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Abstract: The main goal of this paper is to evaluate efficiency of regions tourism sector in order to im-
prove countries competitiveness on global market. Efficiency is observed as relation of multiple outputs 
(international tourist arrivals, international tourism inbound receipts and tourism industry GDP) and 
inputs (government expenditure and prioritization of tourism) for four-year period. Results show that 
Croatia and Montenegro achieve maximal efficiency, compared to the other countries in this region. 
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1.	 INTRODUCTION 

Tourism industry has recorded significant growth and has an impressive influence on the 
world economy. International tourist arrivals were increasing in the past seven decades, 
from 25 million in 1950s to 1,326 million in 2017. According to the UNWTO Tourism 

Highlights 2018 [1] international tourist arrivals increased by 7.0% in 2017 which was the high-
est grow since the 2009 global economic crisis and were recorded, with 86 million more than 
in 2016. International tourism receipts also increased by 4.9% and achieved US$ 1,340 billion 
in 2017. International tourism generated another US$ 240 billion from international passenger 
transport services and therefore total exports from international tourism reached US$ 1.6 billion 
in revenue. In the context of a worldwide export category, tourism is the world’s third largest ex-
port sector after chemicals and fuels and ahead of automotive and food products. So, we can say 
that tourism sector is a significant driver in economic development, that contribute with over 
10% to global GDP and account for 1 in 10 jobs on the planet. Therefore, tourism industry today 
has a very important role and influence on country’s competitiveness on global market. Tourism 
became a significant driver of development providing unique opportunities for many countries. 
Thus, relationship between tourism and economic growth takes the attention of many authors 
[2] - [6]. International tourism is expected to be a major vehicle of economic development in 
industrializing countries in the twenty-first century.

If tourism sector can be regarded as a business entity, it is possible assume that the given branch 
should effectively manage its resources. The efficient use of the available material, financial and 
human resources should generate increase in outcomes in the form of a larger the number of tour-
ist arrivals and nights, the participation of the tourism sector in the increase of gross domestic 
product, the increase in employment in tourism industry, the degree of tourist satisfaction, etc. In 
other words, if a country is not able to make maximum results from available resources, it is con-
sidered ineffective in the tourism sphere, thus it will attract a relatively small number of tourists. 
The reasons for the inefficiency of tourism may be the excessive volume of resources used, their 
inadequate combination or imbalance in resources and outcomes. In particular, the efficiency of 
tourism can be influenced by state regulation as a limiting factor in the utilization of tourist ca-
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pacities, global trends in environmental protection, demographic changes and terrorism, as well 
as social and cultural aspects that can limit the operation of tourism activity. Thus, the tourist 
destination can achieve a competitive advantage by optimizing the use of destination resources 
with the aim of their transformation into attractions. A comparative advantage implies resources 
available to the destination (human resources, natural resources, knowledge, capital, infrastruc-
ture - tourism infrastructure, cultural and historical resources), but a competitive advantage re-
lates to the ability of a destination to use these resources effectively and in the long-term [7]. 

The main aim of increasing the competitiveness of the tourist destination is tourist satisfaction. 
According to Dwyer and Kim [8], each destination in order to enhance its competitive advan-
tage should ensure that its overall „attractiveness” and the tourist experience it offers should be 
superior to alternative destinations. This is connected with the efforts of the tourism offer (input) 
to satisfy the expectations of tourists which will result in higher output (tourist arrivals, tour-
ism receipts). Author Hassan [9] points out that the destination will be competitive if its market 
share, measured by the number of visitors and revenue generated, is growing. 

In literature we can find several models for measuring tourism competitiveness. The main goal 
of the paper is to evaluate efficiency of regions tourism sector in order to improve countries 
competitiveness on global market. The countries included in this analysis are: Bosnia and Her-
zegovina, Montenegro, Croatia, Republic of Macedonia, Slovenia and Serbia. Efficiency is ob-
served as relation of multiple outputs and inputs using Data Envelopment Analysis (DEA). The 
output-oriented DEA model with a constant return to scale has been applied separately for every 
year. Relative efficiency of observed countries has been calculated as relation of three output 
variables (international tourist arrivals, international tourism inbound receipts tourism indus-
try GDP) and two input variables (government expenditure and prioritization of tourism). In 
this paper authors used data from Travel & Tourism Competitiveness Report [10] - [12] which 
measures the factors and policies that make it attractive to develop tourism sector in different 
countries. Through analysis of each pillar and sub pillar, businesses and governments can better 
understand the particular challenges to the sector’s growth and after analysis they can formulate 
appropriate policies and actions.

