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Abstract: Small and medium enterprises are mostly considered as key elements of a market 

economy. Their share is 99% of a total number of all enterprises in Slovakia on average. 

The aim of the paper is to identify regional disparities of the SMEs development in 

Slovakia. As methods, we used chain indexes to compare the changes among numbers of 

small, medium and large enterprises, time series analysis, non-parametric method for 

investigation of the statistically significant differences and correlation analysis. According 

to the results we expect increasing numbers of SMEs in Slovakia in the next four years, 

mainly an increasing of small enterprises. The development of SMEs is very different in 

particular regions of Slovakia. The number of enterprises in remote rural areas grow less 

rapidly then the number of those in more accessible rural areas of Slovakia. The strong 

correlation between SMEs and large enterprises indicates suitable conditions for doing 

business in rural areas for SMEs as well as for large enterprises. The support policy of 

SMEs should be more intensive, especially in the rural areas that are not suitable for a 

large scale business. 
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1 Introduction 

Micro, small and medium enterprises are the engine of the European economy 

[14, 32, 48]. Small and medium enterprises (SMEs) as a part of each market –

oriented economy add flexibility, competitiveness and innovation activities into 

the market environment and contribute to the overall regional development [37]. 
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They are able to fulfill the gaps in the market which cannot be covered by large 

enterprises due to their robustness [19]. SMEs are an important element of market 

economy, job opportunities, added value or foreign trade [17, 41] and essential 

presumption for the stable progress of a country [20]. They are an essential source 

of jobs, create entrepreneurial spirit and innovation in the EU and are thus crucial 

for fostering competitiveness and employment [28, 29, 36]. SMEs are still an issue 

that is interesting to study because it is recognized that small enterprises have a 

major role in the employment and contribution to the gross domestic product [35, 

45]. Therefore, the support of SMEs development is one of the political priorities 

of countries and supranational organisations (such as the European Union). It is, 

probably, the reason why many scientific papers, studies and reports are oriented 

on the factors that improve the success of the SMEs in the market [13, 24, 46, 47]. 

There are usually identified external and internal factors with the regard to the 

success of SMEs. As for the external factors, there are studied macroeconomic, 

political, legal, social, technological and demographic factors and competitive 

environment, as well [3, 4, 5, 10, 21, 31]. As for the internal factors, there are 

considered business experiences and the motivation of the owners/managers will 

be able to manage the organization [35], knowledge management [15], firm size 

and age of the business [25, 27], marketing of their products, qualification of 

employees in the marketing department, finance to undertake marketing research 

[34], lack of infrastructure [8], lack of innovativeness [18, 35, 39, 42], location 

and human capital [11, 25]. Storey [37] suggests that the location of a small 

business is a factor, which influences its performance because the bulk of sales of 

small enterprises are too highly localised markets. Dahlqvist, et al. [12] added that 

the geographic area, where a firm is located, has implications for its access to 

markets and resources such as: finance, skilled labour, subcontractors, 

infrastructure, and other facilities. Enterprises located in urban and commercial 

areas were more likely to survive, during a given year, then those located in rural 

areas [25]. However, Keeble [23] suggests that, whilst on balance rural enterprises 

may grow more rapidly than their urban counterparts; enterprises in remote rural 

areas in the United Kingdom grow less rapidly then those in more accessible rural 

areas. 

2 Material and Methods 

The aim of the paper is to evaluate the impact of the location on the SMEs 

development in Slovakia and to confirm or refuse the above mentioned findings 

on location of SMEs in the Slovak environment. Slovakia is a rural country, only 

the Bratislava region is considered as urban area, all other regions are classified as 

rural or semi-rural counties. For this purpose we tried to identify the most 

attractive regions for SMEs. Moreoer, we compare the trend development in the 

regions with the average trend given by the whole country as well. For this 
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purpose we need to identify the SMEs; unfortunately, there is no single definition 

and the criteria are diferent in various political and legam documents. So, firstly, 

we need to define SMEs for the purpose of this paper. Therefore, the paper is 

organised as follows: The first chapter introduces the various notions of SMEs and 

explains what is considered as a SME for our further analysis. The second chapter 

describes the current state and the development of SMEs during the period of 

1996-2015 in Slovakia and provides a forecasting for the next four years. The 

third chapter identifies the most attractive regions for SMEs and regional 

disparities of the SME development in urban, rural and semi–rural areas using the 

time series and cross-sectional data as well. The last chapter provides discussion 

on the results of the above-mentioned issues. 

