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Is profitability a good proxy for efficiency? Evidence 

from the subsector of tour operators 

Veronika Hedija, Roman Fiala, Martina Kuncová1 

Abstract: The goal of the paper is to evaluate the economic efficiency of tour operators 

in the Czech Republic in the period 2007-2014 using data envelopment analysis (DEA) 

models and prove the link between economic efficiency and profitability and to find out 

if profitability is a good proxy for economic efficiency. Data was exported from the 

database Albertina CZ Gold Edition. We calculated the efficiency score using CCR 

(Charnes, Cooper and Rhodes) and BCC (Banker, Charnes and Cooper) models based 

on 3 inputs and 1 output. In the years 2007 to 2010, the efficiency score of almost all the 

companies was higher than 0.5; however, in years since 2011, we revealed significant 

differences in the efficiency of individual firms and only about 40 percent of tour opera-

tors achieved an efficiency score higher than 0.5. Using Pearson and Spearman correla-

tion coefficients, our findings show that, in the case of the Czech tour operator market, 

profitability ratios do not correspond with firm efficiency. Profitability ratios are not a 

good proxy for economic efficiency and should not be used as the only firm criterion of 

performance. 

Key words: DEA model, economic efficiency, tour operators, profitability, efficiency-

profitability relationship 
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Introduction 

With rapidly evolving information technologies, more and more people are not interest-

ed in buying tours through tour operators, as they organize their holidays on their own 

with the help of the internet and different types of applications such as Airbnb, Booking 

or Trivago. Thus, to be successful in this sector, it is necessary to be efficient and this 

factor is far more important than it was in previous decades. What is efficiency? How 

can it be measured?  
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Assessing the efficiency of a company is very important for successful business man-

agement. Great attention is paid to this issue in academic circles as well, and a large 

number of studies are devoted to the phenomenon. Generally, efficiency means using 

resources in the best way (Samuelson and Nordhaus, 1998). However, the term “effi-

ciency” is defined in various ways, and there are several concepts of efficiency in indi-

vidual studies (dynamic efficiency, Pareto’s efficiency, production efficiency, technical 

efficiency, etc.) (for more detail, see Raczkowski, 2016). In business, production effi-

ciency is often examined. Following the pioneering work of Farrell (1957), production 

efficiency is usually divided into two components: technical efficiency and price effi-

ciency. Technical efficiency means minimizing inputs at a given level of outputs, or 

maximizing outputs at a given level of inputs. Price efficiency indicates the optimal 

combination of inputs and outputs according to their price. Production efficiency, which 

is often referred to as economic efficiency, is defined as choosing the volume and struc-

ture of inputs and outputs that minimize cost or maximize revenue. (Farrell, 1957; Ali 

and Byerlee, 1991) 

To evaluate efficiency, two main methods can be used: stochastic frontier approach 

(SFA) and data envelopment analysis (DEA) non-parametric approach (Porcelli, 2009; 

Kumar, 2008). Data envelopment analysis non-parametric approach is the most fre-

quently used method for analysing the economic efficiency of firms in tourism (e.g. Bell 

and Morey, 1995; Anderson et al., 1999; Barros and Matias, 2006; Köksal and Aksu, 

2007; Sellers-Rubio and Nicolau-Gonzálbez, 2009; Assaf et al., 2011; Fuentes, 2011). 

In comparison to SFA, the advantage of DEA is that it does not require a specification 

of the production function and the results do not suffer from functional form misspecifi-

cation. It is also suitable for studies dealing with a relatively small sample of firms with 

a homogenous product, which is the case of our study (Porcelli, 2009; Kumar, 2008). 

Due to this, DEA will be used to assess economic efficiency in this paper.  

In practice, however, managers rarely apply these advanced mathematical statistical 

methods. From both the shareholders’ and stakeholders’ point of view, profitability 

indicators are the key measurement of corporate performance. According to Hult et al. 

(2008), return on assets (ROA), return on sales (ROS) and return on equity (ROE) are 

among the most often applied performance indicators in empirical studies as well. The 

questions may arise: Do these indicators accurately reflect the economic efficiency of a 

company? What is the link between economic efficiency and profitability?  