The chapter two focuses on previous studies that highly motivated us for this work. Chapter 
three describes the applied methodology. The model formulation and the results are presented 
in the fourth chapter. The last chapter contains the main conclusions and guidelines for future 
research.

2.	 LITERATURE REVIEW 

This paper intends to enrich tourism literature, pointing to a specific aspect of the observation 
of tourist units. Namely, most of the literature that considers the efficiency of tourism considers 
as statistical units hotels, restaurants and other types of catering facilities. On the contrary, 
the presented work will shift the focus of the analysis to geographical areas, more precisely to 
countries as statistical units. The previous work [13] also analyzes the efficiency of tourism de-
velopment of this region, but using another DEA model and different output and input variables. 
Also, they only observe efficiency for one time period, while the goal of our current study is to 
follow the changes in the relative efficiency over a longer period of time, in order to perceive the 
existence of potential global trends and changes. 
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Authors Ilic and Petrevska [14] in the recent study applied Data Envelopment Analysis to de-
termine tourism efficiency of Serbia and the surrounding countries. Tourism expenses and the 
number of beds are used as inputs, while the number of arrivals, the number of nights spent and 
tourism revenue in 2016 are used as output parameters. The applied analysis has shown that in 
the aspect of tourism 6 countries are relatively efficient, while other 9 are relatively inefficient. 
The efficient countries are: Montenegro, Bosnia and Herzegovina, Croatia, Greece, Austria and 
Albania, while Serbia, FYR Macedonia, Slovenia, Romania, Bulgaria, Italy, Hungary, Slovakia 
and the Czech Republic. In order to improve their efficiency, the inefficient countries should 
reduce tourism costs and the number of beds, and increase some of the output parameters. This 
paper should give the instructions to inefficient countries how to improve their efficiency.

Measuring tourism efficiency is a topic of great interest among researchers [15]. They use some 
input output variables to measure and to improve a country or region’s tourism efficiency. Au-
thors [16] in their paper examined the economic efficiency of tourism in Romania and they 
conclude that measuring the efficiency of tourism should contribute to the improvement of the 
competitive position of the country.

On the level of the regions of individual countries, several efficiency researches were carried out 
using the Data Envelopment Analysis [17]. Group of authors [18] have examined the tourist com-
petitiveness of regions in Italy and how this degree of competitiveness has changed over years. In 
another paper, [19] authors examine the effectiveness of France’s tourist destinations. Focusing on 
the evaluation of the efficiency of tourism as an economic branch in the Republic of China, [20] 
this study made a comparation of city administrations, provinces and autonomous regions in Chi-
na. Their results indicate a serious imbalance in the development of tourism in some regions and 
suggest the necessary advancement for these regions. Another interesting study [21] focuses on 
determining whether UNESCO nominations determine the flow of tourist trips in Italian regions. 
It is also interesting to mention the study [22] whose goal was to create a unique index of compet-
itiveness of tourism. The survey carried out the ranking of 139 countries using the DEA method.

Toma [23] applied DEA model to evaluate the efficiency of tourism sector at regional level, in 
order to offer additional information and indicate necessary decision making to reach an op-
timal size of tourism market. The results of this survey indicate the insufficient efficiency of 
the regions that have a higher number of tourist visits and accentuate the need for intervention 
regarding the allocation of scarce resources (labor, capital, infrastructure) or implementation of 
real measures to increase demand and outcomes.