The data about SMEs was received from the published data of the Statistical 

Office of the Slovak Republic for particular regions (NUTS III) and counties 

(LAU 1) for a period of 1996-2015 (the starting year is the year of the new 

administrative zoning of Slovakia that is used in the analysis, the last year is the 

year of the newest data at the time of the paper submission). 

As methods, we used chain indexes to compare the changes among numbers of 

small, medium and large enterprises, time series analysis to provide forecasts by 

Statistical Analytical System (SAS), non-parametric method for investigation of 

the statistically significant differences and correlation analysis. 

Chain index is an index number, in which, the value of any given period is related 

to the value of its immediately preceding period as described Pacáková [31]. 

For non-parametric testing, the Kruskal–Wallis test was used characterised as 

follows: 
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H – Kruskal – Wallis test characteristics 

N – total number of counties (all regions combined) 

Rj – rank total for each region 

nj – number of counties in each above mentioned region 

k – number of regions 

For time series analysis, we used the linear trend with auto-regressive errors for 

forecasting of SMEs, the combination of 4 models (log linear trend with auto-

regressive errors, Winters method additive and multiplicative, and linear (Holt) 

exponential smoothing) for forecasting of small enterprises; and combination of 

two models (linear trend with auto-regressive errors and log linear trend with 

auto-regressive errors) for forecasting of medium enterprises. The models are 

described in various publications [2, 9, 37]. 
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Linear trend with auto-regressive errors calculated as follows: 

tt tbby  10
 (2) 

ttt ux  1.  (3) 

where b = (b0, b1) is a vector parameter and {εt} represents the auto-regressive 

errors. 

Log – linear trend with auto-regressive errors, in which the dependent variable 

changes at an exponential rate over time or constant growth at a particular rate 

calculated as follows: 

tt tbby  10)ln(  (4) 

ttt ux  1.  (5) 

where b = (b0, b1) is a vector parameter and {εt} represents the auto-regressive 

errors. 

Linear (Holt) exponential smoothing calculated as follows: 

ŷt+1=ui + vi        (6) 
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Winters method additive calculated as follows: 

  ttt sty   10
 (13) 

Winters method multiplicative calculated as follows: 

  ttt sty   10  (14) 

where st is seasonal pattern and εt is irregular component. 

To quantify the association between the small, medium and large enterprises, we 

used the correlation analysis. We used the Pearson correlation coefficient 

calculated as follows: 
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where cov (x, y) is covariance of two variables in a data set and sx
2, sy

2 are 

variances of x and y as described Pacáková [31]. 

3 Results 

3.1 Notion of SMEs 

There is still no universally accepted definition what small and medium 

enterprises are. In scientific papers, international legal binding or non-binding 

documents or political documents, many definitions of SMEs are included, but 

they differ from one another. We can find the definitions of SMEs based on two 

approaches; qualitative and quantitative ones. Bolton report [7] defines three 

qualitative criteria of SMEs: management of firm by its owner(s) in a personalized 

manner, relatively small share of the market in economic terms, independence in 

the sense that it does not form a part of a larger enterprise is relatively free from 

outside control in its principal decisions. Marwede [27] regards legal form, the 

role of the firm owner, the firm´s position on the market, organizational structure 

and economic and legal autonomy. Loecher [26] deals with the qualitative 

measures such as personal principle, unity of leadership and capital. Despite the 

volume of SME definitions, there is a tendency to accept quantitative criteria, first 

and foremost the headcount or employee number criterion as the main determinant 

in categorizing SMEs [6]. Ardic, Mylenko and Saltane [1] confirm in their cross-

country analysis that the most common definitions used by regulators are based on 