 

The relationship between efficiency and profitability should be positive when better use 

of resources contributes to higher profitability. However, the link between efficiency 

and profitability is not as unambiguous and is usually described using the efficiency-

profitability matrix. In this matrix, the firms are divided among four groups based on 

their profitability and efficiency. Here, we can identify firms that have a high level of 

profitability and efficiency (star), firms with a low profit and efficiency (underdog) and 

in addition with firms with low efficiency and high profits (lucky), and firms with high 

efficiency and low profits (unlucky) (Kumar, 2008). The existence of less efficient and 

yet profitable firms, and vice versa, can be explained by market imperfections. The level 

of competition, the type of product or service offered and information play a very im-

portant role (Kumar, 2008; Keramidou et al. 2013).   
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The aim of this study is to examine the economic efficiency of tour operators in the 

Czech Republic in the period 2007-2014 using DEA models and prove the link between 

economic efficiency and profitability and to find out if profitability is a good proxy for 

economic efficiency.  

To our knowledge, this is the first study to evaluate the economic efficiency of Czech 

tour operators using DEA models and also the first to explore the relationship between 

economic efficiency and profitability in the sub-sector of Czech tour operators. The 

study offers information useful to Czech tour operators’ owners, managers, and also to 

customers. It demonstrates how economic efficiency can be assessed and illustrates the 

situation found on the Czech tour operators market. It also shows whether profitability 

ratio is a good proxy for economic efficiency in Czech conditions. 

Literature Review  

There are studies focused on evaluating the efficiency of tour operators or travel agen-

cies. These papers can be divided into two main groups based on the methods used: (1) 

studies that measure efficiency with the help of DEA models and (2) studies that use 

different methods (e.g. free disposal hull (FDH), SFA). Usually these studies not only 

evaluate firm efficiency but focus also on its determinants. 

DEA methods were used to assess firm efficiency in studies such as those of Ramírez-

Hurtado and Contreras (2016), Assaf et al. (2011), Fuentes (2011) or Köksal and Aksu 

(2007). 

One of the newest studies is that of Ramírez-Hurtado and Contreras (2016). Their sam-

ple is made up of 23 travel agencies in the franchising sector in Spain in 2015. The 

results show that around 50 percent of the analysed travel agencies (for both CCR and 

BCC models) are inefficient. Assaf et al. (2011) investigated 25 Portuguese travel 

agents during 2005–2007 and their main finding is that the market share variable and 

group membership have a positive impact on efficiency. Fuentes (2011) analysed the 

link between agency ownership type, location and level of experience in a sample of 22 

travel agencies in Spain in the year 2007. It was found that there is no statistically sig-

nificant relationship between ownership type and efficiency. Also, experience has no 

effect on efficiency. Location is the only variable that affects efficiency. A higher con-

centration of travel agents around town centres has a positive impact on the level of 

efficiency. Köksal and Aksu (2007) measured the efficiency of 24 travel agencies oper-

ating in Turkey in the year 2004. Authors rejected the hypothesis that the type of owner-

ship of the travel agencies (operating independently or under a chain brand) influences a 

unit’s efficiency score. 

Barros and Matias (2006) and Anderson et al. (1999) used SFA or applied more meth-

ods to assess firm efficiency. Barros and Matias (2006) focused on a sample of 25 Por-

tuguese travel agencies in the years 2000-2004. Applying SFA, they concluded that the 

majority of examined travel agencies are relatively efficient. Their findings show that 

capital, labour, sales and M&A activities are the main factors that influence efficiency 

in this sector. Anderson et al. (1999) investigated the efficiency of 31 corporate travel 

departments using SFA and also DEA. They found that the travel management depart-
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ments operated relatively efficiently. They compared results of DEA and SFA and re-

vealed that DEA systematically outputs a higher inefficiency score than SFA.  

There are also studies that focus on measuring profitability performance in the tourism 

sector. For instance: Subačienė and Senkus (2013), Inoue and Lee (2011) or Pan (2005). 