Competition is now widely accepted as one of the most important factors determining the suc-
cess of organizations, industry, regions and countries in the long run. Competitiveness in tour-
ism can be primarily considered from the aspect of the competitiveness of the tourist destina-
tion. Intensified competition and limited resources have become key factors for the success 
of tourism destinations [24]. The tourism sector can be described as competitive only when 
tourist destinations are attractive and their tourist product has superior value. Destinations are 
considered competitive as long as they are well positioned on the market in relation to their 
competitors [9], [24]. This is an approach that focuses on „price differences” [8], „tourism con-
sumption” [26], „attraction of visitors” [7], or „economic progress” [3]. The authors [7] and [27] 
point out that, in addition to the economic dimension of competitiveness, environmental, social, 
cultural, political and technological aspects should be considered. So, competitiveness in the 
tourist industry is multi-dimensional and complex. Some authors correlate the competitiveness 
of destinations with the well-being of the local population, with socioeconomic prosperity and 
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(or) improving the quality of life of the population [28] - [30], [7], [8]. According to [31] and [32] 
increasing the quality of life of the local population has an impact on the competitiveness of the 
destination through hospitality, which refers to kindness, friendship shown to tourists, as well 
as through education and skills that influence the establishment of good relations with tourists. 

3.	 METHODOLOGY 

Data Envelopment Analysis (DEA) is a mathematical programming technique used to analyze 
and compare the efficiency of different entities. Unlike parametric statistical methods, DEA 
compares the efficiency of each individual entity with the highest achieved level of efficiency, 
rather than the average. It is a non-parametric approach because it does not require a priori as-
sumption about the analytical form of the observed inputs and outputs. An important advantage 
of the DEA method is that the input and output variables can be presented by different types 
of metrics. The results of DEA present the relative efficiency measures, as they depend on the 
number of entities involved in the analysis, as well as the number and structure of the input and 
output. Based on the results of the analysis, it can be determined how many decision-making 
units (DMUs) are ineffective in relation to those effective, and how much it takes to reduce a 
certain input and / or increase a particular output in order to make these units effective. The 
number of DMUs which are included in the analysis depends on the goal of the study, as well as 
the number of homogeneous units whose effect in practice has to be compared. 

There are different formulations of the linear programming models used in the DEA analysis. In 
this study, the output-oriented DEA model with a constant return to scale is will be applied to 
evaluate efficiency of tourism in our region. This model was first introduced in 1978 by Charnes 
Cooper and Rhodes and the analysis are carried out by solving the following model [33] of lin-
ear programming for each entity, separately for every year:

	 (1)

where s are outputs and m inputs, yrk is the amount of output r used by DMU k, xik is the amount 
of input I used by DMU k and sr are si the output and input slacks, respectively. Efficiency of 
DMU k is Φk.

4.	 FORMULATION AND RESULTS OF DEA MODEL 

The aim of this paper is to examine the efficiency the tourism sector in different countries of our 
region. The Data Envelopment Analysis is a convenient method for comparing the efficiency of 
tourism industry, due to the different nature, number and measuring units of inputs and outputs. 
The data are collected from the report of the World Economic Forum - The Travel & Tourism 
Competitiveness Report [10] - [12]. These reports were published in 2013, 2015 and 2017 and 
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present a detailed analysis of the competitiveness and improvement of the tourism sector for 
more than 130 countries across the world. In the analysis we will use data from the following 
countries in our region: Bosnia and Herzegovina, Montenegro, Croatia, Republic of Macedonia, 
Slovenia and Serbia. The report from 2015 does not contain data for Bosnia and Herzegovina, 
so we will exclude this country from the analysis for this particular year. 

In order to analyze the efficiency of tourism industry, it is necessary to analyze the relation of 
selected inputs and outputs. In our research, the inputs will be presented through the following 
two variables: government prioritization of travel and tourism industry and travel and tourism 
government expenditure. The first variable represents how high of a priority is the development 
of the travel & tourism (T&T) industry for the government of a country (1 = not a priority at all, 
7 = a top priority). This next input variable includes expenditures (transfers or subsidies) made 
by government agencies to provide T&T services such as cultural (e.g. museums), recreational 
(e.g. national parks), clearance (e.g. immigration, customs) and so on to visitors [10] - [12]. 