the number of employees, sales and/or loan size. The most common among the 

three is the number-of-employees criterion. Within the World Bank Group, IFC 

and MIGA have official definitions but also define SMEs in other ways. IFC and 

MIGA formally define SMEs as fulfilling two of three criteria: (1) having more 

than 10 and fewer than 300 employees; (2) having between 100 000 and 15 

million dollars in sales; (3) having between 100 000 and 15 million dollars in 

assets [40]. The enterprises under the above-mentioned minimum level are 

considered as micro enterprises. The SME definition has been developing also in 

the legal acts of the European Union. The first definition was incorporated in the 

article 11 of Fourth Council Directive 78/660/EEC on the annual accounts of 

certain types of companies.1 It permits some exemptions from the detailed annual 

accounts for companies, which on their balance sheet dates do not exceed the 

limits of two of the three following criteria: (1) balance sheet total; (2) net 

                                                           
1 Fourth Council Directive 78/660/EEC of 25 July 1978 based on Article 54 (3) (g) of the 

Treaty on the annual accounts of certain types of companies (OJ L 222, 14.8.1978, pp. 

11-31) 
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turnover; (3) average number of employees during the financial year. The first two 

criteria were changed five times but the number of employees is stable over the 

time. The overview is presented in the Table 1. 

Table 1 

Overview of the changes in the financial criteria of SME definition in EU directives 

 Directive 

78/660/EC 

Directive 

94/8/EC2 

Directive 

1999/60/EC3 

Directive 

2003/38/EC4 

Directive 

2006/46/EC5 
and 

Directive 

2012/6/EU6 

Directive 

2013/34/EC7 

Micro-enterprises 

Balance 

sheet total 

EUR 

- - - - 350 000 350 000 

Net 

turnover  

EUR 

- - - - 700 000 700 000 

Average 
number of 

employees 

per year 

- - - - 10 10 

 

 

 

 

                                                           
2 Council Directive 94/8/EC of 21 March 1994 amending Directive 78/660/EEC as regards 

the revision of amounts expressed in ecus (OJ L 82, 25.3.1994, pp. 33-34) 
3 Council Directive 1999/60/EC of 17 June 1999 amending Directive 78/660/EEC as 

regards to amounts expressed in ecus (OJ L 162, 26.6.1999, pp. 65-66) 
4 Council Directive 2003/38/EC of 13 May 2003 amending Directive 78/660/EEC on the 

annual accounts of certain types of companies as regards to amounts expressed in euro 

(OJ L 120, 15.5.2003, pp. 22-23) 
5 Directive 2006/46/EC of the European Parliament and of the Council of 14 June 2006 

amending Council Directives 78/660/EEC on the annual accounts of certain types of 

companies, 83/349/EEC on consolidated accounts, 86/635/EEC on the annual accounts 

and consolidated accounts of banks and other financial institutions and 91/674/EEC on 

the annual accounts and consolidated accounts of insurance enterprises (Text with EEA 

relevance) (OJ L 224, 16.8.2006, pp. 1-7) 
6 Directive 2012/6/EU of the European Parliament and of the Council of 14 March 2012 

amending Council Directive 78/660/EEC on the annual accounts of certain types of 

companies as regards micro-entities (OJ L 81, 21.3.2012, pp. 3-6) 
7 Directive 2013/34/EU of the European Parliament and of the Council of 26 June 2013 on 

the annual financial statements, consolidated financial statements and related reports of 

certain types of enterprises, amending Directive 2006/43/EC of the European Parliament 

and of the Council and repealing Council Directives 78/660/EEC and 83/349/EEC Text 

with EEA relevance (OJ L 182, 29.6.2013, pp. 19-76) 
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Small enterprises 

Balance 

sheet total 

EUR 
(EUA,8 

ECU9) 

1 000 000 2 500000 3 125 000 3 650 000 4 400 000 4 000 000 

Net 

turnover  

EUR 

(EUA, 

ECU) 

2 000 000 5000 000 6 250 000 7 300 000 8 800 000 8 000 000 

Average 

number of 

employees 
per year 

50 50 50 50 50 50 

Medium enterprises 

Balance 

sheet total 

EUR 
(EUA, 

ECU) 

4 000 000 100000000 12 500 000 14 600 000 17 500 000 20 000 000 

Net 

turnover  

EUR 

(EUA, 

ECU) 

8 000 000 20 000 000 25 000 000 29 200 000 35 000 000 40 000 000 

Average 

number of 

employees 
per year 

250 250 250 250 250 250 

This definition is used only for the purpose of this directive on the annual 

accounts of certain types of companies and its amendments. Regardless of this 

limited use, the changes were very often. Moreover, the European Commission 

adopted two recommendations that define SMEs. The indicators are the same as in 

the above-mentioned directives but the highest levels were changed again. In 

1996, the recommendation of EC10 established the first common SME definition 

mainly for the purposes of the implementation of various Community policies. 

