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Abstract 
	 Along with globalization and rapid technological change, the importance 
of small and medium-sized enterprises, economic growth and the growth of competi-
tiveness of regional economies are constantly growing. The development of small and 
medium-sized enterprises requires access to intellectual capital, in which the critical 
role of human capital and educated human capital can be recognized. The aim of this 
empirical study is to evaluate the impact of changes in the distribution of educated hu-
man capital at the level of regional economies in the country on the growth of small and 
medium sized entrepreneurship dynamics, using a panel regression. The results of the 
study confirm the fundamental impact of educated human capital on the development 
of small and medium-sized enterprises and, in particular, the positive impact of the 
production of university graduates on the development of SMEs in the regions in which 
they are allocated.

Keywords: intellectual capital, human capital, small and medium entrepreneurship

JEL Classification: J24, L26, O34

Introduction

	 In the early 1980s, a new theory of economic growth was developed which, 
unlike the classical one (labour productivity is considered an exogenous factor that de-
pends on the labour and physical capital ratio and other factors) emphasizes the impor-
tance of education and innovation (elements of human capital) for long-term economic 
growth (Pelinescu, 2015). Intellectual capital is the most important component of pro-
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ductive assets of venture operating in a post-industrial information society (Zhuravlev 
et al., 2018). This type of capital is included in the intangible assets of the company, 
which, although not included in the financial reports of the company, but represents a 
large part of the market value of an enterprise (Manzari et al., 2012). In addition to re-
lational and structural capital, human capital is included into intellectual capital (Wall, 
2005, Tai & Chen, 2009; Martinez-Torres, 2006). As an economic concept, we can under-
stand human capital from both the microeconomic and macroeconomic perspective. 
While from the point of view of microeconomics it is perceived as a carrier of venture 
management, from the macroeconomic point of view it is understood as one of the ba-
sic production factors (Kucharčíková, 2011). The level or quality of human capital can 
be measured by the level of education, abilities and skills, the degree of productivity, 
or the experiences of individuals (Schultz, 1979). New theories of economic growth 
characterize human capital as a sum of innate and acquired abilities, knowledge and 
experience of the individual (Kucharčíková, 2011).
	 Human capital is one of the basic tools for gaining access to knowledge 
(Brassey 1872), especially tacit knowledge rooted in the unique experiences and abil-
ities of the individual (Calcagnini, 2015). An educated human capital mediating access 
to knowledge is a prerequisite for the competitiveness and growth of a company’s pro-
ductivity, it can be a source of production of new ideas, approaches and innovations 
(Zhuravlev et al., 2018). A number of studies have therefore already confirmed that 
there is a link between human capital growth and the formation of enterprises, especial-
ly small and medium-sized enterprises (SMEs), which are key innovators in national 
and regional economies (Carmeli and Schaubroeck, 2005). As increasing the dynam-
ics of small and medium-sized enterprises is a critical prerequisite for technological 
growth in the economy (Laperche & Liu, 2013), our intention in this empirical study is 
to contribute to the understanding of the patterns of formation of small and medium 
sized enterprises. The impact of the availability of quality human capital on the forma-
tion of small and medium-sized enterprises will be measured at the LAU1 level by the 
growth of educated people in regions due to inter-regional migration, and the produc-
tion of new human capital by universities at regional level.