Subačienė and Senkus (2013) evaluated the net profitability of tour operators and travel 

agencies for the period 2009 to 2011 in Lithuania. The pyramidal analysis system was 

compiled for net profitability analysis and was divided into two first level factors - re-

turn on assets and assets turnover. The study revealed that net profitability was affected 

by sales revenue, costs of sales and operating expenses for the sample of medium-sized 

enterprises. For small firms, sales revenue, costs of sales and operating expenses influ-

enced the net profitability ratio. Inoue and Lee (2011) focused on the link between cor-

porate social responsibility (CSR) and corporate financial performance (CFP) in tour-

ism-related industries (airline, casino, hotel, and restaurant). They used return on assets 

(ROA) to measure short-term profitability (the first dimension of CFP) and Tobin’s q as 

a proxy for future profitability (the second dimension of CFP). Their results revealed 

that each dimension of CSR had a differential effect on both short-term and future prof-

itability and that such financial impacts varied across the four industries. Pan (2005) 

used return on sales (ROS) to measure profitability and focused on the relationship 

between market concentration and profitability in a sample of international tourist hotels 

in Taiwan.  

Empirical literature investigates the link between efficiency and profitability in different 

industries relatively often and the results differ. A positive impact of efficiency on prof-

itability was confirmed by Aissa and Goaied (2016), Guillén, Rengifo and Ozsoz (2014), 

Fageda and Voltes-Dorta (2012), Mostafa (2010) or Greene and Segal (2004), among 

others. On the contrary, Palečková (2015), Shieh (2012), Keramidou et al. (2013) or 

Olson and Zoubi (2011) identified only a small or no relationship between efficiency 

and profitability. Despite the existence of many studies focusing on the link between 

efficiency and profitability, little attention has been paid to this relationship in the tour-

ism sector. We have found only two studies that examined hotels (Aissa and Goaied, 

2016 and Shieh, 2012) and one paper dealing with travel agencies (Sellers-Rubio and 

Nicolau-Gonzálbez, 2009). 

Aissa and Goaied (2016) examined 27 hotels operating in Tunisia and used the DEA 

approach to measure efficiency and the ROA indicator for profitability performance. 

Regression results show the significant influence of a hotel’s efficiency on its profitabil-

ity performance. Shieh (2012) employed DEA to estimate the cost efficiency of Taiwan 

hotels and three financial ratios for profitability performance: the ratio of net operating 

profit before taxes, the ratio of earnings before taxes, and return on assets before taxes. 

In contrast to the aforementioned study, Shieh indicated that cost efficiency does not 

significantly influence profitability performance.  

Finally, Sellers-Rubio and Nicolau-Gonzálbez (2009) examined the link between profit-

ability, productivity and efficiency in Spain using a sample of 567 travel agencies. They 

employed SFA and DEA models for assessing efficiency. Profitability performance was 

measured using traditional indexes: return on capital employed (ROCE), return on as-

sets (ROA) and return on investment (ROI). Sales per employee and sales per outlet 

were used as an indicator of productivity. Their results revealed a link between the prof-
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itability indexes and efficiency of travel agencies that was not robust. The correlation 

coefficients indicated only a low or statistically insignificant relationship between prof-

itability performance and efficiency.    

Data and Methods 

To assess the economic efficiency of tour operators in the Czech Republic, we used data 

from the database Albertina CZ Gold Edition. This database contains information on all 

profit and non-profit entities in the Czech Republic that have been assigned a personal 

identification number (IČ). At present, this database contains data for more than 2.7 

million subjects. We chose the data for tour operators (group 79.12 Tour operator activi-

ties) for the period 2007-2014 using Statistical classification of economic activities in 

the European Community Rev.2 (NACE Rev.2).   

First, we narrowed down the sample and selected entities whose data contained all the 

information necessary for assessing economic efficiency. The chosen operators were all 

active in the examined period, their sales were higher than 50,000 CZK per year in all 

examined years and they were insured against bankruptcy. This insurance is mandatory 

for all tour operators who are active in the Czech Republic and provide tour operator 

services. The final sample comprises data of 181 tour operators, with data of most of the 

firms not being available for the entire time period. The number of firms in individual 

years is shown in Table 1. According to the Ministry of Regional Development, the data 

provided represents approximately a quarter of the insured tour operators in individual 

years.  