The definition could be used in general for various purposes, but a 

recommendation compared to a directive is not a legally binding act. It is binding 

                                                           
8 according to the Fourth Council Directive 78/660/EEC of 25 July 1978 based on Article 

54 (3) (g) of the Treaty on the annual accounts of certain types of companies (OJ L 222, 

14.8.1978, pp. 11-31) 
9 according to the Council Directive 94/8/EC of 21 March 1994 amending Directive 

78/660/EEC as regards to the revision of amounts expressed in ecus (OJ L 82, 25.3.1994, 

pp. 33-34) 
10Commission Recommendation 96/280/EC of 3 April 1996 concerning the definition of 

small and medium enterprises (Text with EEA relevance) (Official Journal L 107, pp. 4-

9) 
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for the European institutions, but it is only voluntary for individual Member 

States. According to the recommendation a small enterprise has fewer than 50 

employees and has either, an annual turnover not exceeding ECU 7 million, or an 

annual balance-sheet total not exceeding ECU 5 million. A medium enterprise has 

fewer than 250 employees, and either, an annual turnover not exceeding ECU 40 

million, or an annual balance-sheet total not exceeding ECU 27 million. In 2003, 

the European Commission adopted a new recommendation11 because of the need 

to adapt it to economic developments. It entered into force on January 1, 2005 and 

applies to all EU policies, programmes and measures for SMEs. Article 2 of the 

Annex of this recommendation defines a microenterprise as an enterprise which 

employs fewer than 10 people and an annual turnover and/or annual balance sheet 

total of which does not exceed EUR 2 million; a small enterprise as an enterprise 

which employs fewer than 50 people and an annual turnover and/or annual 

balance sheet total of which does not exceed EUR 10 million; a medium enterprise 

is made up of enterprises which employ fewer than 250 people with an annual 

turnover not exceeding EUR 50 million, and/or an annual balance sheet total not 

exceeding EUR 43 million. According to the overview of the above-mentioned 

changes only within the EU legal acts we can state that the number of employees 

is the most stable criterion. However, Curran and Blackburn [11] point out that the 

definition of SMEs by number of employees has become difficult due to part-time 

work, casual work or temporary work becoming more widely used by employers. 

Gibson and Vaart [16] consider the criterion of turnover as the most consistent of 

the three quantitative criteria. On the other hand, the financial criteria are changed 

relatively often and then, it is impossible to use permanently changing statistical 

data for a mathematical-statistical analysis mainly for the time series analysis. 

Precisely, product of these definitions is the definition of SMEs legitimized by the 

European Union and, which is used by most of the researchers [6]. Therefore, we 

regard in further analysis the SMEs by number of employees as provided by the 

Statistical Office of Slovakia. Small enterprises are considered as enterprises with 

the number of employees within the range 0 to 49; medium enterprises within the 

range of employees 50 to 250 and large enterprises have 250 employees or more. 

3.2 Development of SMEs in Slovakia 

SMEs represent 99% of all enterprises in the European Union [14]. It is also the 

case of Slovakia, where the share of SMEs is on average 99.85% during the period 

of 1996-2015. Out of it, the share of small enterprises is on average 99.31% of a 

total number of SMEs and the share of medium enterprises in Slovakia is quite 

negligible (only 0.69% on average). The development of SMEs was more 

                                                           
11Commission Recommendation of 6 May 2003 concerning the definition of micro, small 

and medium enterprises (Text with EEA relevance) (notified under document number 

C(2003) 1422) (Ú. v. EÚ L 124, 20.5.2003, s. 36-41) 
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intensive after the accession of Slovakia in the European Union in 2004.The 

number of SMEs was increasing when the economic crisis broke out. Since 2008, 

the number of SMEs is quite stable without important changes until today (Figure 

1). 

