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Abstract. In comparison to other EU countries, Slovakia is characterized by increased business activity and the highest representation of 

micro-enterprises in the business sector. In the years 2017/2018 -, up to 75% of companies in the SME segment conducted business activity 

in the field of industry, accommodation, trade, transport and construction. The collected data clearly indicates a growing trend in providing 

accommodation services, business and information services, business and brokerage services. The main objective of the study is to assess 

the sectorial structure of SMEs and managerial determinants of their efficiency. The research sample of the enterprises has shown that even 

these methods can better warn against bankruptcy by predicting whether business will or will not be sustainable. In comparison to   EU-28, 

Slovakia has a significantly higher representation of industry and civil engineering in the sectoral structure of SMEs, while the service 

sector is under-represented. We conducted a research focusing  on our defined area of business in the SME segment. The evaluation of 

efficiency is most often performed by ratios, which are based on current financial statements of companies. The disadvantage of these 

measurements is the focus on a certain quantified range of parameters that do not significantly affect the overall efficiency of the unit. 

Based on the DEA methodology, a selected segment of services in individual regions of Slovakia was analysed in details.  The SME sector 

in individual regions of Slovakia is showing differences. This work presents the results of the clearly defined efficiency of business entities. 

The main part of this work is about the exact determination of factors that need to be changed in order the specified entity shows signs of 

efficient management  
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1. Introduction  

 

One of the most important discussions of scientific  literature is related to the factors that determine the efficiency 

SMEs, analyzing different specific factors and selected determinants SMEs. Only the precisely processed and 

evaluated data are helpful to address the issue of  business development in the SME sector. Identifying the factors 

that cause this segment to have a competitive advantage is a high research priority. Differences need to be 

identified and the determinants  of low economic performance in all regions of our country has to be removed 

(Dellis et al. 2016; Lambert 2017; Selivanova-Fyodorova et al., 2019; Chehabeddine & Tvaronavičienė, 2020).  

There are several studies available in the scientific literature that are addressing the issue of SMEs. There are 

different approaches about the definition and characteristics of SMEs. There are also numerous criteria either 

qualitative or quantitative to decide what form of enterprise we talk about. Undoubtedly, we can say that these 

forms of businesses are an important element of the market that cannot be replaced by large companies due to 

their robustness (Anyakoha, 2019; Chunling, 2019; Hudáková & Masár, 2018). SMEs form the basis of a market 

economy, employment, added value or international trade, and are a prerequisite for stable growth of the global 

economy (Zauskova, Reznickova, 2020; Cooper, 2017; Peracek, et al., 2017; Chrenekova et al., 2016; Csikosova, 

Culkova, 2012). They are a strategic source of jobs that create entrepreneurship, especially at regional level and 

contribute to innovation in the EU, therefore the most important entities promoting competitiveness, employment 

and business efficiency (Harabi, 2005; Kordos, 2018; Poór et al., 2020; Dvorský et al., 2020). 

 

Considering further scientific studies and literature, our  ambition is to focus on firm-specific factors potentially 

influencing efficiency. The aim of our study is to identify the influence of the selected efficiency factors in the 

SME sector.  The choice of specific sector orientation is motivated by the effort to capture individual effects on 

efficiency. The paper is organized as follows: presents literature review on the topic connected with measuring 

efficiency determinants of firms:  introduce data and methodology: assess empirical results and their discussion 

within conclusions. 

 
  

2. Theoretical background 

    
Several research studies emphasize the importance of measuring the effectiveness and evaluating the degree of 

innovation performance of SMEs (Brocki, 2019; Meyer, Kot, 2019). The influence of institutional factors on 

ensuring the innovative performance of SMEs deserves attention. SMEs have become an important field of 

research in the last years of our century (European Commission, 2016 a, b). The aim of this research is to reveal 

the influence of orientation on the interaction of individual inputs and the effective operation of companies in the 

service sector (European Commission, 2017). Business development is very important in terms of macroeconomic 

development of the state (Janoskova, Culkova, Csikosova, 2018). This has an impact on GDP and reducing the 

number of unemployed in regions showing weak economic performance (Cepel, 2020, Remeikiene et al., 2020; 

Haviernikova et al., 2019; Cera, 2019). We define the performance of SMEs primarily in quantitative terms. 