We use DEA models to assess economic efficiency. Output oriented models are selected. 

The reason for this is the fact that the firms aim to maximize their outputs and their 

behaviour is output-oriented although inputs are also under the control of the firms 

(Barros and Alves, 2003). Following the example of Barros and Mascarenhas (2005), 

Sellers-Rubio and Nicolau-Gonzálbez (2009) and Ramírez-Hurtado and Contreras 

(2016), we applied the two variants of output-oriented models: a model with constant 

returns to scale (CRS-O, also called CCR-O) and a model with variable returns to scale 

(VRS-O, also called BCC-O).   
 

The fundamental principle of DEA models lies in estimating an efficient frontier based 

on the set of available decision-making units (DMUs). If a DMU lies on the frontier, it 

is referred to as an efficient unit, and otherwise as inefficient. DEA also provides effi-

ciency scores and virtual units for inefficient DMUs that describe the possible changes 

of inputs/outputs of these units that could be made for them to be efficient. Reference 

units are hypothetical units on the efficient frontier, which can be regarded as target 

units for inefficient units. DEA models can be oriented to inputs or outputs. The output-

oriented model assumes a fixed level of inputs and maximizes the level of outputs with 

respect to the given inputs. This model is usually called CCR by authors Charnes, 

Cooper and Rhodes (Charnes et al., 1978). These models could be used for constant 

returns to scale. In the case of variable returns to scale, we work with BCC models, 

whose authors are Banker, Charnes and Cooper (Banker et al., 1984). An overview and 

detailed information on DEA models can be found in Cooper et al. (2004), Cooper et al. 

(2006) or in Jablonský and Dlouhý (2004). The fundamental idea of the efficiency cal-
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culation is to maximize the rate of the weighted sum of outputs divided by the weighted 

sum of inputs. For example, the CCR output oriented model transformed (Charnes-

Cooper transformation) into linear programming form can be defined as follows (CCR-

O) (Jablonský and Dlouhý, 2004): 

Minimize  



m

j
jqj xvz

1

 

Subject to: ;
1 1

 
 


r

i

m

j
jkjiki xvyu  k = 1, 2, …, n         (1)
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j
iqi yu
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1  

iu , i=1,2,…,r, jv , j=1,2,…,m, ʋ=any value. 

where q represents the evaluated DMU, yik are known r outputs, xjk are known m inputs 

of the k-th DMU out of n DMUs, ui and vj are the variable weights to be determined by 

the solution of this problem and ɛ is the infinitesimal constant, which is usually set as 

10
-8

.  

The BCC output oriented model is slightly different with additional parameter ʋ relating 

to the convex efficiency frontier. The model is defined as follows (BCC-O) (Jablonský 

and Dlouhý, 2004): 

Minimize  
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         iu , i=1,2,…,r, jv , j=1,2,…,m, ʋ=any value. 

The efficient unit Uq lies on the efficient frontier when optimal efficiency (calculated by 

the model) z = 1. The inefficient units have a z higher than 1, but in order to better de-

scribe the percentage efficiency, the results are usually transformed into a 0-1 scale by 

changing the result to 1/z (Jablonský and Dlouhý, 2004). The efficiency score describes 

the relative distance from the efficient frontier (Cooper et al., 2004). The number of 

DMUs should be high enough; otherwise, in the case of a large number of inputs and 

outputs, all units are considered to be efficient. It can be proven that BCC (VRS) mod-

els usually discover more efficient units than CCR (CRS) models because of the convex 

efficiency frontier found in BCC compared to the CCR conical hull and also because the 

efficiency scores provided by BCC models are higher or equal to the ones of CCR mod-

els (Cooper et al., 2004).  
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As models (1) and (2) calculate the efficiency score for 1 DMU and it is necessary to 

run each model n times when n is the number of DMUs, it is better to use a software 

specialized for the solution of DEA models. We have chosen the software STATA. 

