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Abstract 
The structure of local government in Slovakia is characterized by its fragmentation. With more than 2,900 

administrative units and population of 5.4 million belongs Slovakia to the administratively most fragmented 

countries. This is reflected in low efficiency of provided administrative services and substantial financial reserves. 

Communes in Slovakia may, because of increased efficiency in the exercise of powers, join into larger 

municipalities. But how large should these municipalities be and would these mergers bring better administration 

and public services? Usually, the papers dealing with the effectiveness of public administration often focus on 

assessing the effectiveness of individual elements such as offices or agencies or of selected public services such as 

education (schools), police and fire protection. Favourite tool to measure the effectiveness of them is DEA (Data 

Envelopment Analysis), which in addition to basic effectiveness score provides also additional information. We 

would like to answer this question.  

So the aim of this paper is to analyse the effectiveness of Slovak local government system with focus on the size of 

administrative units and propose changes leading to the increase of effectiveness and improvement of 

administrative services and public services delivery. 
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1 Introduction 
Slovakia belongs to countries with fragmented administrative structure. In our previous works 

(Černěnko, 2010; Černěnko, Kubala, Harvan, 2017), we focused on the effectiveness of the 

structure of the local self-government system in Slovakia. By comparing administrative 

expenditure (COFOG 01 or COFOG 01.1.1) per capita and other service expenditure (other 

expenditure except for COFOG 01 and COFOG 01.1.1) in different size categories, we 

measured the effectiveness of municipalities by size category, and in the second case at the 

level of individual municipalities. Our result was that the efficiency of municipalities grew 

along with their size up to the size category of 20-50 thousand inhabitants where it culminates 

and subsequently decreases with population growth, but it does not reach as low values as is 

the case of small municipalities. When we knew the efficiency of municipalities in each size 

category or of every municipality, then we were able to calculate the internal reserves of the 

whole system. We have calculated these as the difference in spending on administration services 

per capita of the most efficient municipalities in the size category (or the selected region or 

spatial unit) and the same spending of inefficient municipalities. Although this approach proved 

to be a relevant tool for quantification of the internal reserves of the structure of the local self-

government system, it did not allow for a closer examination of the causes of  

(in)efficiency of individual municipalities. Therefore, we have decided to examine the 

effectiveness of the local government system by another method.  
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One of the most used ways to examine effectiveness is DEA. DEA was introduced by Charnes, 

Cooper, Rhodes in 1978 and has since that appeared in many variations. Its advantage over 

other methods is that it can handle multiple inputs and outputs. They do not even have to be in 

the same units. This feature appears to be crucial for public sector effectiveness examination. 

The basic problem of examining effectiveness within the public sector is the quantification of 

the value of outputs of public administration or the public sector. DEA was used for the 

measurement of public sector efficiency, for example by Moore (2005), Afonso and Fernandes 

(2008), Xueqian and Wei (2012), and DeWitte and Moesen (2010). Authors like Moore (2005), 

Pina and Torres (2001) or Guerrini, Romano and Campedelli (2013) have been able to 

accurately describe and quantify outputs while they have examined the effectiveness of public 

service provision. At this point, we are struggling with a problem of the intended DEA's 

effectiveness analysis. It is the selection and quantification of outputs. If we omit the fact that 

the observed units (municipalities and cities) do not have comparable data on the number of 

administrative acts and their nature, we still have a problem with the choice of outputs. 

Although we evaluate the same units - municipalities, with the same functions (assigned 

competencies), we cannot say exactly what public services they should produce in order to 

become effective. Should they invest more money in education or social services? Build a 

sewage treatment plant or renovate a road? We have solved this problem in previous work 

(Černěnko, 2010), where we concluded that although we cannot say which service, 

respectively, what range of service the municipality should produce we do know that the 

municipality should spend the most possible share of the budget for other services for the 

population (instead of the administrative services) to make the most of their spending. In our 

case, therefore, the set of all self-government outputs will be replaced by expenditure on 

providing them (in the cited work they are referred to as other public services; in financial terms, 

they are the total expenditures of self-government without expenses included in COFOG class 

01.1.1). These will be considered as the output of a particular self-government. 