Factors with a direct impact affect the results in the field of finance, quality of production, revenue increase, 

reduction of costs, increase in profits, company liquidity and stock levels (Huggins,2015; Raisová, Regásková, & 

Lazányi, 2020; Zavadska, Zavadsky, 2020). The previous factors focus on  quantitative assessment of companies, 

but the qualitative aspect is also important, such as setting and meeting the company's strategic goal, potential 

customer satisfaction, innovation, but also product and service promotion and marketing development (Pisar, 

2019; Lakner, 2018). 
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The scientific literature mentions a wide range of environmental factors potentially influencing  the performance 

of SMEs. An increased attention is paid to a stable size of the business (Vekic, 2020; Belas et al., 2020; Gupta, 

2016; Virglerová  et al., 2017; Kotaskova, Rozsa, 2018; Dyduch, 2019), business staff and human resources 

practices, sales networks, products, processes, marketing innovations, as well as the sustainable management 

(Kotulic et al., 2017; Lazikova et al., 2018; Tingvall, 2018; Durda  & Kljucnikov, 2019). Exports, market 

orientation and planning flexibility have been identified as priorities in SME studies in terms of transformation 

into efficient economic units (Sheehan, 2013; Bencikova, Mala, Minarova, 2013; Wallsten, 2000; Jašková, 2019; 

Dvorský, et al. 2019). Sustainable development in the field of services is closely related to the level of business 

development in the country (Kozubíková & Kotásková, 2019). Our government targeted to develop this segment 

(Horvath and Machyniak, 2016; Cibik, and Melus, 2019). It is backed by the existence of a relatively wide range 

of institutions, which focus exclusively or at least to some extent on supporting policies to create a favorable 

business environment for small businesses (Altuntas, 2018; Tamulevičiene, 2020). 

 

Sustainability entrepreneurship is directly related to the financial situation of the enterprise (Cvetanovič et al., 

2014). The importance of factors  enhancing the firm´s efficiency  was initially discussed  in  the work of 

Wernerfelt (1984) and later significantly developed by Barney (1991). The size of SME proved to have no impact 

on the efficiency.   Most  works have proved that larger businesses  generate higher profits and thus showed 

positive relation between the size and business performance (Pratheepan, 2014). On the other hand, some studies 

found evidence of a negative size-profitability relationship. In order to maintain the market position and 

competitiveness, companies must constantly adapt to market changes, whether it is a change in consumer 

preferences or in the behavior of competitors. Thus, the competitiveness of enterprises is affected by a numerous  

of factors, which affect the efficiency of business.  

 

The evaluation of efficiency is most often performed using financial indicators, which are based on parameters 

from financial and annual reports on the management of the company (Mikhaylova, 2019). The disadvantage of 

these measurements is the focus  on a certain number of financial factors that assess the overall effectiveness of 

the examined business units insufficiently. We used the quantitative DEA method for this assessment (Fernandes, 

2018; Wei, 2012). 

 

3. Research objective and methodology 

 

DEA methodology is the selection of the investigated units from the aspect of their efficiency.  The unit is 

efficient when it consumes a small number of inputs, while generating a large number of outputs. Data wrapping 

method is an optimization method classified as a method of multicriteria decision-making. In comparison to 

statistical models, comparing units with respect to average efficiency, DEA is based on the theory of linear 

programming. When evaluating the effectiveness of units, it is necessary to introduce a hypothetical (virtual) unit, 

which is characterized as a weighted average of effective units. A hypothetical unit becomes the basis for 

evaluating real units. A real unit will be inefficient if it produces fewer outputs or consumes more inputs than the 

hypothetical unit. Sometimes it is difficult to identify common units, which involve various inputs and outputs. 

The DEA method generalizes the calculation of the relative efficiency rate and allows different weights of input 

determinants and output determined key factors for individual units of the model. These weight values are not 

connected to price but to item technology, and the term of relative technical efficiency is used. The DEA model is 

considered an important management tool for determining efficiency. The basic task is to compare organizational 

units within a certain specified reference group. 
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The DEA methodology has the principle of comparing inputs and outputs. Accordingly, we distinguish models 

focusing on these aspects, where influence directly interferes with management of the surveyed company or 

operation. In general, efficiency is expressed as a ratio of the output values to the input values. Its value  is 

considered to be less than or equal to 1. The mentioned ratio of output and input units expresses the value of the 

efficiency of the units. Relative efficiency DMUj, j = 1,. . . , n are defined as a function of the determined factors 

as follows (Simar, 2007; Ramanathan, 2011): 

 

 

                                    
                                                                                   

(1)                                                                               (1) 

 

            

 

   

 

 

Assuming we have m input items and s output items, we have determined individual 𝐷𝑀𝑈𝑗 from a set of n units 

we will record input data (𝑥1𝑗,…, 𝑥𝑚𝑗) in the matrix X and output data (𝑦1𝑗,…, 𝑦𝑠𝑗) in the matrix Y. Then it has 

matrix X size (m x n) and matrix Y size (s x n)  (Charnes, 1984; Mardani, 2017): 

 

 

                                (2) 

 

 

                                                                     (3) 

 
 

Purpose function:                                                                    (4) 

 

 

Restrictive conditions:                                     (5) 

 

 

Non-negative condition                                                                     (6) 
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CCR DEA model - input-oriented CCR model based on standardization of the value of x_j^T v=1 assesses the 

efficiency of units.  

