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Abstract 
There is a broad consensus that human capital is one of the key engines of economic growth of cities. If human 

capital is driver of economic growth, then migration is the main mechanism which distributes human capital 

across space. Therefore, it is important to explore migration patterns of individuals with higher education. Number 

of authors examined the migration of university graduates and most of the findings point to the fact that graduates 

migrate more to urban regions. Cities act as escalators, where young and talented individuals are attracted in to 

get access to more career opportunities. Slovakia recorded significant increase of education level in recent 

decades. However, the migration of human capital, especially of the university graduates, is still underexplored. 

Using data from migration registry during 1996 - 2011 we analyze migration decisions of graduates and compare 

them with decisions of individuals with lower education. 
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1 Introduction 
The literature on the spatial sorting is based on the assumption that spatial differences in wages 

is a consequence of different skills and competence structure of the workforce (Combes 2008). 

The phenomenon of spatial sorting occurs when workers with different levels of skills show 

different patterns of behavior when selecting a location. Example of this kind of behavior are 

highly qualified workers, who concentrate in urban areas, respectively in cities and their 

surrounding areas (Faggian, McCann 2006, 2009; Ahlin 2016). There are several reasons why 

such a phenomenon occurs. First, and one of the main reasons is, that individuals with higher 

education concentrate in cities due to thick labor markets (Glaeser 2012). Labor markets in 

cities are represented by large number of firms from different industries, which are seeking for 

smart, highly educated people. The second reason is that cities host majority of universities, 

and the process of sorting happens before entering the labor market. The aim of this contribution 

is to examine the phenomenon of spatial sorting of human capital in Slovakia. In the last 20 

years there has been a massive increase in education level in Slovakia (and especially in the 

increase of university educated people). This increase was caused mainly due to the fact that 

the strong population classes reached adulthood, while the economy went through the 

transformation process, which also resulted in changes in the education system. These processes 

have resulted in increased demand of population for higher education, which subsequently 

resulted in the emergence of new universities and study programs (Sekelský 2014; Rafaj, Rehák 

2016). The topic of migration of human capital in Slovakia was discussed by several authors 

(Dobeš 2001; Šprocha 2011a, 2011b; Rehák et al. 2015), however most of them focused only 

on a descriptive analysis of the evolution of the university educated population in Slovak 



 6th Central European Conference in Regional Science – CERS, 2017  - 309 - 

 

regions and the migration between them. In this contribution, we focused on the spatial sorting 

of human capital in Slovak urban regions. For this purpose, we have defined urban regions 

based on the harmonized definition of urban areas, which was developed by the European 

Commission and the OECD (Dijkstra, Poelman 2012, 2014). We have divided the whole 

territory of Slovakia into urban regions, consisting urban cores (cities) and urban peripheries 

(surrounding areas), and rural area1.  

 

2 Distribution of human capital in Slovak urban regions 
For the identification of Slovak urban regions and rural area we used data from the Population 

and Housing Census 2011 (PHC 2011) collected by the Statistical Office of the Slovak 

Republic. We have followed the methodology developed by European Commission and OECD 

(Dijkstra, Poelman 2012, 2014). For urban cores we selected municipalities, that had high 

population density (compared to surrounding municipalities) and their population were at least 

5000 inhabitants. Urban peripheries were defined on commuting to work data from PHC 2011. 

Urban peripheries include those municipalities, which share of commuting population into 

urban cores exceeds 15 percent. The other municipalities were included into the category of 

rural area. Figure 1 shows Slovak urban regions with urban cores, urban peripheries and rural 

area. 

 
Figure 1 Slovak urban regions and rural area

 
Source: own elaboration, based on data from the Statistical Office of the Slovak Republic,  

data from the Population and Housing Census 2011 

 

Together 78 Slovak urban regions were defined. The basic statistics on individual types of 

territories is provided in Table 1. 

 
  

                                                 
1 A detailed description of the methodology for defining Slovak urban regions is going to be published in Rafaj, 

Rehák 2017 
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Table 1 Basic statistics on Slovak urban regions and rural area 

 Number of 

municipalities 

Share of total 

municipalities (in 

%) 

Number of 

inhabitants in 

2011 

Share of total 

inhabitants in 

2011 (in %) 

Urban cores 161 5.5 2756136 51.1 

Urban peripheries 1730 59.1 1664242 30.8 

- Urban regions 1891 64.6 4420378 81.9 

Rural area 1036 35.4 976658 18.1 

Total 2927 100.0 5397036 100.0 

Source: own elaboration, based on data from the Statistical Office of the Slovak Republic,  

data from the Population and Housing Census 2011 

 

The Table 2 shows that people with higher education are concentrated in urban regions, 

primarily in urban cores. The data suggest that between different types of territories, between 

1991 and 2011, the highest increase in university educated population was observed in urban 

cores (an increase by 10 percentage points). 