To estimate efficiency, we chose one output and three inputs to place into the DEA 

model. This number of inputs and outputs assures distinction between efficient and 

inefficient units is achieved in DEA results, as the number of DMUs for all years is 

more than 3 times higher (Cooper et al., 2007). As the output, we used sales, which are 

calculated as the sum of revenues from sold goods and production. Sales and operating 

income are among the most frequently used outputs in studies evaluating efficiency in 

tourism (for an overview of the studies and outputs and inputs, see Sellers-Rubio and 

Nicolau-Gonzálbez, 2009). We prefer sales because they offer a better picture of the 

realized production compared to operating incomes, which contain, among other, reve-

nues from disposals of fixed assets. As regards the inputs, we assume the microeconom-

ic production function model with inputs in the form of labour and capital (Samuelson 

and Nordhaus, 1998). To attain applicability, we used monetary units for the inputs and 

outputs of the production function. We employed (1) personnel expenses, which repre-

sent labour (2) tangible and intangible fixed assets, which are a proxy for capital and (3) 

expenses on sold goods and production consumption as another proxy for capital. All 

inputs and output of the DEA models reached positive values. A DEA model was ap-

plied for each of the selected years separately to observe changes in the sector. The 

output and inputs of the DEA models and descriptive statistics are shown in Table 1.  

This article examines the link between efficiency and profitability. We employ three 

frequently used indicators of profitability: ROE, ROA and ROS (Hult et al., 2008). 

Return on equity (ROE) = Earnings after tax (EAT)/Equity; Return on assets (ROA) = 

Earnings before interest and taxes (EBIT)/Total assets; and Return on sales (ROS) = 

Earnings before interest and taxes (EBIT)/Sales. The use of ROE as a profitability indi-

cator is associated with the problem of seeing false positivity if both equity and profit 

reach negative values. Another problematic situation can occur when a company makes 

a profit, but due to its negative equity, ROE is negative. In order to eliminate these 

problems, in the case of negative equity, we assigned the missing value to the firm. This 

means that we excluded these firms from the analysis of the relationship between ROE 

and efficiency. The means of profitability ratios in individual years are shown in Table 

1.  

To assess whether there is a direct link between profitability and efficiency, we use the 

Pearson correlation coefficient and also the Spearman rank correlation coefficient to 

take into account the possible non-linearity of the relationship (Rose et al., 2015). We 

used STATA software for the calculation.  
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Results and discussion 

Firstly, we examined the efficiency of tour operators in the period 2007-2014 using 

DEA models with 3 inputs and 1 output, separately for each year. To create a compari-

son, we used CCR-O with the expectation of constant returns to scale (equation 1) and 

BCC-O based on variable returns to scale (equation 2). The efficiency score ranges from 

0 to 1 where “one” indicates efficiency. The main results are shown in Table 2. The 

number of firms that reached economic efficiency and also the number and percentage 

of firms that have an efficiency score higher than 0.75 and 0.5 (as to observe the differ-

ences between individual years) are shown in Table 3.  

Table 2 Main results of CCR-O and BCC-O models 

 2007 2008 2009 2010 2011 2012 2013 2014 

 CCR-O 

Mean 0.775 0.809 0.843 0.859 0.525 0.360 0.414 0.399 

Standard 
deviation 

0.105 0.108 0.106 0.094 0.290 0.281 0.255 0.308 

Minimum 0.389 0.403 0.498 0.464 0.111 0.101 0.074 0.038 

Maximum 1 1 1 1 1 1 1 1 

 BCC-O 

Mean 0.859 0.856 0.884 0.896 0.729 0.483 0.493 0.463 

Standard    

deviation 
0.111 0.100 0.102 0.095 0.246 0.318 0.299 0.335 

Minimum 0.389 0.521 0.528 0.474 0.111 0.101 0.074 0.038 

Maximum 1 1 1 1 1 1 1 1 

Number of 

firms 
111 117 135 143 143 144 135 93 

Source: Albertina CZ Gold Edition, authors’ computations in STATA software  

If we compare the results of both models, in the BCC-O model, the average value of the 

efficiency score is higher and a larger number of firms were indicated as efficient. It is 

typical for BCC models to have more efficient units than CCR models, as they try to 

find a convex hull instead of a conic one. 

The number of effective firms was relatively stable for the entire examined period and is 

5 percent of firms when using the CCR-O model and 15 percent of firms when applying 

the BCC-O model. On the other hand, the proportion of firms achieving an efficiency 

score higher than 0.75 (respectively 0.5) differed significantly in the examined period. 