Theoretical background
	 A wide variety of empirical studies document the undeniable role of educat-
ed human capital for economic growth (Lucas, 1988; Barro, 1991; Florax, 1992; Herbst & 
Rok, 2013).
	 According to neoclassical economic theories, human capital influences eco-
nomic growth through labour productivity and through the influence on the so-called 
overall factor productivity. Unlike the original Sollow model (1956), which assumes 
that every employee in the economy is identical in terms of productivity, Lucas (1988) 
considers human capital to be an individual aspect of each “worker.” In Lucas’s model, 
therefore, GDP per capita growth is equal to the rate of human capital accumulation. 
The first contribution to the study of the relationship between human capital and eco-
nomic growth was a study by Mankiw and Romero (1992), who demonstrated on data 
between 1960-1985 that a 10% increase in human capital in the economy would lead to 
an increase in GDP per capita between 6 and 7% to 7.6% (these results were later con-
firmed by Bernanke & Gurkaynak, 2001). Later economic literature already perceives 
the relationship between human capital and technological growth, as human capital is 
beginning to be perceived at the turn of the millennium as a source or transmitter of 
innovation processes (Herbst & Rok, 2013).
	 The most well-known empirical study that examined the impact of the initial 
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educational level of human capital on subsequent economic growth is the contribu-
tion of Barro (1999). The data for more than 100 countries around the world for the 
years 1960-1995 were available for study. Barro found that a global increase in the av-
erage length of population studying by one year would lead to a consequent increase 
in economic growth of 0.7%. Later, Barro and Sala-i-Martin (2004) examined this effect 
through primary school attendance rates and found that as the scholarization rate in-
creased by 10%, the average annual growth increased by 0.27%.
	 Part of the literature after 2000, especially in Europe, has taken a spatially 
disaggregated approach due to the growing importance of regional economies. An ex-
ample of such a study is e.g. Badinger and Tondl (2002), who examined the factors of 
economic growth in 128 European NUTS I regions in the 1990s. They have shown that 
both physical and human capital influence regional economic growth, but emphasized 
that only highly educated human capital had had a significant impact. According to 
their results, an increase in the volume of human capital with a university degree of 
10% will lead to an increase in the economic growth rate by 1%. The spatial aspect was 
included by Lesage and Fischer (2008), who confirmed that educated human capital not 
only affects regional economic growth, but also has a spatial spill-over effects. High-
er economic growth was recorded in regions adjacent to those that produce a large 
amount of educated human capital.
	 Much of the studies that have investigated the migration of educated human 
capital focus on a phenomenon that has come to be known as “brain drain”. These 
studies have provided insights into the effects of the emigration of quality human cap-
ital, which generally tends to migrate from less developed to more developed regions, 
exacerbating development disparities between countries and regions (Ciriaci, 2009). 
Older studies, almost all of which have addressed the issue of brain drain in terms 
of international migration, confirm that the mobility of educated human capital sig-
nificantly impairs economic growth in less developed countries (e.g. Grubel & Scott, 
1966; Kwok & Leland, 1982). The highest rates of migration of educated human capital 
to more developed regions were recorded in a later study by Frédéric and Marfouk 
(2006) in the Caribbean, Central America, East and South Asia, and Central and East 
Africa. The phenomenon of brain drain describes, of course, very asymmetric flows of 
human capital. In addition to the model we described above, the authors recognize two 
other types of migration of educated human capital. The two-way flows of educated 
human capital between spatial units that bring benefits in the form of knowledge ex-
change are referred to as “brain exchange” (Giannoccolo, 2006). Scientific studies also 
describe situations referred to as “brain waste”, where educated human capital leaves 
a less developed region in order to perform menial work in a more developed region. 
Kaczmarczyk (2010) cites as a negative example of this trend in Europe the migration of 
educated Poles for menial work to the United Kingdom since the 1990s.
	 On the macroeconomic level, we have sufficient evidence, that growth in the 
level of quality of human capital is accompanied with economic growth (Anaduaka, 
2014; Ogunleye, 2017). We also have solid evidence that the production of educated hu-
man capital by universities increases the dynamics of business in the regions in which 
the universities are located (Florax & Folmer, 1992; Varga 1997; Audretsch & Feldman, 
2004; Astebro et al. 2012; Doms et al. 2010). 
	 However, the focus of our attention is more on the issue of migration of ed-
ucated human capital within the regions of the country. Inter-regional migration takes 
place mainly due to urban-rural migration (Liu, 2011). While mainly elite talent is able 
to overcome long distances, ordinary educated human capital migrates between re-
gions within a country with a high frequency, which also affects business formation 
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and growth (Eigbiremolen & Anaduaka, 2014; Ogunleye et al. 2017). Entrepreneurship 
is a local event (Audretsch, et al., 2010); therefore, empirical studies have confirmed the 
influence of the parameters of the business environment in the locality on increasing the 
dynamics of migration (Dahl & Sorenson, 2009; Hanson, 2003).
	 Here, however, we come to a gap in knowledge to which we would like to 
contribute. In the current literature on the topic, we still lack a debate on the impact 
of interregional migration on business formation in regional economies (Naudé et al. 
2017; Thomas & Impken, 2018), while there is still a lack of studies that take into account 
the importance of spatial relationships in clarifying the importance of quality human 
capital migration on entrepreneurship. Studies that would have data on the migration 
frequency of the educated at lower spatial levels are also very sporadic. Therefore, our 
intention is to contribute to the understanding of the importance of human capital for 
business development, by assessing the impact of production and migration of the ed-
ucated on the increase of business activity dynamics at the regional level in the post-so-
cialist economy.