 

The aim of the paper is to verify previous findings that community efficiency increases with 

the number of inhabitants to a certain point (economies of scale) and consequently decreases 

(the municipality becomes too large what causes diseconomies of scale). We will use the DEA 

and Simar-Wilson test. We compare Simar - Wilson test results with Tobit regression. In the 

next step, we will test by polynomial regression whether this assumption also applies in 

individual size groups of local administrative units. 

 

2 Methodology and results 
2.1 Methodology 

First, we calculated the DEA score for each community (local administrative unit). We have 

chosen an input oriented slack based model, and in view of previous experience, we assumed 

variable returns to scale (SBM_I_V). What were the other reasons for choosing this model? 

We have chosen the input-oriented model because of the nature of revenue and expenditure of 

the self-governments. It is considered appropriate that the effectiveness of self-government 

should increase by reducing inputs - administration costs, such as increasing outputs - spending, 

which would cause raising taxes or debt. If spending on administrative expenditure is reduced, 

expenditure on other public services provided by the municipality will be automatically 

increased. The choice of slack based model is based on inappropriate changes between inputs 

and outputs (Tone, 2015). 

 

As inputs we have used: I1: COFOG 01.1.1 and I2: the number of delegated competencies. 

Output was O1: other municipal expenditure (total expenditure excluding COFOG 01.1.1) per 

capita. The sample was represented by all municipalities in the Slovak republic. The sample 
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was reduced of the city districts of Bratislava and Košice and the municipalities, which, as 

expenditure in class 01.1.1, stated either zero values or total expenditure. The total sample size 

decreased from 2926 to 2830 observations. 

 

The DEA results were then used for a dummy regression by size category through the Simar-

Wilson test. This means that DEA scores were used as the dependent variable, and dummies 

were used as explanatory variables for 10 size categories (up to 250 inhabitants, 251-500, 501-

1000, 1001-2000, 2001-3000, 3001-4000, 4001-5000, 5001-10000, 10001-20000 and 20001-

50000 inhabitants The other municipalities (cities) are "represented" by the constant. The 

reason for choosing Simar-Wilson test is its suitability for regression with a censored variable 

on the left hand side and at the same time it performs better results with a DEA score as a 

dependent variable than Tobit regression. Then, to confirm the choice, we run the Tobit 

regression, of course with the same variables. 

 

We re-used the DEA to verify the second assumption. DEA scores were calculated for each 

community two times. First time with the municipalities form whole Slovakia. Second time 

with the municipalities in their size category (the same as for dummy variables). Again, we 

have chosen an input-oriented slack based model and assumed variable returns to scale 

(SBM_I_V). 

 

As inputs we have used: I1: COFOG 01.1.1 and I2: the number of delegated competencies. 

Outputs were O1: other municipal expenditure (total expenditure excluding COFOG 01.1.1) 

per capita and O2: population. The sample and its modification are the same as in the previous 

case. 

 

2.2 Simar – Wilson test and Tobit regression 

From the tables below, we can see that the results of regression tests are quite similar. For 

coefficients, the differences are minimal (Graph 1). More importantly, however, the methods 

used differ in p-values. While Tobit regression showed statistical significance in all size groups 

excepting one,  for Simar - Wilson test, the impact of the population is statistically significant 

only in the 2001-10000 category (if we satisfy the 90% confidence interval). 