Based on the distribution of efficiency, we can split the time period into two parts: 

2007-2010 and 2011-2014.  

In the period 2007-2010, the tour operator market is characterized by a large number of 

companies that achieved a high level of efficiency, with almost all firms having an effi-

ciency score higher than 50 percent using both DEA models. The average efficiency 

score was relatively high and reached a value from 0.775 to 0.896, depending on the 

method used. The standard deviation in this period is 0.1 and in the context of the mean 

value, this deviation indicated the relatively small differences among firms in terms of 

economic efficiency.  
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Table 3. Results of CCR-O and BCC-O models by efficiency score value (number 

of firms)  

 2007 2008 2009 2010 2011 2012 2013 2014 

 CCR-O 

Efficiency 
score = 1 

5 
(4.5%) 

6 
(5.1%) 

15 
(11.1%) 

9 
(6.3%) 

8 
(5.6%) 

4 
(2.8%) 

4 
(3.0%) 

5 
(5.4%) 

Efficiency 

score > 0.75 

74 

(66.7%) 

88 

(75.2%) 

117 

(86.7%) 

130 

(90.9%) 

43 

(30.1%) 

26 

(18.1%) 

21 

(15.6%) 

19 

(20.4%) 
Efficiency 

score > 0.5 

109 

(98.2%) 

116 

(99.1%) 

134 

(100%) 

142 

(99.3%) 

63 

(44.1%) 

38 

(26.4%) 

45 

(33.3%) 

30 

(32.3%) 

 BCC-O 

Efficiency 
score = 1 

17 
(15.3%) 

18 
(15.4%) 

28 
(20.7%) 

29 
(20.3%) 

21 
(14.7%) 

14 
(9.7%) 

12 
(8.9%) 

13 
(14.0%) 

Efficiency 

score > 0.75 

96 

(86.5%) 

101 

(86.3%) 

123 

(91.1%) 

135 

(94.4%) 

78 

(54.5%) 

42 

(23.2%) 

37 

(27.4%) 

25 

(26.9%) 
Efficiency 

score > 0.5 

110 

(99.1%) 

117 

(100%) 

135 

(100%) 

142 

(99.3%) 

112 

(78.3%) 

58 

(40.3%) 

54 

(40.0%) 

36 

(38.7%) 

Note: as a percentage in brackets 

Source: Albertina CZ Gold Edition, authors’ computations in STATA software  

The situation changed dramatically in 2011, when the average efficiency score declined 

significantly. In 2011, only 44 percent of firms achieved an efficiency score above the 

level of 0.5 using the CCR-O model and approximately 78 percent using the BCC-O 

model. In the period 2012-2014, the average value of the efficiency score was between 

0.360 and 0.493 and only 30-40 percent of tour operators reached an efficiency score 

higher than 0.5. Also, differences among individual firms increased, as is demonstrated 

by the standard deviation value in context of the mean.  

Hence, our findings suggest that the significant differences in the efficiency of individu-

al companies in the Czech tour operator market began to occur in 2011, and from the 

year 2012 onward, we can summarize the situation on this market as being unsatisfacto-

ry. About 60 percent of firms reached an efficiency score of less than 0.5 using both 

variants of the DEA model. The changes in the tour operators’ performance could be 

explained by a combination of two main factors.
2
 (1) In the year 2011, final consump-

tion expenditure began to decrease (for the first time since the year 1998) in the Czech 

Republic as a result of the economic crisis. Foreign holidays, being luxury goods, are 

affected by declining consumption far more than necessity goods. According to Minis-

try of Regional Development of the Czech Republic (2017a, 2017b), outgoing tourism 

rapidly decreased in 2011. For instance, the number of trips abroad (with one or more 

overnight stays) fell by 8 percent, the number of overnight stays dropped more than 11 

 