Following three variables represent the outputs of the DEA model: international tourist arrivals, 
international tourism inbound receipts and travel and tourism industry GDP. International tour-
ism receipts are expenditures by international inbound visitors, including payments to national 
carriers for international transport. These receipts include any other prepayment made for goods 
or services received in the destination country [10] - [12]. The Data Envelopment Analysis has 
been performed for every year separately, using the data from the abovementioned reports. The 
input and output data from the latest report are presented in the next tables. 

Country Government prioritization of 
travel and tourism industry

T&T government expenditure  
(% government budget)

Bosnia and Herzegovina 3,3 1,1
Croatia 5,2 1,3
FYR Macedonia 5 1,3
Montenegro 5,8 2,6
Serbia 3,7 0,5
Slovenia 4,3 4,2

Table 1: Input variables of DEA model for 2017 year

Country International 
tourist arrivals 

International tourism 
inbound receipts  
(US $ millions)

T&T industry GDP  
(% of total)

Bosnia and Herzegovina 678271 660,7 2,7
Croatia 12683179 8833,3 10,1
FYR Macedonia 48553 266,8 1,5
Montenegro 1559924 902 11,3
Serbia 1132221 1048,4 2,2
Slovenia 2706781 2504,4 3,6

Table 2: Output variables of DEA model for 2017 year

The Open Source DEA software has been used to perform the analysis. In this case, the country 
is observed as one entity and its relative efficiency in relation to input and output is examined by 
solving a linear programming model (1) for every country. The Data Envelopment Analysis has 
been performed separately for every year and the results of output - oriented CCR DEA model 
with constant return on scale are presented in the next tables. 
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Country / Year 2013 2015 2017
Bosnia and Herzegovina 0,27 - 0,42
Croatia 1,00 1,00 1,00
FYR Macedonia 0,15 0,11 0,15
Montenegro 0,74 0,80 1,00
Serbia 0,26 0,41 0,57
Slovenia 0,39 0,40 0,43

Table 3: Efficiency scores of DEA models

Based on the results of the DEA analysis for 2017 year, we can conclude that Montenegro and 
Croatia obtain the highest relative efficiency of tourism industry in our region (in terms of the 
best relationship of the observed outputs and inputs). These countries achieve relative efficiency 
of 1, which means they have the optimal ratio of observed outputs and inputs. Slovenia, Serbia, 
Bosnia and Herzegovina and FYR of Macedonia are below the efficiency limit because their 
relative efficiency is less than 1. For these countries, a more detailed analysis of the results of the 
DEA model is needed in order to identify the causes of inefficiency and formulate proposals for 
improving output/input relations.

Figure 1: Changes in relative efficiency scores

The figure 1 shows the changes in relative efficiency scores from 2013 until 2017. We can see 
that all observed countries have increased their relative efficiency in this period, except Croa-
tia which obtains the maximal efficiency score for the whole time. Montenegro systematically 
improved the relation of outputs and inputs and from the efficiency of 0,74 in 2013 obtained the 
maximal efficiency in 2017. After Montenegro, Serbia also significantly improved their position 
from quite low efficiency score of 0,26 in 2013 to 0,57 in 2017, but further actions are needed to 
attain the higher efficiency score in the future. Slovenian increase of efficiency is very slow and 
its score is constantly around 0,4. Bosnia and Herzegovina also managed to improve efficiency 
from 0,27 to 0,42 in the observed period, while the FYR of Macedonia has the most inefficient 
tourism industry with relative efficiency score below 0,2. 
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Data Efficiency Analysis is a very powerful method because it also provides information on 
how relative efficiency can be improved for inefficient entities. Therefore, the next tables present 
the peer groups for our inefficient countries and the corresponding values of lambda for 2017 
year. Peer group represent the set of efficient units from which an inefficient unit’s inefficiency 
has been determined. From the following tables, we can conclude that Serbia should look up to 
Croatian way of efficient allocation of observed outputs and inputs. All other inefficient coun-
tries (Slovenia, Bosnia and Herzegovina and FYR of Macedonia) should follow the experiences 
of both Croatia and Montenegro to improve their relative efficiency position.

Country Peer Group
Bosnia and Herzegovina Croatia, Montenegro.
Croatia Croatia.
FYR Macedonia Croatia, Montenegro.
Montenegro Montenegro.
Serbia Croatia.
Slovenia Croatia, Montenegro.