 

The DMUj is considered to be effective in the case E_j ((u_(j,) ) ̂,(v_(j,) ) ̂ )=1  and u> 0, v> 0. The use of 

declared conditions is justified by the type of tasks, because each task aims to maximize the efficiency of the 

DMU. Zero price means that the given input or output is neglected. If these zero prices suppress unfavourable 

inputs or outputs, the  DMU can become effective. 

 

 

 

 

 
 

(7) 

 

 
The BCC DEA input model also focuses on a detailed analysis of inputs, with both positive and negative trends. 

The model is the following (Tsai, 2016): 

 
 

 

 

 

 

 
 

 

 

(8) 

The result of solving  problems “n”, but not necessarily “n” different levels, since the level that belongs to the 

effective DMUj may be the closest level for any with inefficient DMUj. The input CCR and BCC models assume 

total independence of the inputs (or outputs), so the input (or output) of any given DMU does not affect the input 

(or output) of other units. 

 
4. Results and discussion 

 
The SME segment has its own precisely defined rules for the inclusion of companies in a given structure. The 

relevant data are very important. We can state that there were 542,525 active business entities in our country at 

the time of the research. The sectoral structure is presented in Figure 1. After 2010, the development of the 

number of micro-enterprises has stabilized and currently reaches almost 96,8% of the total number of active 

entities. The relationship between small businesses and large development companies is in favor of doing 

business in small businesses. The trend is a 3% annual increase. The growth rate of large companies leveled off.   
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Figure 1. Sectoral structure 

Source: own processing 

 

The research conducted focused on processing statistical data of eight regions in Slovakia. We will use the 

following abbreviations for each region: Bratislava region (BA), Trnava region (TR), Trenčín region (TN), Nitra 

region (NI), Žilina region (ZA), Banská Bystrica region (BB), Prešov region (PO), Košice region (KE). Almost 

one fifth of the SMEs (19.0%; 106,643, respectively) carried out their main business activity in trade sector. This 

is followed by the construction sector, where representation of SMEs was 17.0% (95,315).  A total of 76,454 

SMEs performed their main activity in the industrial sector, which represents a share of 13.7%. Approximately, 

every fifth active small and medium-sized enterprise can be found in BA region.  In other regions, the 

representation of SMEs is lower (Table 1.). After the BA region, most of the surveyed companies are 

concentrated in the ZA region. Their ratio reached  13.69%. TN region is the lowest represented by SMEs. The 

most significant drop in the number of SMEs by 3.09 % was recorded in  BA region. In absolute terms, this 

represents a decrease of 3,898 business entities. In the case of other regions, the number of SMEs decreased by 

1.1% to 2.4% annually. The number of SMEs increased only in PO region by  2.2%, and ZA region by 0.5%. 

 

 
Table 1.  Number of business entities by region 

Regions of  SR Micro-enterprises Small enterprise Medium 

enterprise 

Large enterprises 

Bratislava region (BA) 73022 3342 895 225 

Trnava region     (TR) 18862 1299 273 60 

Trenčín region    (TN) 16381 1325 303 91 

Nitra region       (NI) 22561 1498 346 65 

Žilina region       (ZA) 21939 1587 329 75 

Banská Bystrica  (BB) region 19406 1179 252 52 
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Prešov region    (PO) 19343 1468 284 56 

Košice region    (KE) 21948 1364 258 55 

Total 213462 13062 2940 679 

                      Source: our processing 

 
There are 122,576 active SMEs registered in BA region.  Micro-enterprises accounted for 96.39%, which 

represent the lowest share of all regions of the Slovak Republic (Hudáková et al., 2017; Haviernikova et al., 2018; 

Peracek, 2019). Small enterprises accounted for 2.69%, and the least represented were the medium-sized 

enterprises with 0.69%. The attractiveness of  BA region for large companies is confirmed by high representation 

of small, medium and large companies  compared to  the size structure of companies at national level. The largest 

concentration of SMEs was recorded in  Bratislava district (22.2%). The service sector has a high importance in 

Slovakia , since it can be considered as a key to tourism sector development.  The volume of revenues in tourism 

sector produced by SMEs reached 22%, while this ratio was 9% in the case of self-employed.  Based on the 

assumption of economic growth in Slovakia, development of services sector is a priority.  The volume of revenues 

in this sector accounts for up to 85% of the total volume of profits in the small and medium-sized enterprises 

segment. We focused on companies that provide accommodation in individual regions. The efficiency of these 

facilities would bring increase in tourism activities and employment in tourism sector of Slovakia.  Today, this 

segment is characterized by low labor productivity and low qualification of employees in the sector.  The 

employment in this segment is presented in Figure 2., according to years and regions. 