 
Table 2 Share of population with higher education in different types of territories 

 Share of population 

with higher education 

in 1991 (in %) 

Share of population 

with higher education 

in 2001 (in %) 

Share of population 

with higher education 

in 2011 (in %) 

Urban cores 8.96 11.72 18.69 

Urban peripheries 2.25 3.79 9.58 

 - Urban regions 6.60 8.87 15.26 

Rural area 2.24 3.29 7.53 

Total 5.82 7.87 13.86 

Source: own elaboration, based on data from the Statistical Office of the Slovak Republic,  

data from the Population and Housing Census 2011 

 

3 Methodology and data 
The analysis of spatial sorting of inhabitants in urban regions and rural area was elaborated on 

the database of internal migration from the Statistical Office of the Slovak Republic. Each entry 

in the database represents a change of permanent residence of individuals in Slovakia during 

1996-2011. Database contains information on age, sex, education, marital status, nationality, 

year of movement, reason of movement and municipality of origin and destination. In this paper 

we use only movements of individuals aged between 18 and 34 as this cohort represent majority 

of moves related to job changes (Long 1992). Our sample consists of 611 351 changes of 

permanent residence. Used methods were descriptive analysis of the evolution of internal 

migration into Slovak urban regions and rural area. Subsequently we used multi-nominal logit 

regression analysis to determine factors, which influence the decision-making process of 

individuals in their territory choice (urban core, urban periphery or rural area). Analyzed 

variables were the level of education, age, sex, marital status and the type of origin municipality 

(urban core, urban periphery and rural area). 

 

4 Results 
Table 3 provides an overview of the migration preferences of both groups, according to the 

territory of origin (from where the residents moved) as well as the relocation areas (to witch 

territories they moved). The data presented in the table represent a summary for all 16 observed 

years. From the data it is clear, that residents with higher education clearly prefer to move into 

urban regions, primary into urban cores. This preference can be clearly seen in all categories of 

the territory of origin. The preferences of the group with lower education are dependent on the 

territory of origin. Inhabitants from urban cores and urban peripheries slightly prefer to move 

into urban regions, but residents from rural area more prefer to move across rural area. 
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Table 3 Share of cohorts migrating from and into individual areas in % 

 from Urban cores from Urban peripheries from Rural area 

 with Higher 

education 
others 

with Higher 

education 
others 

with Higher 

education 
others 

to Urban 

cores 
73.5 46.4 72.7 48.5 67.2 34.8 

to Urban 

peripheries 
22.1 40.7 21.7 39.2 16.2 22.7 

to Rural area 4.4 13.0 5.6 12.3 16.6 42.5 

Source: own elaboration, based on data from the Statistical Office of the Slovak Republic, data from the internal 

migration registry 

 

The evolution of preferences for relocation of the population with higher level of education, 

according to their destination, is provided in Graph 1. It can be seen from the graph, that the 

preferences between urban regions and rural area have not changed very much over time. The 

share of residents moving into urban regions has change from 93.2 % (data from 1996) to 

93.8 % (2011), while the share of population moving into rural area dropped from 6.8 % (1996) 

to 6.2 % (2011). Notable is the change of preferences of inhabitants who moved within urban 

regions. Inhabitants with higher level of education have started to focus more on urban 

peripheries. While in 1996, up to 79 % of inhabitants moved to urban cores, in 2011 only 66.8 % 

of them moved to this type of the territory. However, the proportion of inhabitants who moved 

to urban peripheries increased from 14.2 % (1996) to 27 % (2011). 

 
Graph 1 Migration of the population with higher level of education into different types of territories 

between 1996 and 2011

 
Source: own elaboration, based on data from the Statistical Office of the Slovak Republic, data from the internal 

migration registry 

 

The evolution of the migration of inhabitants with lower level of education is provided in 

Chraph 2. According to data, inhabitants have started slightly prefer to move into urban regions, 

instead of rural area. The share of inhabitants who moved to urban regions increased from 

81.1 % (1996) to 82.2 % (2011). Interesting is the evolution of migration of inhabitants with 

lower level of education. They have started to prefer to move into urban peripheries rather than 

into urban cores. While the proportion of inhabitants who moved into urban cores dropped from 

48 % to 42.9 %, the proportion of inhabitants moving into urban peripheries rose from 33.1 % 

to 39.4 %. 
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Graph 2 Migration of the population with lower level of education into different types of territories 

between 1996 and 2011

 
Source: own elaboration, based on data from the Statistical Office of the Slovak Republic, data from the internal 

migration registry 

 

Results from the multi-nominal logit regression analysis (provided in Table 4) reveals that older 

inhabitants have higher chance to move into urban cores (instead of rural area), women are 

more likely to choose to move into urban cores than men, moving into urban cores is more 

preferable by single people than married. Individuals with higher education have more than 

7 times higher chance to move into urban cores than individuals with elementary education. 