 
Table 1: Simar & Wilson test results 

Simar& Wilson          
Simar & Wilson efficiency analysis Number of obs  = 2830 

   Number of efficient obs   = 6 

   Number of bootstr. reps   = 50 

   Wald chi2(10)     = 196,156 

inefficient if DEA_sc < 1  Prob > Chi2(10) = 0                       
efficieny Coef. Std. z P>z [95% Conf. Interval]    
DEA_sc                      
do250 0,0327324 0,0412079 0,79 0,427 -0,0480336 0,1134985     
d251500 0,0229463 0,0401847 0,57 0,568 -0,0558144 0,1017069     
d5011000 0,0331865 0,040811 0,81 0,416 -0,0468016 0,1131747     
d10012000 0,0540948 0,0406289 1,33 0,183 -0,0255364 0,133726     
d20013000 0,0956221 0,0405504 2,36 0,018 0,0161448 0,1750995     
d30014000 0,0940389 0,0470181 2 0,045 0,0018851 0,1861928     
d40015000 0,1046813 0,0447752 2,34 0,019 0,0169236 0,1924391     
d500110000 0,0717334 0,0428311 1,67 0,094 -0,012214 0,1556809     
d1000120000 0,0236742 0,0380876 0,62 0,534 -0,0509761 0,0983245     
d2000150000 0,0569994 0,0454915 1,25 0,21 -0,0321623 0,1461611     
_cons 0,0014661 0,0404513 0,04 0,971 -0,077817 0,0807491                
/sigma 0,1098897 0,00143 76,84 0 0,1070868 0,1126925     
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Table 2: TOBIT regression results 
TOBIT - robust standard error           
Tobit regression  Number of obs     = 2,830   

  F(  10,   2820)   = 41,9   

  Prob > F          = 0   
Log pseudolikelihood =  2003.0378 Pseudo R2         = -0,0245               
Robust      

 Coef. Std. t P>t     [95% Conf. Interval] 

DEA_sc      
do250 0,0365308 0,0035736 10,22 0.000     .0295235 0,043538 

d251500 0,0229463 0,0029362 7,81 0.000      .017189 0,0287036 

d5011000 0,0357813 0,0041603 8,6 0.000     .0276238 0,0439387 

d10012000 0,0558132 0,0057934 9,63 0.000     .0444535 0,0671729 

d20013000 0,0956221 0,0136841 6,99 0.000     .0687903 0,122454 

d30014000 0,1096279 0,0294051 3,73 0.000     .0519703 0,1672856 

d40015000 0,1046813 0,0313626 3,34 0.001     .0431854 0,1661772 

d500110000 0,0717334 0,0219129 3,27 0.001     .0287665 0,1147004 

d1000120000 0,0236742 0,0149285 1,59 0.113    -.0055977 0,0529461 

d2000150000 0,0569994 0,0292747 1,95 0.052    -.0004025 0,1144014 

_cons 0,0014661 0,000202 7,26 0.000     .0010699 0,0018622       

 0,1184104 0,0054799  0,1076653 0,1291555 

 
Graph 1: Comparison of Simar & Wilson and Tobit coefficients 

 
 

The Simar - Wilson test results tell us that efficiency is increasing within each size category 

along with the growing number of residents. Statistically significant is this impact in the group 

with population 2001-5000 for the 95% confidence interval and 2001-10000 if we satisfy the 

90% confidence interval. 

 

These results can also be seen as dividing municipalities by size category into 3 qualitatively 

different groups. The first is represented by municipalities with a size of up to 2000 inhabitants, 

the other mentioned municipalities from 2001-10000 and the third group consists of 

municipalities (cities) with a population of more than 10000 inhabitants. 

 

Municipalities of less than 2000 inhabitants often do not provide whole range of provided 

powers by their own, because they are not able to find enough resources (financial and 

personal). They often execute them together with other small municipalities in so called “joint 

municipal offices”. The situation is similar by provision of public services, when for the same 

reasons the municipality does not provide all the public services and the citizens have to 

commute to other municipalities to be able to consume this services. We can say that in the case 

of these "smallest" municipalities it is better to increase their efficiency by considering their 
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qualitative transformation (other composition of competences) or their integration into larger 

municipalities. Passing the limit of 2000 inhabitants it comes to a qualitative transformation of 

the municipality (the municipality "grows up" and gains sufficient economic and administrative 

background for stand-alone operation). 

 

The second group consists of municipalities from 2001 to 10000 inhabitants. In this size group, 

the contribution of a larger population to overall efficiency is the highest. Municipalities are 

able to provide relatively efficient public services necessary for everyday life. 

The third group consists of municipalities with a population of 10000 inhabitants. According 

to Simar - Wilson test results, population growth is not statistically significant. Interesting is 

the "slowing down" of the contribution of population growth in the size category from 10001 

to 20000 inhabitants to 0.0236 and its subsequent "acceleration" to 0.0569 in the category with 

population from 20001 to 50000 and the final fall to 0.0014 in municipalities with population 

more than 50000. In the case of municipalities of the size of 10000 inhabitants, we can say that 

they have a sufficient number of inhabitants to ensure the administration and the provision of 

basic public services. An increase in the coefficient for municipalities in the category of 

population 20-50 thousand can be caused by the fact that these are cities that perform the 

function of regional centers (39 towns). This means that, compared to cities in the category with 

population 10-20 thousand, they produce and provide a more comprehensive offer of public 

services and more demanding administrative decisions. Higher numbers of inhabitants thus 

contribute to higher efficiency. 