 

Figure 1 

Development of SMEs1996–2015 in Slovakia 

The comparison of the development of small, medium-sized and large enterprises 

is only possible according to the chain indexes. The absolute numbers of 

enterprises are not comparable because of a high share (99%) of small enterprises. 

The chain indexes are documented in Figure 2. The impact of the economic crisis 

was reflected in 2009 and 2010 when the highest decreasing was recorded in the 

number of large enterprises. Small enterprises were the first to recover from the 

economic crisis. In 2010, they were increasing in number, but medium and large 

enterprises were still decreasing. The number of these categories of enterprises 

increased one year later. During the period of 1996-2015, the development of 

medium and large enterprises was very similar and the fluctuation was higher in 

numbers than in the number of small numbers. Small enterprises are more able to 

help in the stabilisation process during the economic recession. 

A similar development of medium and large enterprises indicated long-term 

relation between them. However, no co-integration relations were confirmed 

(neither between the numbers of large and medium enterprises nor between the 

numbers of medium and small enterprises). There are no long-term balanced 

relations among the numbers of all three groups of enterprises. Based on the above 

mentioned results we can state that the macroeconomic, legal and political 

changes are able to influence the state and the development of the numbers of 

these three groups of enterprises in a very different way. The number of large 

enterprises is more sensitive to these changes than the number of SMEs, mainly 

the number of small enterprises. 
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Figure 2 

Chain indexes of change in number of enterprises according to their size 

After the economic crisis the numbers of SMEs fluctuates around 530,000. The 

probability of a further trend is proved by the models of time series analysis that 

enable us to predict the development of the number of SMEs in the next four 

years. The forecast models were developed by the statistical analytical system 

(SAS) and the SAS Time Series Forecasting System was used to predict the 

development of SMEs in Slovakia, given the historical data of the absolute data of 

the number of SMEs in the period of 1996-2015. We chose three models that 

predict (1) development of number of SMEs together by the linear trend with 

auto-regressive errors; (2) development of small enterprises by the combination of 

4 models (log linear trend with auto-regressive errors, winters method additive 

and multiplicative, and linear (Holt) exponential smoothing; (3) development of 

medium enterprises by the combination of two models (linear trend with auto-

regressive errors and log linear trend with auto-regressive errors). The forecasting 

results are documented in Table 2. 

Table 2 

Forecast of development of the SMEs in Slovakia based on the historical data 

 Year 2016 2017 2018 2019 

1st model Predicted value 549377 573229 602475 631023 

Upper 95% 
confidence 

580357 615491 653968 686162 

Lower 95% 

confidence 
518396 530968 550983 575884 

2nd model Predicted value 543790 560475 577394 594301 

Upper 95% 
confidence 

562181 587218 610093 631652 

Lower 95% 

confidence 
525400 533732 544695 556951 

3rd model Predicted value 2684 2606 2515 2486 

Upper 95% 

confidence 
2870 2799 2707 2686 

Lower 95% 

confidence 
2498 2412 2324 2285 
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All three models were compared by Mean Absolute Percent Error (MAPE), R-

Square, Akaike Information Criterion and Schwarz–Bayssian Information 

Criterion [9, 2, 37] and the best values of indicators were considered to choose 

particular model for forecasting of SMEs together and individually. The results 

are presented in Table 3. 

Table 3 

Selected indicators for evaluation of model´s quality 

Models MAPE R-Square Akaike Criterion 

Schwarz 

Bayssian 
Criterion 

1stmodel 2,661 0,975 391,912 397,886 

2ndmodel 3,066 0,966 393,594 397,576 

3rdmodel 3,495 0,730 195,191 197,182 

MAPE criterion measures the size of the error in percentage terms. The model is 

acceptable if the MAPE criterion is less than 10. We chose the models with the 

smallest value of MAPE and all three models have MAPE of about 2-3%, which is 

acceptable for forecasting. The values of Akaike criterion and Schwarz–Bayssian 

criterion are useful when comparing more models. In this case, we chose the 

models with the lowest values for each forecasting. The first and second models 

have similar values because the small enterprises prevail in the number of SMEs. 

