Tourism and Hospitality Management, 31(1), 1-15, 2025

Arbula Blecich, A., Duki¢ Samarzija, N. & Justini¢, K. (2025). MEASURING THE EFFICIENCY AND ...

MEASURING THE EFFICIENCY AND PRODUCTIVITY OF
MEDITERRANEAN TOURISM: A WINDOW DEA ANALYSIS

Andrea ARBULA BLECICH, PhD,
Associate professor
University of Rijeka, Faculty of Economics and
Business
E-mail address:
andrea.arbula.blecich@efri.uniri.hr

Nikolina DUKIC SAMARZIJA,
PhD, Associate professor
(Corresponding Author)
University of Rijeka, Faculty of Economics and
Business
E-mail address:

Abstract

Purpose — Tourism is an important economic sector in the EU with particular significance for
the Mediterranean countries. The aim of the study is to analyze the efficiency and productivity
of Mediterranean countries in order to gain an insight into the causes of inefficiency and
changes in productivity.

Methodology/Design/Approach — The method used is Window Data Envelopment Analysis
and Malmquist Productivity Index on the basis of data collected for the period from 2014
to 2021. Technical efficiency (TE) is calculated as well as its main components, the pure
technical efficiency (PTE) and the scale efficiency (SE). Productivity is broken down to
technical and technological change and its main components.

Findings — Due to the Covid-19 pandemic in 2020, PTE, which is influenced by management,
technology and external factors, experiences a sharp decline. However, the decomposition of
TE (overall efficiency) revealed that prior to the pandemic, the primary source of inefficiency

nikolina.dukic.samarzija@efri.uniri.hr was the inability of the Mediterranean tourism sectors to operate at optimal scale. Productivity

fell in all countries between 2019 and 2020, mainly due to a technological decline.
Originality of the research — This paper analyses two distinct samples. The initial sample
comprises the EU member states, whereas the second sample comprises the Mediterranean
countries within the EU.
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INTRODUCTION

The tourism sector has experienced significant growth and a strong upturn in the global market, which has had a direct and
indirect positive impact on other sectors of the economy. According to the WTTC (n.d.), tourism revenues accounted for
10.3% of global GDP in 2019. Tourism plays an important role in the European Union (EU) economy, where, according
to the European Parliament (2021), 27.3 million people of working age were directly and indirectly employed in the 2018
tourism season, representing 11.7% of the total working population. It has an impact on related activities such as hospitality,
services, retail, infrastructure and culture, and ultimately tourists contribute to GDP through their consumption. It is one of the
most important economic sectors in the Mediterranean region contributing significantly to GDP growth, job creation, income
generation and strengthening the balance of payments (Stevens & Duhamel, 2022). European tourism is deeply rooted in
Europe and plays a supporting role in European unity. The efficiency of European tourism is attributed to a number of factors,
including a diverse tourist offer, modernized transport systems, competitive prices and high-quality services (Brinza & Butnaru,
2020). Overall, tourism is proving to be an important sector for the EU, promoting economic growth and integration.

The contribution of this research’ is reflected in two analyzed samples. The first sample consists of the EU Member States,
while the second (sub)sample consists of the Mediterranean countries in the EU. The authors’ intention was to investigate
whether Mediterranean countries have efficient tourism compared to other EU countries that have a lower share of tourism in
GDP or a lower share of tourism employment. This raised the question of whether the countries with well-known destinations
prove to be more efficient or whether they are relatively inefficient as they have to achieve a higher output for the inputs
invested compared to other countries. The aim of this paper is therefore to analyze the efficiency of the tourism sectors in the
Mediterranean countries of the EU using Window Data Envelopment Analysis (WDEA), which measures the efficiency of each
tourism sector within the sample in terms of inputs invested and outputs achieved. In addition, the Malmquist Productivity
Index (MPI) is used to assess the productivity of Mediterranean countries over time. The analysis is conducted on the basis of
data collected from Eurostat (n.d.) for the period from 2014 to 2021. As far as the authors are aware, there is no research on the
dynamic efficiency of tourism at country level that considers Mediterranean countries separately as tourism-oriented countries.

After the Introduction, the most important tourism indicators such as the share of tourism in GDP, the share of people employed
in tourism and the share of tourism in exports are presented at the level of the EU countries and the importance of tourism for
the Mediterranean countries is explained. The relevant literature and its results are presented in the literature review, followed
by an explanation of the method used, the sample selection and the variables of the model. Finally, the results of the WDEA and
MPI were presented and conclusions were drawn.

! This research is the result of a study conducted as part of the master’s thesis of student Klare Justini¢ entitled “Analysis of the efficiency of tourism in the
European Union with a special emphasis on Croatia”, available at: https://zir.nsk.hr/islandora/object/efri:4314
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1. THE ROLE OF TOURISM IN THE ECONOMIES OF THE EUROPEAN UNION

One of the most important indicators of the importance of tourism to the economy of a given country is the share of tourism in
GDP, the values of which are shown in the table below for the individual member states of the European Union.