 

2.3 Polynomial regression of effectiveness   

In the previous section, we have shown that the impact of the population on efficiency is 

changing along with the size category of the municipality. In order to compare the impact of 

the size of the municipality on efficiency within the size group and the whole system, we made 

a sixth degree polynomial regression for DEA results for the whole of Slovakia and the 

individual size categories. 

 
Graph 2: Polynomial regression Slovakia

 
 

Graph 3: Polynomial regressions of size groups 
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As can be seen from the graphs above, within each size category, population growth increases 

efficiency within the observed size category (red line). However, if we look at the progress of 

efficiency based on the results for the whole of Slovakia (green line) we will see that efficiency 

grows together with the number of inhabitants up to the size category of 5000 - 10000 

inhabitants, then decreases and then again partly increases in the size category of 20-50 

thousand inhabitants, where it begins to decline significantly. 

 

3 Conclusions 
In our paper, we have shown the positive impact of a larger population on the efficiency of the 

functioning of municipalities. We have found that the benefits of larger numbers of inhabitants 

are different for each size group of municipalities. Therefore, the results of Simar - Wilson test 

and polynomial regression can be (for the case of Slovak republic) summarized in the following 

conclusions: 

- efficiency grows with the size of a municipality up to a size category of 20-50 thousand 

inhabitants, then begins to decline; 

- efficiency within the size category is growing along with the population; 

- municipalities with a population of up to 2,000 will not achieve greater efficiency until a 

qualitative change occurs due to passing the limit of population 2,000 (this will allow the 

provision of administrative and public services at a different level) ; 

- municipalities from 2,000 to 10,000 inhabitants can make the most profit from increasing 

the population (also by joining other municipalities; only in this category is according to the 

Simar - Wilson test the increase of efficiency due to population growth statistically significant); 

- in municipalities in the size category of 10-20 thousand inhabitants the population growth 

does not bring additional added value (other kind of services or more complex services) ; 

- municipalities of the size category of 20-50 thousand inhabitants are most effective (in the 

Slovak case) ; 

- in the size category of municipalities of more than 50,000 inhabitants, population-size 

efficiency declines, but they produce more complex administrative and public services. 

 

In order to increase the efficiency of the public administration system in Slovakia, it is necessary 

to focus on these topics. Small municipalities (according to the results of this paper smaller than 

2,000 inhabitants) should either reduce the number of performed (assigned) competences or 

join other municipalities to create administrative units of more than 2,000 inhabitants. Joining 

into units smaller than 2,000 inhabitants brings actually only a result which can be expressed 

such as “doing (quite) nothing more efficient”. The municipalities from 2,000 to 20,000 

inhabitants should join into larger administrative units. In the case of municipalities from 

20,000 inhabitants the policy should focus to the number (width) of provided public and 

administrative services where new services could and should be introduced. 

 

Further research 

Our further research will be focused on a proposal of optimal administrative districts for the 

exercise of selected powers - administrative services. Communes in Slovakia may, because of 

increased efficiency in the exercise of powers, join into larger districts and create joint 

municipal offices. Unfortunately, however, for the formation of joint municipal offices, there 

are no rules. How big the joint offices will be, how many competencies will be carried out and 

where they reside are decisions that are entirely in the hands of local governments. The result 

is a relatively non-transparent structure of joint municipal offices with questionable benefit to 

increasing the efficiency of providing administrative services. 
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It is a paradox that the "diversity" of administrative units providing administrative services will 

be used for the search for optimal administrative districts. Based on data on the existing local 

authorities and joint municipal offices using DEA will help us to find effective units that will 

serve as a model for determining the size of the administrative district and the appropriate 

composition of competencies. These will be later used for the design of the new structure of 

public administration with administrative districts which consider economies of scale and 

scope, functional regions and the ability of local governments to ensure the execution of the 

competencies.  
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