Material and methods

	 The aim of the empirical study is to evaluate the impact of changes in the 
structure and availability of educated human capital in regions on the formation of 
small and medium-sized enterprises in the conditions of the Slovak Republic. We for-
mulate the following scientific hypotheses, that arise from the literature concerning the 
impacts of migration patterns on the formation of SMEs (Naudé et al. 2017; Thomas 
& Impken, 2018), while our intention is also to check, whether in conditions of less 
excellent universities compared to those in western countries, roll-out of new educated 
human capital contribute to business formation (Astebro et al. 2012; Doms et al. 2010):

	 • H1: the inflow of educated human capital into regions has a positive effect 
	 on the dynamics of the formation of small and medium-sized enterprises in
 	 the region
	 • H2: the production of university graduates in a region (t-1), positively 
	 influences the dynamics of the formation of small and medium-sized 
	 enterprises in the region

	 We propose the variable numgrad to be time-lagged, as an effect of graduates 
roll-out is not expected to impact entrepreneurship in the year of graduation (Doms et 
al. 2010). A secondary data at the spatial level LAU1 (districts) are used for statistical 
modelling, which we obtained from various sources - data on the number of small and 
medium-sized companies in individual years at the level of Slovak districts were con-
structed using the Register of Institutional Units in the Slovak Republic (Elis database), 
migration rates of the educated population were obtained from individual editions of 
the Yearbook of Slovak Regions and data on the production of graduates of academic 
institutions come from the CVTI (Centre for scientific and technical information) da-
tabase, while the processing of specific frequencies of graduates rolled-out in regions 
were performed manually, based on information about individual faculties in Slovakia. 
Data on the remaining control variables came either from the databases of the Statistical 
Office of Slovak Republic or the Register of Institutional Units in the Slovak Republic. 
The spatial level LAU1 was chosen due to the spatial dimensions and the need to exam-
ine interregional flows at a lower spatial level, but also due to the need for a sufficient 
number of observations for the panel model.
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In Table 1 we can see an overview of the variables of our panel model. As control vari-
ables, we chose the frequency of business services in region, the number of patents 
and utility models registered by private sector actors in the region, the presence of 
incubators, the availability of counselling, population density to control agglomeration 
effects, the share of foreign companies on entrepreneurship in region as a significant 
source of knowledge and exogenous development and the level of the average nominal 
monthly wage.