Table 1: Share of tourism in GDP from 2019 to 2021 (in %)

STATE 2019 2020 2021
Croatia 24.8 13.2 16.1
Greece 20.7 9.2 14.9
Portugal 17.1 8.7 10.9
Malta 15.0 4.9 6.7
Spain 14.0 5.9 8.5
Cyprus 13.7 3.7 93
Estonia 12.1 6.1 6.0
Netherlands 11.1 7.8 8.1
Slovenia 10.8 7.2 7.7
Austria 10.7 7.9 7.1
Italy 10.6 6.1 9.1
Luxemburg 10.3 7.9 8.6
Average EU 10.3 5.5 6.6
Bulgaria 9.9 4.2 4.9
Germany 9.8 6.3 6.4
Hungary 8.3 4.0 4.6
Finland 7.9 4.9 5.5
Latvia 7.7 4.2 4.3
Sweden 7.2 4.7 53
Denmark 6.5 4.8 4.6
Slovakia 6.4 34 3.8
Czechia 6.2 3.9 3.6
Romania 6.0 3.5 3.8
Lithuania 6.0 3.0 33
Belgium 55 3.6 43
Poland 4.8 2.6 2.8
Ireland 4.7 1.2 1.2
France 4.03 3.19 3.19

Source: World travel & tourism council. (n.d.). Economic Impact Reports. Retrieved April 2, 2023, from https://wttc.org/research/economic-impact

Looking at the share of tourism in the GDP of the EU member states, the Mediterranean countries stand out with a significantly
higher share of tourism in total GDP than the EU average, which was 10.3% in 2019. Among the outstanding countries, Croatia
has the largest share of tourism, followed by: Greece with 20.7% in 2019, Portugal with 17.1% in 2019, Malta with a share of
tourism in GDP of 15%, Spain with a share of 14% and Cyprus with 13.7%. Although tourism holds significance in Italy and
France, its contribution to GDP in these countries is comparatively lower than in other Mediterranean countries, as there are
various developed sectors in their economies.

It is expected that a higher share of income from tourism in GDP will also lead to higher employment of the working-age
population in this industry. The percentage of employment in the tourism industry by country is shown in the following table.
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Table 2: Share of employees in tourism from 2019 to 2021 (in %)

STATE 2019 2020 2021
Croatia 23.2 19.4 19.7
Portugal 21.3 18.2 18.9
Malta 21.1 18.1 19.1
Greece 21 18.3 19.9
Netherlands 18.4 18.2 18.3
Spain 14.4 11.9 12.7
Cyprus 14.0 11.6 12.9
Germany 13.0 11.3 11.4
Italy 12.2 10.6 11.6
Estonia 11.7 10.2 11.0
Austria 11.4 10.3 10.2
Average EU 11.3 9.9 10.2
Slovenia 11.2 10.8 10.9
Hungary 9.3 8.6 8.7
Bulgaria 9.0 7.2 7.2
Latvia 8.3 7.0 7.4
Finland 83 6.8 7.0
Czechia 8.2 7.1 7.2
Luxemburg 7.6 7.0 6.9
Sweden 7.6 6.4 6.4
Denmark 6.9 6.4 6.2
Romania 6.7 6.0 6.3
Belgium 6.4 5.7 59
Slovakia 6.2 5.9 5.8
Ireland 6.0 5.6 5.4
Poland 5.2 4.6 4.7
Lithuania 4.8 3.7 4.0

Source: World travel & tourism council. (n.d.). Economic Impact Reports. Retrieved April 2, 2023, from https://wttc.org/research/economic-impact

As expected, the share of tourism employees follows the trend of the share of tourism revenues in GDP, with the share of tourism
employees at the EU level being significantly higher than at the global level, which was not the case for the share of tourism
in GDP. In 2020, a decrease is observed due to the Covid-19 pandemic, with a gradual recovery already in 2021. Considering
that tourism represents a very large part of GDP in Mediterranean countries and exports are a very important indicator of the
development of the whole economy, it is interesting to see how much of the export is due to the consumption of foreign tourists
and make a comparison with other countries (Table 3).

Table 3: Share of tourism in exports from 2019 to 2021 (%)

STATE 2019 2020 2021
Croatia 37.7 21.7 23.7
Greece 27.6 10.2 17.6
Portugal 23.3 12.2 13.1
Spain 17.8 5.2 7.4
Cyprus 16.0 3.0 8.8
Bulgaria 10.5 4.5 4.7
Austria 10.2 6.6 4.4
Estonia 9.8 3.7 2.5
Malta 9.6 2.2 3.2
Average EU 9.2 4.0 4.5
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STATE 2019 2020 2021
Italy 7.9 3.5 3.6
Slovenia 7.2 33 3.8
Hungary 7.2 2.9 33
Latvia 5.4 1.0 1.3
Finland 5.1 1.6 1.1
Poland 4.5 2.4 2.2
Denmark 4.4 2.2 1.8
Sweden 4.2 2.2 2.3
Romania 4.2 1.7 1.6
Czechia 4.1 2.1 1.5
Luxemburg 4.0 3.2 3.2
Lithuania 3.8 1.4 1.2
Netherlands 3.2 1.7 1.6
Slovakia 2.9 1.1 0.9
Germany 2.8 1.3 1.3
Ireland 2.7 0.6 0.4
Belgium 2.4 1.8 1.7

