. However, they were very satisfied with job and with life as a whole. They were neither 

satisfied nor dissatisfied with balance between work and life. This group was mostly observed in 

Hungary (see also groups no. 4 in 2006 and first in 2010). 

The second group (Fig. 8), mainly observed in Poland, include people who in a very positive way 

assessed all chosen factors. This group was also characteristic for Cyprus (as in both previous 

years). In the third group were respondents mainly from Estonia, whose assessments of all factors 

were very high. The last group differs from the third only in assessment of influence on decisions 
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about activities of organisation, which was very low. These groups included mainly Estonians, but 

also Hungarians, Lithuanians and Slovakians. 

5 Conclusions 

Checking the accuracy of research hypotheses was possible due to the use of the indicated 

methods of analysis. 

Comparing GDP per capita and the employment rate (20-64 and 20-34 age range), it can be noticed 

that the employment rate increased along with the GDP growth. The exception was Italy, where 

GDP per capita exceeded the average value calculated for the analysed countries, but the 

employment rate in both age cohorts was lower than average and lower than in other countries with 

a similar GDP per capita value (in both years 2005 and 2017). In 2017, the employment rate of 20-

34 year-olds was the lowest in Italy. 

In most countries in 2005, the employment rate of 20-39 year olds was higher than 20-64 year olds 

(11 countries). In 2017 only in Malta, the United Kingdom, the Netherlands, Ireland and Austria the 

employment rate of 20-39 year-olds was higher than in the population of 20-64 year-olds. In 2017, 

there were more countries than in 2005 in which the employment rate of 20-64 year olds exceeded 

70%. For 20-39 year-olds, only half of the countries had the employment rate higher than 70% 

(similarly as in 2005). 

The Hellwig's and TOPSIS methods used in ordering of European countries clearly indicated the 

changing standards on these labour markets. 

The Hellwig’s method is a good way to order countries due to selected sets of variables describing 

the situation on the labour market in comparing to ideal solution. Ordering according to the TOPSIS 

method involves the comparison of countries with an ideal and non-ideal solution. Both of the 

applied methods clearly indicated that there are differences in ordering depending on the factor to 

which we refer when organizing objects in rank order. Combination of the Hellwig’s ordering 

synthetic measure or TOPSIS integrated evaluation index with the classification of annual results 

received detailed information about changes in the labour market in 28 EU countries. Information 

on trends in changes on the labour markets was obtained. It was possible to indicate countries 

where the situation was: 

− stable at a very high level: Luxemburg, the Netherlands, Austria; 

− stable at a high level: Great Britain, Denmark, Slovenia, Finland, Sweden; 

− changing for the better: Poland, Malta, the Czech Republic, Estonia; 

− stable at a very low level: Greece, Italy, Croatia; 

− constantly fluctuating: Germany, Cyprus, and Hungary. 

By usingthe Hellwig's and TOPSIS methods, it was possible to observe changes on labour markets 

situations in the countries that joined European Union together with Poland, against the background 

of the remaining countries, reporting the accession earlier or later. 

The analysis of work perception made only for the Generation Y using the twostep cluster method 

indicated that choosing a narrow age cohort there are no differences between 20-39 year-olds from 

different countries. Gender was also not a significant factor diversifying the perception of quality of 

life and work. In the literature life and work balance is very often indicated as characteristic of the 
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young generation of adults. As the result of conducted analysis it should be pointed that this factor 

was important in classifying respondents only in 34% in 2006, but in the next years, its importance 

was higher than 50%. Twostep cluster analysis showed the differences between young people from 

selected countries, thus confirming that the assessments of subjective factors were influenced not 

by political decisions about the similarity of economic development, but cultural and social factors. 

Young Poles in 2006 were a group of people dissatisfied with participation in the life of the 

enterprise in which they were employed. In the following years, their assessments of work values 

in association to life satisfaction were getting higher. The most satisfied with all assessed aspects 

of work and balance between life and work were Cypriots. 

Summing up, it should be stated that both types of analysis clearly indicated the changing standards 

on the labour market in the analysed countries and enabled a multi-aspect analysis of a very 

important social and economic problems. 
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