Table 1 Specification of variables in the panel model

variable description type

SMEs number of SMEs in district i, in year t continuous

imigeduc number of immigrants with completed master degree in district i, in year t continuous

numgrad number of university graduates in district i, in year t-1 continuous

busservices frequency of business services in district i, in year t continuous

inov number of patents and utility models of private ventures in district i, in year t continuous

incub presence of incubators (yes / no) in district i, in year t ordinal

counselling number of counselling institutional units in district i, in year t continuous

popdens population density per built-up area in district i, in year t continuous

foreign share of foreign-owned companies in district i, in year t proportional

avwage average nominal monthly wage in district i, in year t continuous

Source: own processing

	 Our analysis will therefore be based on multi-dimensional data, while we 
will use a panel regression analysis to examine the relationship between the emergence 
of small and medium-sized enterprises in Slovakia and production, or changes in the 
distribution of educated human capital. Panel analysis is a statistical method that is 
widely used in the social sciences, medicine, and econometrics to analyse multidimen-
sional panel data that includes (in the case of strongly balanced panels) the dimension 
of time and space (Maddala, 2001). The modelling will be based on the procedure de-
scribed by Kohler and Kreuter (2009) and thus we will proceed from the OLS model, 
test the problems of the model in post-estimation diagnostics and compare the suitabil-
ity of the model with fixed and random effects. The general equation of the regression 
model can be written as follows:

yit= β0 + β1* x1it + β2*x2it + ... + βn*xnit+ εit

after substituting our variables, the theoretical model can be written as follows:

SMEsit = b0 + b1*imigeducit + b2*numgradit-1 + b3*busservicesit + b4*inovit + b5*incubit 
+ b6*counsellingit + b7* popdensit+ b8* foreignit + b9* avwageit + εit

The variable number of graduates in the region is time-shifted by one year, due to the 
assumption of its later effects.
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Results

	 The development of small and medium-sized enterprises is one of the main 
preconditions for sustainable economic growth of the country, given contribution of 
these ventures to the growth of competitiveness of national and regional economies, 
through their flexibility, innovation dynamics and knowledge production, increased 
resilience in times of macroeconomic fluctuations and significant contribution to em-
ployment growth in the conditions of any country.	

Map 1 Changes in the spatial distribution of small and medium-sized companies in the Slovak 
Republic between 2008-2018

Source: own processing

	 The dynamics of small and medium-sized enterprises in the conditions of 
Slovakia will be investigated, which will be measured in the panel model by the num-
ber of small and medium-sized enterprises. We use the data of the Register of Institu-
tional Units in the Slovak Republic (Elis database) and for the needs of our modelling 
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we select from the database data on the number of small and medium enterprises of the 
size category from 10-250 employees. Between 2008 and 2015, the number of companies 
in this size category in Slovakia was growing steadily. There was a decline recorded in 
the growth of the dynamics of small and medium-sized enterprises between 2016 and 
2018, while from 2019 their number was growing again (ŠÚSR, 2021). We present the 
spatial distribution of small and medium-sized companies in the first and last surveyed 
year (2008 and 2018) on map no. 1.
	 In the period before the temporary decline in the growth of the number of 
small and medium-sized enterprises, we could observe growth in SME dynamics espe-
cially in urbanized regions at the LAU1 spatial level, i.e. in districts of Bratislava and 
some surrounding districts of development poles - especially Senec and Dunajská Stre-
da, further in the districts of the localization of regional seats, especially in the districts 
of Nitra, Žilina, Prešov and Košice. Despite the recorded decrease in the intensity of 
SMEs in the last 3 years examined, an increase in the number of SMEs was also recorded 
in the districts, with otherwise recorded very low values of the number of SMEs, such 
as Čadca, Kysucké Nové Mesto, or Námestovo.
	 The introduction of new technologies, processes and, more generally, new 
knowledge in small and medium-sized enterprises remains key to their growth and 
sustainability. In order for a company to take root in the digital economy, it must have 
a defined framework for producing and embracing innovation. Given the fact that hu-
man capital can be considered as one of the main factors influencing the absorption and 
production knowledge capacity of a company, it is in our interest to map how the avail-
ability of quality human capital affects the formation of SMEs. Due to the availability 
of secondary data, we will work with migration data - immigration of educated human 
capital to the LAU1 region and own production of educated human capital at the level 
of the LAU1 region - by the increase of university graduates.
	 On Map 2 we display the average number of immigrants with a university 
degree in the district between 2008-2018, which clearly reflects the ongoing process of 
urbanization and the growing concentration of educated human capital in cities, espe-
cially in the capital city of Bratislava, as the excluded rural regions are not sufficient-
ly competitive in the context of available business opportunities, job offers in knowl-
edge-intensive industries, the dynamics of knowledge-intensive entrepreneurship and 
available services, social and technical infrastructure in the region.
	 Between 2008 and 2018, up to 59 districts in Slovakia recorded a negative 
migration balance of the educated population. In total, up to 11,748 residents with a 
university degree migrated in the given period from these districts due to job oppor-
tunities and the possibility of starting a business to urbanized districts. Small immi-
gration increases in the districts of south and north of central Slovakia, or districts of 
eastern Slovakia, except Košice and Prešov, are rather the result of normal migration 
for reasons such as job opportunities within the wider region or marriage. Otherwise, 
the values ​​on Map 2 clearly show the trend of migration of the educated population to 
regional cities and the trend of deconcentration of the population from Bratislava to the 
adjacent districts, especially Senec, Malacky, Pezinok, or Dunajská Streda. The lack of 
human capital in rural and structurally disadvantaged regions contributes significant-
ly to the problem of the inability to open new economic activities in rural areas or to 
achieve intelligent specialization of rural economies.
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Map 2 Average frequency of domestic migration of the educated population in the Slovak 
Republic between 2008-2018