                                                           
2 A certain role in the assessment of efficiency of firms could also be played by the use of an 

unbalanced panel of companies. This approach has its advantages but also its limitations. The 

advantage is that it captures the market situation in the context of newly arriving and outgoing 

companies, and also allows for working with a larger sample of companies. This approach better 

reflects the market situation than the employing of a balanced panel. On the other hand, the results 

may be somewhat biased due to the absence of data from companies that are still on the market, 

but whose data has not been provided in any of the years. 
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percent and the number of overnight stays within long trips
3
 decreased by more than 8 

percent in 2011. (2) The Arab Spring, which began in December 2010 in Tunisia, and 

following the success of the Tunisian protesters, spread to other countries like Egypt, 

Libya, Yemen, Syria or Bahrain (Lotan et al., 2011; Aday et al., 2012). In 2011, the 

demand for holidays in Egypt declined significantly; in Tunisian, the decrease is already 

evident in 2009 (Czech Statistical Office, 2017a and 2017b). Czech residents made 

significantly more trips within the Czech Republic. Between the years 2010 and 2011, 

the number of trips of Czech residents in the Czech Republic increased by more than 40 

percent and overnight stays increased by more than 25 percent (Ministry of Regional 

Development of the Czech Republic, 2017a and 2017b). As Czech tour operators pri-

marily focus on outbound tourism, both of these factors significantly affected the sales 

of tour operators in 2011 (in nominal prices) and also all calculated profitability ratios 

(ROE, ROA, ROS) (see Table 1).  

After having assessed the efficiency of tour operators on the Czech market, we examine 

the relationship between alternative indicators of firm performance: firm efficiency and 

firm profitability. We employ Pearson and Spearman correlation to prove the tightness 

of the link. We use the efficiency score from CCR-O and BCC-O models as the indica-

tor of efficiency, and we applied ROE, ROA and ROS as profitability indicators. The 

results are shown for individual years in Table 4.  

Similar to the evaluation of tour operator efficiency, we can also divide the examined 

period into two parts: 2007-2010 and 2011-2014. In the 2007-2010 period, correlation 

coefficients are predominantly statistically significant and indicate small to moderate 

correlation between profitability and efficiency (statistically significant correlation 

coefficients range from 0.18 to 0.57). In the case of the ROE indicator, the relationship 

between profitability and efficiency is not linear and it is more appropriate to use 

Spearman's rank correlation here. A stronger link between efficiency and profitability 

was identified when using ROA and ROS indicators. This can be explained by the fact 

that the level of ROE is strongly influenced by the proportion of equity and liabilities 

used. If companies achieved the same efficiency (efficiency score) and have a different 

leverage, their ROE would most likely differ in favour of the company with a higher 

proportion of liabilities. In 2011-2014, the correlation between efficiency and profitabil-

ity was statistically insignificant in most cases and the magnitude of correlation coeffi-

cients indicates no or only a small correlation. These conclusions are valid for all three 

profitability indicators and are independent of the correlation method applied. Here, our 

results are the same as the conclusions of Sellers-Rubio and Nicolau-Gonzálbez (2009), 

who examined the efficiency-profitability relationship in the travel agencies sub-sector 

in Spain. 

  

 

                                                           
3 A trip for the purpose of leisure activities and recreation that includes at least 4 consecutive 

overnight stays outside the traveller’s usual environment (Ministry of Regional Development of 

the Czech Republic, 2017) 
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Table 4 Pearson and Spearman correlation coeficients (individual years)  

 2007 2008 2009 2010 2011 2012 2013 2014 

Pearson correlation coeficients 

 CCR-O 

ROE 0.108 0.082 0.252*** 0.175* -0.148 -0.120 0.151 0.021 

ROA 0.370*** 0.260*** 0.411*** 0.216*** 0.064 0.068 -0.028 0.256** 
ROS 0.570*** 0.364*** 0.440*** 0.287*** 0.060 0.038 0.034 0.154 

 BCC-O 

ROE 0.148 -0.003 0.211* 0.150 -0.097 -0.101 0.198 0.001 

ROA 0.304*** 0.274*** 0.211*** 0.199** 0.111 0.071 -0.010 0.192* 
ROS 0.538*** 0.307*** 0.427*** 0.355*** 0.145* 0.009 0.055 0.120 