The R-square characteristic is more than 90% in the case of forecasting of number 

of SMEs together and forecasting of number of small enterprises. We prefer 

models according to the highest R-square and the smallest MAPE. 

Based on the results of the first model (SMEs together) we can expect an 

increasing trend of numbers of SMEs in Slovakia. According to this model, the 

number of SMEs will increase by appox. 100,000 enterprises during the next four 

years. This model was selected as the best according to the above – mentioned 

criteria. We assume that it is very optimistic forecasting because of a relatively 

stable number of SMEs from 2008 until nowadays. Therefore, we separated the 

number of SMEs enterprises between the small and medium enterprises and did 

the forecasting again. The second model for small enterprises indicates an 

increasing trend of the number of small enterprises by appox. 60,000 enterprises. 

We assume that it is more realistic forecasting than the forecasting in the first 

model mainly when expecting a decreasing number of medium enterprises. The 

third model of forecasting of medium-sized enterprises will indicate a decrease by 

about 300 enterprises. Small enterprises are more adaptive when markets fail 

while the medium enterprises are more sensitive to political and economic 

changes, such as the actual migration crisis, preparation of the negotiation process 

between the EU and the Great Britain on the secession from the EU and the 

negotiation process between the EU and the USA on the trade agreement. We 

conclude that the number of SMEs together will indicate an increasing; however, 

this increasing will be probably a little bit smaller than the forecasting according 

to the first model. 



J. Lazíková et al.  Regional Disparities of Small and Medium Enterprises in Slovakia 

 – 238 – 

3.3 Development of SMEs in Slovak Regions 

The Slovak Republic has eight regions (NUTS III) with various levels of 

development and living standard. Therefore, we are interested in allocation of 

SMEs in particular regions of Slovakia. The most developed region of Slovakia is 

the Bratislava region. The number of SMEs is much higher in this region then in 

all other regions of Slovakia during the whole selected period of 2000-2015 (on 

average 47 SMEs per 1 km2, minimum 33 per 1 km2 in 2002 and maximum 60 per 

1 km2 in 2014). All other regions are more comparable considering the number of 

SMEs per 1 km2. The view is provided by Figure 3. 

 

Figure 3 

Number of SMEs per 1 km2 during 2000-2015 in some regions of Slovakia12 

The development of number of SMEs per 1 km2 in particular regions has copied 

the development of number of SMEs in the whole country. The order of the 

regions has been retained during the period of 2000-2015. We can state that the 

SME enterprises prefer more developed regions when they decide on the location 

of their business. There are significant differences between the Bratislava region 

and all other regions. According to the Programme of rural development for the 

programming period of 2014-2020, only the Bratislava region is considered as 

urban region. Other regions of Slovakia are considered as rural (Nitra region, 

Banská Bystrica region, Prešov region and Trnava region) or semi-rural regions 

(Trenčín region, Žilina region, Košice region). It confirms the results of Liedholm 

(2002) that enterprises located in urban and commercial areas are more likely to 

survive during a given year than those located in rural areas or those being 

                                                           

12 * TT – Trnava region, TN – Trenčín region, NR – Nitra region, ZA – Žilina region, BB – 

BanskáBystrica region, PO – Prešov region, KE – Košice region; BA – Bratislava region 

needs a separate figure due to data considered as outliers – its data are between 30-60 

SMEs per 1 km2 
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operated out of home; urban and commercial location is also associated with faster 

growth, as measured by the number of employees hired in a given year. However, 

statistical differences among all other regions are not distinct. Therefore, we use 

the Kruskal-Wallis test to identify statistically significant differences among the 

Slovak regions. We used the data on the number of SMEs per 1 km2 in particular 

counties (LAU1) of each region in 2015. The total number of observations is the 

number of counties (79) that are organized in 8 regions (NUTS 3). Due to small 

number of observations a non-parametric test (Kruskal-Wallis test) was used. 