Source: own processing

	 New educated human capital was produced by universities in Slovakia in 18 
districts during 2018, while the positive impact of graduates roll-out on regional econo-
my in the district and surrounding districts (knowledge seepage) on business dynamics 
in knowledge-intensive industries was already demonstrated on case of Slovakia (Meli-
chová et al., 2019). However, the volume of graduates produced has been declining 
significantly in recent years, mainly for demographic reasons. For comparison, in 2008 
public higher education in Slovakia produced 34,899 graduates of I. and II. degree of 
full-time study programs and 18,958 graduates of I. and II. degree of external study 
programs, while in 2018 received a diploma from I. and II. degree of full-time study 
30,293 and 3,585 external students´, what is a strong decline.
	 The progressing concentration of educated human capital and the suction 
of human capital from rural to urban areas, together with the reduced volume of pro-
duction of new educated human capital, could have a serious negative impact on the 
dynamics of business in Slovakia. Therefore, in the following parts of the results of the 
study we will evaluate the impact of intra-regional migration and the availability of 
graduates in districts on the dynamics of small and medium-sized enterprises emer-
gence at the regional level. In table no. 2, we provide an overview of the descriptive 
characteristics of the variables in the panel model.
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Table 2 Specification of variables in a panel model
variable observations average st.dev. min max