 

 
 

Figure 2. Share of employment in the accommodation and services segment 

Source: own processing 
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Efficiency model 

 

During the efficiency assessment of the particular segment within the regions, we chose the suitable DMU units 

from each region. It was a sample of 34 accommodation units, which we randomly  selected from different  

regions of Slovakia. We examined the sample over a period of six years (2014-2019). 

We made 204 observations, which were analyzed in terms of time series. From each region, We selected and 

compared five accommodation facilities characterized by the same parameters from individual regions of 

Slovakia. We achieved to maintain the homogeneity of the individual DMUs. The next step in the implementation 

was to determine the inputs and outputs for the DEA methodology in order to  calculate the efficiency. The trend 

in our segment is to increase outputs, while maintaining the same inputs, or to increase outputs when decreasing 

inputs. We have chosen the following parameters as input parameters: employees, receivables, total assets. As 

output variables, we determined the following: restaurant revenues, equity, accommodation revenues. For clarity, 

we named the individual DMUs by regions and serial number. We marked the researched accommodation 

facilities by regions. 

 

Based on these data, efficiency  can be calculated using DEA CCR models, which assume that subjects have 

constant revenues of scale, and DEA BCC, which assumes variable revenues of the scale as the efficiency limit is 

not linear for BCC, can envelop more DMUs. Thus, the results of the efficiency measurement according to the 

DEA BCC model are better. The DEA CCR and DEA BCC models can be further divided into input and output. 

The input model is focusing on minimizing inputs at a given volume of outputs; the output model on maximizing 

outputs at a given volume of inputs. It should be emphasized that the resulting values of input and output 

efficiency are inverse values. If we want to explain the efficiency values using a regression model, it is necessary 

to determine these explanatory variables, which could be the determinants of the efficiency calculated in the first 

step. The second step is the actual implementation of the regression model. Therefore, such an approach is called 

a two-step DEA. Table 2. shows the basic characteristics of possible determinants of the efficiency of 

accommodation units. 

 

 
Table 2.  Basic statistical indicators for a set of possible determinants of efficiency 

Indicator Customer 

evaluation 

Capital-

Ownership 

Accommodation 

category 

Business 

time period  

Region of SR 

N 204.00 204.00 204.00 204.00 204.00 

Min 71.00 1.00 1.00 6.00 1.00 

Max 96.00 3.00 2.00 35.00 3.00 

Standard deviation 0.51 0.85 0.46 14.12 0.80 

Average 83.51 2.11 1.33 20.52 2.00 

Source: our processing 
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The input efficiency values are in the closed interval 0 to 1. The output efficiency values are in the left closed 

interval 1 to infinity. The DMU is effective if its efficiency is equal to 1 for both models. 

  

 

 

Table 3. shows the results of the DEA models for the whole sample of accommodation facilities during the 

research period. 

 

   Table 3. Basic statistical indicators efficiency of DEA models 

 

Variable Average Standard 

deviation 

Spread Min Max Lower 

95%  int.  of 

reliability 

Upper 

95%- int. of 

reliability 

CCR output model 0.8915 0.1311 0.0253 0.6384 1.0000 0.8795 0.9212 

BCC input model 0.9621 0.0911 0.0191 0.6232 1.0000 0.9454 0.9684 

CCR output model 1.1231 0.0944 0.0430 1.0000 1.7895 1.1819 1.1843 

BCC output model 1.0930 0.1093 0.0126 1.0000 1.5846 1.0549 1.0890 

 

Source: our processing 

 

The average value of our sample in the case of input CCR model is 0.89, while the value in the case of  BCC of 

the input model is approximately 0.96. If we would like to determine the extent average of the basic set with 

a probability of 95%, it can be said that for CCR efficiency  will be an interval of 0.88 to 0.92. In the case of the 

BCC model, it will be 0.95 to 0.97, which are relatively good values. However, it should be emphasized that these 

are average values, the lowest efficiency achieved in the case of the CCR of the input model was 0.62 and in the 

case of the BCC model 0.64. 