Even individuals with secondary education (with and without certificate) prefer urban cores 

instead of rural area. Urban cores are mostly preferred by individuals whose previous permanent 

residence was in urban periphery. Furthermore, it can also be seen, that since 1996 the 

preference of choosing urban core has gradually started to decrease. 

 

Urban peripheries, compared to rural area, are more preferred by older inhabitants, women and 

individuals with families. The chance of migrating into urban periphery for individuals with 

higher education is approximately 2.3 times higher than for individuals with elementary 

education. This is significantly less than compared with the migration into urban cores. The 

chance to move into urban peripheries is lower than moving into urban cores. On the other 

hand, individuals whose previous permanent residence were in urban cores or in urban 

peripheries have about 5 times higher chance to move into urban periphery, which is 

significantly more than a chance to move into urban core. The preference for moving into urban 

periphery has been greatly strengthened over time. 

 
Table 4 Results from the multi-nominal logit regression analysis 

 Urban cores Urban peripheries 

 Exp (B) Sig. Exp (B) Sig. 

Intercept  0,000  0,000 

Age 1,011 0,000 1,004 0,000 

Male 0,932 0,000 0,992 0,213 

Female REF REF REF REF 

Single 1,402 0,000 0,818 0,000 

Married REF REF REF REF 

Higher education 7,379 0,000 2,255 0,000 
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 Urban cores Urban peripheries 

 Exp (B) Sig. Exp (B) Sig. 

Secondary 

education with 

certificate 

2,743 0,000 1,767 0,000 

Secondary 

education 
1,382 0,000 1,472 0,000 

Basic education REF REF REF REF 

Urban cores 1,937 0,000 5,520 0,000 

Urban peripheries 4,465 0,000 5,329 0,000 

Rural area REF REF REF REF 

1996 1,248 0,000 0,775 0,000 

1997 1,263 0,000 0,789 0,000 

1998 1,057 0,002 0,770 0,000 

1999 1,063 0,001 0,783 0,000 

2000 1,092 0,000 0,790 0,000 

2001 1,135 0,000 0,825 0,000 

2002 1,134 0,000 0,863 0,000 

2003 1,110 0,000 0,889 0,000 

2004 0,976 0,176 0,828 0,000 

2005 1,073 0,000 0,874 0,000 

2006 1,008 0,655 0,875 0,000 

2007 1,058 0,002 0,956 0,012 

2008 0,939 0,000 0,931 0,000 

2009 0,899 0,000 0,904 0,000 

2010 0,906 0,000 0,938 0,000 

2011 REF REF REF REF 

Source: own elaboration, based on data from the Statistical Office of the Slovak Republic, data from the internal 

migration registry 

 

5 Conclusion 
From presented data it is clear that within the Slovak urban regions and the rural area is an 

ongoing process of spatial sorting of the population, depending on its level of education. Based 

on the analysis of internal migration it was revealed that residents with higher level of education 

prefer localities inside urban regions. This group of inhabitants primarily moves into urban 

cores, although this trend is slightly declining over time. Residents with lower level of education 

also prefer to move into urban regions rather than into rural area, but there is no major difference 

in preference between urban cores and urban peripheries.  Moreover, data show us that there is 

a negative phenomenon of outflow of inhabitants with higher education (so-called brain drain 

effect) between territories. If this trend continues in the future, it deepens existing disparities 

between urban regions and rural area, and subsequently it will increase the lag of urban area. 

This finding deserves particular attention for public development policy makers, because 

different approaches are appropriate for different kind of territories. Therefore, specific policies 

should be created for territories with high human capital and specific for rural areas. We are 

aware, that in this paper we have not dealt with all fields and topics, that could explain the 

processes of spatial sorting of human capital in Slovak urban regions. For example, we have 

not dealt with motivations of inhabitants properly, because of the limitation of data. We realize 

that this field plays and important role in a deeper and more comprehensive understanding of 

spatial sorting processes. Therefore, this issue of looking at motivations of inhabitants that 

drives them to change their residence is a topic for further research. Because of data limitations 

we also did not look at wage differences in different types of territories. However, from the 

literature it is clear that in places where highly qualified workers are concentrated, the level of 

wages are high. We also know from the literature that this phenomenon in one of the most 

important motives for inhabitants to change their permanent residence, but because of the lack 
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of suitable data we were unable to look at it on defined urban regions and rural area. The 

disputable issue is whether places with higher incomes also provide a better quality of life for 

inhabitants, than places with lower incomes. This field of research is also a good idea to 

continue in our research on Slovak urban regions and rural area. 
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