SMEs 792 252,2298 460,5318 12 4355

imigeduc 792 180,4848 585,1693 0 5566

numgrad 792 514,9773 1788,435 0 14485

busservices 792 94,41919 270,1309 0 5042

inov 792 1,308081 3,323066 0 42

incub 792 0,210859 0,408176 0 1

counselling 790 184,1266 759,0852 0 9603

popdens 792 2312,633 801,4516 1065,142 6025,786

foreign 792 0,035828 0,03372 0,005146 0,318761

avwage 792 727,9661 140,7672 435,54 1400,6

Source: own processing

Before clarifying the outlined relationships, which are the subject of research within our 
modelling, we want to briefly describe procedures used and diagnostics of the panel 
model. We progressed from standard OLS regression, which was used mainly for diag-
nostics, to panel models with fixed and random effects. Estimates of coefficients within 
the model with fixed effects will be decisive for us, given the statistically significant 
Hausman test.
At the bottom of table no. 3 with the results of individual models of SME formation in 
Slovakia between 2008 and 2018, we can also see other tests and post-estimation diag-
nostics, which was used to check the fulfilment of basic regression assumptions. Tests 
showed that the distribution of model errors showed a normal distribution, we also 
did not observe the problem of significant multicollinearity (average VIF 3.5 and VIF of 
individual variables - with max VIF 4.2 that meets the rule of thumb dictating maximal 
value of 5 to consider not relevant level of multicollinearity), but we noted the prob-
lem heteroscedasticity, therefore we used robust estimates for the coefficients of panel 
models. As part of the post-estimation diagnostics of panel models, we also identified 
the problem of cross-sectional dependencies, so we decided to create a model, marked 
in table no. 3 as no. IV., while for estimating the parameters of the coefficients we used 
Driscoll-Kraay standard errors. Data were standardized by z-scoring to allow for inter-
pretation of coefficients.

Table 3 Results of individual models of SME formation in Slovakia between 2008-2018
I. II. III. IV.

variables OLS panel FE (robust) panel RE (robust) DKKRAY

z_SMEs 0,3936*** 0,1300*** 0,4657*** 0,3936***

(0,0585) (0,0259) (0,0149) (0,0264)

z_ numgrad 0,2492*** 0,0858*** 0,2312*** 0,2492***

(0,0252) (0,0165) (0,0153) (0,0129)

z_ busservices 0,0873 0,0502*** 0,0349*** 0,0873

(0,0629) (0,0050) (0,0061) (0,0547)
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z_ inov 0,0781*** 0,0298*** 0,0382*** 0,0781***

(0,0181) (0,0049) (0,0061) (0,0158)

z_ incub 0,0362*** -0,0060 0,0184 0,0362***

(0,0068) (0,0120) (0,0107) (0,0029)

z_ counselling 0,1596*** 0,1009*** 0,1153*** 0,1596***

(0,0367) (0,0083) (0,0095) (0,0348)

z_ popdens 0,0440*** -0,0074 0,1005*** 0,0440***

(0,0093) (0,0386) (0,0164) (0,0028)

z_ avwage -0,0157* -0,0185*** -0,0076* -0,0157***

(0,0070) (0,0040) (0,0044) (0,0044)

z_ foreign 0,0789*** 0,0163* 0,0411*** 0,0789***

(0,0126) (0,0083) (0,0090) (0,0103)