Our study provided the statistically significant impact of some determinants, namely evaluation of customers, 

ownership-capital, category of accommodation, length of conducting business, region.  Thus, we can agree with 

Grasserová et al. (2012) that the variable of efficiency depending on the determinants is used to measuring. Our 

findings can be explained by several arguments. 

In this chapter, we will deal with the evaluation of the effects of individual determinants of the efficiency of 

accommodation units. Based on the performed analysis, we used the double bootstrap methodology. The purpose 

of this methodology is that the dependent variable becomes a variable of a stochastic nature. We applied truncated 

regression to the achieved results. The results are summarized in Table 4. 
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Table 4.  Summary results  

 

  

Regressor CCR efficiency  BCC efficiency  

                                              

                                                                            

                                                                        Dependant variable                          Dependant variable 

 

Intercept 0.856718 *** 1.341728 ** 

    Evaluation of customers (  0.005575 ** 0.000385 *** 

Ownership-capital  (  0.183561 *** 0.170011 *** 

Category of accommodation (  -0.904269 ** -0.205118 ** 

Length of conducting business (  0.008558 ** 0.007768 ** 

Region SR(  -0.035853  -0.023846 * 

Sigma 0.070846 *** 0.061322 ** 

  

R-squared 0.7587  

 

0.7133  

LogLikelihood           91.752  97.875  

Note:                           *p<0,1,**p<0,05,***p<0,01  

Source: our processing 

 

From the point of view of the influence of individual factors on efficiency of accommodation facility, the 

following findings can be observed in both models. Reviews of accommodated guests are very important.  The 

evaluation of customers has a positive effect, so increasing the positive evaluation, the efficiency of the 

accommodation facility also increases. This indicator acquires greater significance in both BCC models (Figure 

3.). Ownership - the variable 1 in resampling expresses purely domestic ownership and 3 expresses purely foreign 

ownership. The higher value tends to increase efficiency faster, and therefore we state that accommodation 

facilities with solely foreign ownership are more efficient than accommodation facilities 100% or in a certain 

proportion owned by domestic and foreign owner.  The variable is statistically significant in both models at the 

significance level of 0.01. The category of accommodation facility is a factor, where value 1 is indicating a 

guesthouse, while value 2 refers to hostels.  If this variable has a negative effect, it can be said that a lower value 

will reduce efficiency less, which means that guesthouses are more efficient than tourist hostels. The predictive 

ability of the model is higher in the case of the BCC model based on the Log likelihood and R-squared indicators, 

while this model describes 71.33% of the variability of the basic set. The main part of our research is to build a 

model for the efficiency of accommodation units. 

 

 

The evaluation model that is the outcome of this research, especially in the form of implementing in practice  can 

be an excellent tool for a more objective evaluation of the effectiveness of the surveyed business entities. It is an 

objective method, and can be used to measure business entities. 
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Figure 3. Histogram of the distribution of the efficiency frequency 

Source: our processing 

 

In the context of services, efficiency is understood very similarly and to achieve it, it is necessary to achieve the 

desired effect, which is measurable. A study by Haber and Reichel (2005) focused on finding current performance 

measures more specifically in accommodation services companies, which identified 26 performance indicators. 

The provision of accommodation services often enters the saturation phase (Doležal et.al, 2000) and it requires the 

experts to address the sustainable model of these business units. 
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Conclusions 

 

In the current era of globalization it is very important to look at the discussed issue in terms of economic growth. 

In order to fulfil the main aim of the study, analysis with fixed effects models was applied on a sample of 34 

accommodation units, covering the period from 2014 to 2019. The results of the conducted analysis supported 

the hypothesis that a country like Slovakia must set itself the primary goal of revealing hidden reserves in the 

segment of services provided. In the last six years, up to about 83% of new jobs have been created in this 

segment. This research focused on the area of services on regional scale in Slovakia. Using the implementation 

of the DEA method, and individual models focusing on inputs, we were able to identify the inefficient units in 

the field. As an output of our research, we want to emphasize that each inefficient unit, we were able to 

accurately quantify need to be changed with respect to the efficiency of the processes that take place in it. 

Knowing the degree of efficiency or inefficiency will help to identify the weaknesses of the production unit and 

at the same time will help to identify the shortcomings that affect the economic result of the company. 

 

The results of our study provide guidelines for managers of Slovak companies to understand how to  run their 

small businesses in the SME segment effectively. Our model points to the factors that affect the efficiency of 

business as much as possible. 
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