Statistically significant differences were defined by the multiple range tests in 

Statgraphic. If we regard all 79 counties, the Kruskal-Wallis test confirms the 

statistical significance only between the Bratislava region and the rest of Slovakia; 

it is not possible to follow the potential statistical differences among other regions. 

Therefore, we left out the Bratislava region from the observation; the Kruskal-

Wallis test confirms the statistical significance only between the Košice region 

and the rest of Slovakia. In spite of the fact that the Košice region was among the 

last three regions when comparing their development in the period of 2000-2015 

(Figure 3), it was considered as the second best by the Kruskal–Wallis test. In the 

first case (development in 2000-2015), the number of SMEs per 1 km2 was 

distributed on the whole area of the region and the best counties such as Košice I, 

Košice II, Košice III and Košice IV with the highest number of SMEs were drown 

down by the worst counties such as Rožňava and Sobrance with the smallest 

number of SMEs. In the second case, the number of SMEs per 1 km2 was 

considered only for a particular county, so the best counties in the Košice region 

can use their impact on the results. If we want to consider the potential statistical 

significance in the regions of Slovakia, we need to leave out the outliers caused by 

the best counties from the Bratislava region (i.e. Bratislava I-V counties) and the 

Košice region (i.e. Košice I-IV counties). The number of observations was 

reduced to 70 counties. 

Table 4 

Differences of number of SMEs among regions of Slovakia 

Region Mean Variance p-value K-W test statistic 

Bratislava  17,00 68,65 

0,00013 29,32 

Trnava 12,79 12,19 

Trenčín 11,23 13,37 

Nitra  10,72 19,66 

Žilina 10,77 34,01 

Banská Bystrica 5,89 15,71 

Prešov 6,86 12,27 

Slovak regions; p-value is smaller than 0.05. In addition, according to the multiple 

range tests, there are statistically significant differences: 

- between the Bratislava region and every other region (except the Trnava 

region and the Trenčín region); 
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- between the Trnava region and the Prešov, Košice and the Banská 

Bystrica regions; 

- between the Trenčín region and the Prešov, Košice and the Banská 

Bystrica regions; 

- between the Nitra region and the BanskáBystrica and the Košice regions; 

- between the Žilina region and the Prešov, Košice and the Banská Bystrica 

regions. 

Table 5 

Multiple Range test results 

Region Count Homogenous groups 

Košice 7 X    

Banská Bystrica 13 X    

Prešov 13 X X   

Nitra  7  X X  

Žilina 11   X  

Trenčín 9   X X 

Trnava 7   X X 

According to the above mentioned classification of rural, semi-rural and urban 

regions, we can state that there is no significant difference among semi-rural and 

rural regions regarding the number of SMEs. The counties of the Bratislava region 

which remain after excluding the most developed counties Bratislava I to V are 

not considered as urban area any more, only together with Bratislava I to V the 

data rank these counties as urban ones. We can state that the location is an 

important factor for SMEs development and urban areas are more appropriate for 

SMEs enterprises than rural and semi-rural regions. Finally, we regarded the 

numbers of small, medium and large enterprises in each of the 79 counties of 

Slovakia and found very strong correlation between the pairs of all three groups of 

enterprises (Table 6). 

Table 6 

Correlation matrix between particular group of enterprises 

 Small enterprises Medium enterprises Large enterprises 

Small enterprises 1   

Medium enterprises 0,895971011 1  

Large enterprises 0,834352581 0,949558998 1 

If there are many small enterprises in a particular county, there is also higher 

number of medium or large enterprises. There is an extremely strong correlation 

between medium and large enterprises (0.95). We can suppose that the conditions 

for doing business in a county are suitable for SMEs as well as for large 

enterprises. The support policy of SMEs should be more intensive especially in 

the counties that are not very attractive for doing business either. 
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4 Discussion 

There is still no universally accepted definition what small and medium 

enterprises are. The most usual criteria are the financial criteria of turnover, sales 

or assets and a number of employees. While the limits of the financial criteria are 

still being changed because of its adaptation to economic development, the 

number of employees is more stable during the period of time and so more 

suitable for statistical analysis of the SME development. Therefore, we were able 

to analyse the development of SMEs in Slovakia from 1996 to 2015. The share of 

SMEs is on average 99.85% during the period of 1996-2015. Out of it, the share 

of small enterprises is on average 99.31% of a total number of SMEs and the share 

of medium enterprises in Slovakia is quite negligible (only 0.69% on average). 