_cons 0,0004 0,0011 0,0001 0,0004

(0,0065) (0,0023) (0,0138) (0,0085)
Number of 
observations 790 790 790 790

F 2561,21*** 90,75*** 47951,14***

Spatial Rho 5390,92***

R-sq: 0,9673 0,9673

Within 0.5353 0.4720

Between 0.9707 0.9655

Overall 0.9546 0.9606

Hettest 765,38***

VIF 3,5

Hausman test 277.95***

Pearsan test for 
cross-sect. dep. 76.56***

Source: own processing

	 The results of the models confirm both hypothesis 1 and hypothesis 2 and 
proved that entrepreneurship formation is very sensitive on human capital distribution, 
both in terms of inter-regional migration and new educated human capital production. 
Even in the conditions of Slovakia, the development of small and medium-sized enter-
prises is significantly influenced by the access to educated human capital, what, howev-
er, can signalize future concerns of business development in rural areas of the country, 
given the pace of urbanization in Slovakia.
	 Several independent variables (especially population density per built-up 
area) indicate trend of the concentration of small and medium-sized enterprises in ur-
banized space. Thus, small and medium-sized enterprises are being formed to a much 
reduced extent in rural areas - also as a result of the emigration of educated human 
capital. The model clearly showed that with the increasing rate of immigration of inhab-
itants with tertiary education to the district, the dynamics of the formation of small and 
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medium-sized enterprises is also increasing. By comparison, the effect of this variable, 
which mainly reflects the migration of educated people who already have some expe-
riences (in most cases), is more pronounced, as is the positive impact of the production 
of new educated human capital at the district level. Inter-regional migration flows and 
the size of a particular labour market are strongly influencing the formation of SMEs, 
which also means that the retention of the educated population in less developed dis-
tricts should become one of the key areas to support rural business development.
	 The dynamics of the formation of a small and medium-sized enterprises was 
influenced by several control variables. If we take into account panel models no. II. and 
III., in addition to the monitored human capital factors, access to knowledge appears 
to be key for the development of small and medium-sized enterprises - the most signif-
icant appears to be the impact of the availability of counselling for entrepreneurs and 
access to knowledge intensive business services for entrepreneurs. The significant need 
for access to new knowledge is also documented by the increased rate of formation of 
small and medium-sized enterprises in regions where innovation capacities, innovation 
traditions and access to legally protected knowledge exist. Small and medium-sized 
enterprises are attracted by agglomeration benefits and the presence of foreign invest-
ment in the region. However, even at the level of urbanized regions, a negative impact 
of certain externalities from the concentration of activities can be noted - in our case, 
it is a variable of the average nominal monthly wage. According to the results of the 
model, some small and medium-sized enterprises are interested in de-concentrating 

from urbanized to rural regions due to cost reduction.

Conclusion

	 Small and medium-sized enterprises are the backbone of every spatial-level 
of economy. Support for small and medium-sized enterprises is relatively strongly en-
shrined in strategic documents - whether the partnership agreement 2021-2027, Vision 
and Development Strategy of Slovakia until 2030, economic and social development 
plans of self-governing regions, or other governmental plans. However, the form of 
support itself seems to be chaotic in the long run, provided by too large a number of 
instruments under the responsibility of both state, self-governing, financial, academic 
institutions (with a specific role of SBA), while in recent ESIF co-funded operational 
program “Research and innovation” provided just support over-oriented on baseline 
activities towards building of the knowledge-based economy.
	 The study points to the need to perceive the development of small and medi-
um-sized enterprises in relation to access to smart capital, with specific regard to human 
capital with tertiary education. From this perspective, policy makers are able to support 
the formation of SMEs, mainly through interventions to improve access to high-quality 
intellectual, and specifically human capital, knowledge and available innovation. Im-
proving the quality of human capital for SMEs can be achieved by strengthening the 
link between higher education and the needs of the labour market and dual education 
in secondary schools (Fürstenau et al. 2014; Assbring & Nuur 2017), by introducing 
innovative tools (Zwolak, 2020) for linking universities with SMEs (such as industrial 
PhDs, innovation vouchers etc.), as roll-out of graduates in Slovakia has been declin-
ing for a long time and thus the need to increase its quality and retention capacity on 
regional level is growing (Hrivnák et al. 2019). Tools to improve access to knowledge 
should be based on the support of in-house research activities, technical start-ups and 
spin-off companies, enhancing partnerships and networking for collaboration on inno-



A
 

C
 

T 
A

 
 

 
O

 
E 

C
 

O
 

N
 

O
 

M
 

I 
C

 
A

 
 

 
U

 
N

 
I 

V
 

E 
R 

S 
I 

T 
A

 
T 

I 
S 

 
 

S 
E 

L 
Y 

E 
 

 
 

 
 

20
21

, 
V

O
L.

 
10

., 
N

O
. 

1.

51

vation activities, building clusters and knowledge hubs, or many other tools, which, 
however, should be integrated into framework allowing for complex strategic planning 
based on multi-source co-funding. We recommend to integrate measures to support 
small and medium-sized enterprises more visibly within the integrated territorial in-
vestments of the new programming period 2021-2027 using multi-source financing, 
while SMEs development priorities must be linked to the completion of knowledge 
infrastructure in rural areas. Retention of human capital in rural should be Slovakia’s 
goal to slow down the urbanization process and growing inter-regional disparities.
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