Spearman rank correlation coeficients 

 CCR-O 

ROE 0.328*** 0.276*** 0.450*** 0.325*** -0.108 0.093 0.129 0.097 

ROA 0.387*** 0.260*** 0.456*** 0.334*** 0.026 0.231*** 0.064 0.189* 
ROS 0.312*** 0.175* 0.359*** 0.285*** -0.045 0.121 0.065 0.138 

 BCC-O 

ROE 0.286*** 0.118 0.298*** 0.304*** -0.130 0.1372 0.140   0.050 

ROA 0.222** 0.205** 0.381*** 0.308*** 0.041 0.200** 0.062 0.118 
ROS 0.279*** 0.164* 0.319*** 0.314*** -0.027 0.104 0.086 0.064 

Note: ***significant at the 1 percent level, **significant at the 5 percent level, *significant at the 

10 percent level.  

Source: Albertina CZ Gold Edition, authors’ computations in STATA software 

Our findings suggest that, in the case of the tour operator market, profitability indicators, 

which are commonly used as a measure of firm performance, do not correspond to effi-

ciency. Profitability ratios should not be used as the only indicator of company perfor-

mance; it should be viewed in a wider context. These conclusions are interesting not 

only for managers and owners, but also for academics. The use of profitability ratios as 

the only performance criterion of a firm can be misleading and lead to biased conclu-

sions. 

Conclusion 

The aim of this paper was to examine the economic efficiency of tour operators in the 

Czech Republic and to explore the relationship between economic efficiency and profit-

ability. We calculated efficiency with the help of two DEA models, BCC-O and CCR-O, 

in the period 2007-2014 for each of the years separately to see the differences on the 

market. In both models, the number of efficient tour operators was stable through the 

whole time period. However, differences were found in the distribution of firms below 

the efficient frontier. Here, we can divide the examined period into two sub-periods: 

from 2007 to 2010 and from 2011 to 2014. Whereas in the first period (2007-2010), 

almost all tour operators received an efficiency score higher than 0.5, the proportion of 

firms with an efficiency score higher than 0.5 dramatically decreased in the second 

period (2011 – 2014). These results could be caused by two main factors: (1) The eco-

nomic crisis in 2008 was accompanied by a decline in consumption from 2011 onward 

and (2) The Arab Spring, which began in December 2010 and which partly affected the 

demand of Czech residents for outbound tourism – mainly in Egypt and Tunisia. A 

higher percentage of Czech residents spent their holidays in the Czech Republic, some 

of them due to their purchasing power and some of them due to safety awareness.  
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As regards the link between economic efficiency and profitability, a strong relationship 

between profitability and business efficiency has not been identified. In the examined 

period of 2007-2014, correlation between all three profitability ratios and the efficiency 

score (for both models BCC-O and CCR-O) was predominantly weak and in many 

cases not statistically significant. Therefore, in the case of the Czech tour operator mar-

ket, profitability indicators like ROA, ROS or ROE do not correspond to the efficiency 

of the company and should not be used as the only firm performance criterion. 

There are some limitations in our research and the presented conclusions. We assessed 

the economic efficiency of Czech firms that reported tour operator services as their 

main activity. However, these firms may also generate revenue from other complemen-

tary activities and this fact cannot be recognized from the available data. Here the con-

clusions may be somewhat distorted. Data is available only for companies (not self-

employed), who are required to publish financial statements. However, not all compa-

nies respect this obligation, and data is thus not available for all businesses. These facts 

represent another limitation of our conclusions. Officially published financial reports 

from which our data is drawn may also not faithfully reflect the situation of individual 

companies, where some transactions may occur outside official accounts - we are aware 

this is another limitation of our research. However, assuming that all firms on the mar-

ket behave in a similar way (in terms of creative accounting), this fact would not play a 

significant role when comparing mutual companies’ efficiency and profitability. To 

overcome these limitations, we plan to use detailed data received directly from a select-

ed group of tour operators, covering the number of trips sold, number of employees, etc. 

to examine the economic efficiency in more detail. Drawing on Brown and Ragsdale 

(2002) or Reynolds (2003), we would also like to take consumer satisfaction into ac-

count. And like Šiška (2017), we would also like to examine the link between non-

financial performance and financial performance. 
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