The development of SMEs during the economic crisis confirms the fact about a 

higher flexibility of small enterprises which increased in number in 2010 while the 

number of medium and large enterprises was still decreasing. During the period of 

1996-2015, the situation of medium and large enterprises was developed in a very 

similar way, but it was different from the development of small enterprises. We 

assume that small enterprises are able to help the stabilisation process during the 

economic recession more than medium enterprises. It is a question if the support 

policy of SMEs should not be oriented only on the support of small enterprises 

because medium enterprises are more similar to large enterprises than to small 

ones. We had not found any long-term balanced relations among the numbers of 

all three groups of enterprises. Therefore, we suppose that the macroeconomic, 

legal and political changes are able to influence the state and development of the 

quantity of these three groups of enterprises in a very different way. The amount 

of large enterprises is more sensitive to these changes then the amount of SMEs, 

mainly the amount of small enterprises. In the future, we expect an increasing of 

numbers of SMEs in Slovakia (an increasing of small enterprises by app.60 000 

and a decreasing of medium enterprises by app. 300). The medium enterprises are 

more sensitive to the political and economic changes than the small ones. 

The development of SMEs is very different in particular regions (NUTS III) of 

Slovakia. The most developed region of Slovakia is the Bratislava region. The 

number of SMEs is much higher in this region then in all other regions of 

Slovakia. We can state that the SMEs prefer more developed regions when 

deciding on the location of their business. There are significant differences 

between the Bratislava region (urban region) and all other regions (semi-rural and 

rural regions) of Slovakia. The result of Kruskal-Wallis test confirms statistically 

significant differences among the Slovak regions after excluding the urban areas. 

We expected the confirmation of the statistically significant differences between 

rural and semi-rural regions. However, it was not confirmed and the statistically 

significant differences were measured between the Nitra region (rural region) and 

the Banská Bystrica region (rural region) as well as between the Nitra region 

(rural region) and the Košice region (semi-rural region). We conclude that the best 
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conditions for the SMEs development are indicated in the counties of Bratislava I- 

V and Košice I-IV. After excluding these counties from the analysis, the best 

region is still the Bratislava region. The second best are the Trnava region and the 

Trenčín region. The third place is occupied by the Žilina region and the Nitra 

region. The Prešov region rank on the fourth place. The least attractive regions for 

SMEs are the Banská Bystrica region and the Košice region (excluding the 

counties of Košice I–IV). We can conclude that the number of enterprises in 

remote rural areas grows less rapidly then the number of those in more accessible 

rural areas. 

Finally, we found a very strong relation between the pairs of the numbers of small, 

medium and large enterprises in each of 79 counties of Slovakia. We suppose that 

the conditions for doing business in a county are suitable for SMEs as well as for 

large enterprises. The support policy of SMEs should be more intensive especially 

in the counties that are not very attractive for large enterprises either. In spite of 

the effort to eliminate the divergences among the regions of the EU, there are still 

rather considerable differences among the regions of a given country, not to 

mention the differences in the whole EU. 

5 Conclusions 

The share of SMEs was 99.85% during the period of 1996-2015 on average. Out 

of it, the share of small enterprises was on average 99.31% of a total number of 

SMEs and the share of medium enterprises in Slovakia was quite negligible. In the 

future, we expect an increasing trend of numbers of SMEs in Slovakia, mainly an 

increasing of small enterprises. Medium enterprises are more sensitive to political 

and economic changes. The development of SMEs is very different in particular 

regions of Slovakia. The most developed region of Slovakia is the Bratislava 

region. The number of enterprises in remote rural areas grow less rapidly then the 

number of those in more accessible rural areas of Slovakia. The conditions for 

doing business in a county are suitable for SMEs as well as for large enterprises. 

The support policy of SMEs should be more intensive especially in the counties 

that are not very attractive for large enterprises. In spite of the efforts to eliminate 

the divergences among the regions of the EU, there are still rather considerable 

differences among the regions of Slovakia. 
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