Table 4: Peer Groups for inefficient countries in 2017 year

Country Croatia Montenegro
Bosnia and Herzegovina 0,37 0,24
Croatia 1,00 0,00
FYR Macedonia 0,91 0,04
Montenegro 0,00 1,00
Serbia 0,38 0,00
Slovenia 0,64 0,17

Table 5: Lambda values of DEA model for 2017 year

The table 6 shows the projections of input and output variables used in the DEA model. Those 
projections actually represent the guidelines to decision makers on how to improve the effi-
ciency of tourism sector. The results show that Bosnia and Herzegovina, FYR of Macedonia, 
Serbia and Slovenia should gain higher level of all output variables used in the DEA model. The 
projections also show that Slovenia could even decrease its travel and tourism expenditure (for 
1,27%) to gain this level of outputs. 

Country International 
tourist arrivals 

International 
tourism  
inbound  
receipts 

T&T  
industry GDP 

Government 
prioritization 

of travel  
and tourism  

industry

T&T  
government 
expenditure 

Bosnia and 
Herzegovina 5039077,78 3465,40 6,42 3,30 1,10

Croatia 12683179,00 8833,30 10,10 5,20 1,30
FYR  
Macedonia 11648116,65 8104,40 9,71 5,00 1,30

Montenegro 1559924,00 902,00 11,30 5,80 2,60
Serbia 4878145,77 3397,42 3,88 2,00 0,50
Slovenia 8392281,86 5814,16 8,36 4,30 1,27

Table 6: Projections of DEA model for 2017 year
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Solution of DEA model also provides information on slacks. Slacks represent the potential im-
provements in input and output variables for the inefficient units in the data set when compared 
with their peer efficient targets. The slacks relate to the further increases in output or reduction 
in input that could be gained beyond that implied by the radial projection. 

Country International 
tourist arrivals 

International 
tourism  
inbound  
receipts 

T&T  
industry GDP 

Government 
prioritization 

of travel  
and tourism 

industry

T&T  
government 
expenditure 

Bosnia and 
Herzegovina 3426829,38 1894,92 0,00 0,00 0,00

Croatia 0,00 0,00 0,00 0,00 0,00
FYR  
Macedonia 11333718,39 6376,78 0,00 0,00 0,00

Montenegro 0,00 0,00 0,00 0,00 0,00
Serbia 2878944,35 1546,23 0,00 1,70 0,00
Slovenia 2108274,23 0,00 0,00 0,00 2,93

Table 6: Slacks of DEA model for 2017 year

5.	 CONCLUSIONS

In a period characterized by global economic instability and constant changes in the economic 
environment, the development of tourism is an issue of exceptional importance, due to direct 
and indirect contributions to the development of both individual countries and the regions. The 
direct impact of tourism development is reflected for example in the increase of national in-
come, while the indirect effects are manifested in connecting countries and developing critical 
infrastructure to improve the competitiveness of the observed country. In current conditions, 
when unemployment is one of the biggest problems in the world, and especially in our envi-
ronment, the promotion of tourism development can play a very important role in creating new 
jobs. In the past decades travel & tourism and its enabling ecosystem have proven to be signifi-
cant drivers of economic growth, contributing over 10% to global GDP and accounting for 1 in 
10 jobs on the planet [10].

For these reasons, the analysis of the efficiency of tourism industry is an extremely attractive 
topic. The results of applied Data Envelopment Analysis showed that in our region Montenegro 
and Croatia use their resources in the most efficient way. On the other hand, Bosnia and Her-
zegovina, FYR of Macedonia, Serbia and Slovenia, with a high level of inputs, do not realize 
the maximal level of outputs, and for this reason they do not achieve maximum efficiency. As 
our research is one of the first to deal with the analysis of the efficiency of tourism development 
at the macroeconomic level, it would be interesting in the future to compare the results of our 
region with other regions in the world. It would also be attractive to analyze the efficiency of 
individual regions within countries and to set guidelines for future investments that would bring 
the greatest efficiency of the development of this sector.
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