Source: World travel & tourism council. (n.d.). Economic Impact Reports. Retrieved April 2, 2023, from https://wttc.org/research/economic-impact

This indicator shows a drastic decrease in the year 2020 as a consequence of the strict border crossing rules during the Covid- 19
pandemic, but it is interesting to note that there is a very slight recovery in 2021 if we compare it to 2019. This trend can also
be seen in the EU average, which was 9.2% in 2019, fell to 4.0% in 2020 and improved to just 4.5% in 2021. Considering the
importance of tourism in most Mediterranean countries, as shown in the previous tables, it can be concluded that for the long-
term sustainability of tourism, it is important to manage travel and tourism efficiently in order to achieve economic growth, job
creation and export generation (BariSi¢ & Cvetkoska, 2020).

2. LITERATURE REVIEW

Although DEA has traditionally been the most popular approach to assess relative efficiency in the tourism sector (Assaf &
Josiassen, 2016), previous studies have primarily focused on efficiency evaluation at the hotel level (Higuerey et al., 2020;
Karakitsiou et al., 2020; Tekiner, 2023) rather than at the industry level. As this study focuses on the efficiency of the tourism
sector in the Mediterranean countries compared to the EU countries, the following section presents studies that deal with the
assessment of the efficiency of the tourism sector in the EU and include the Mediterranean countries.

Various studies have evaluated the efficiency of tourism in Europe using different methods and criteria. The most commonly
used method is Data Envelopment Analysis (DEA). Lozano-Ramirez et al. (2023) assessed the sustainability efficiency in
27 European Union countries between 2015 and 2019. The study identified leading countries in terms of sustainable tourism
practices and highlighted the need for sectoral recovery after a pandemic. Doganalp and Arslan (2021) evaluated technical
efficiency in tourism in six European countries using tourism revenues and number of visitors as output metrics. They found
that Spain, Italy and Greece use their natural and cultural resources efficiently, while Turkey, Portugal and France show
inefficiencies. The efficiency of the tourism sector was also studied by Pavkovi¢ et al. (2021) using a sample of 25 European
countries and for 2017 data. The inputs used were the capacity of hotels and similar accommodation establishments, the number
of rooms and the number of beds, and the outputs were the number of arrivals, the number of overnight stays and tourist
consumption during arrivals. The results of the analysis show that Croatia, Belgium and Denmark are efficient.

Marcikic Horvat and Radovanov (2020) examined the relative efficiency of tourism development in 33 European countries
using a two-stage DEA model. They found lower efficiency scores in the most recent EU accession countries, in contrast
to notable efficiency improvements in the Western Balkans, with the EU-15 achieving the highest average efficiency score.
Barisi¢ and Cvetkoska (2020) examined the impact of travel and tourism on GDP and employment in all 28 EU member states,
providing insights and proposing policy recommendations. The study highlights the importance of efficient travel and tourism
management for economic growth, job creation and export generation. Model was based on two inputs and two outputs. The
variables of domestic consumption and investment expenditure were used as inputs, and the share of tourism in GDP and
employment were used as outputs. The research was conducted using the BCC model with an output orientation. The results of
the research led to the conclusion that within the European Union (28), thirteen member states are relatively efficient, namely:
Bulgaria, Cyprus, Estonia, Germany, Greece, Hungary, Italy, Latvia, Malta, Portugal, Romania, Spain and the United Kingdom,
while the other member states are considered relatively inefficient.
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The study of the efficiency of the tourism sector in the work of Prorok, Seri¢ and Peronja (2019) for DMU uses the countries
of the Western Balkans and divides them into countries of the EU and countries that are not part of the EU. They use the output
oriented CCR model. Inputs were determined based on the evaluation of 14 pillars defined in the Annual Report on Tourism
Competitiveness of Countries in 2017 (WEF) published by the World Economic Forum, and for outputs the share of tourism in
GDP and employment growth were used. This analysis showed the highest relative efficiency of the tourism sector in Cyprus,
Malta, Bulgaria, Greece, Croatia, Estonia and Ireland.

In examining the efficiency of the tourism sector in European countries, Soysal-Kurt (2017) measured relative efficiency in 29
European countries based on 2013 data. Study use three inputs and three outputs. The input variables used are tourism costs,
number of employees, and number of beds; the outputs are tourism receipts, number of arrivals, and number of overnight stays.
The analysis is carried out using input oriented CCR model. The results of the analysis show that 16 countries are relatively
efficient and 13 countries are relatively inefficient. Relatively efficient countries in the tourism sector are: Cyprus, Croatia, Estonia,
Finland, France, Greece, Hungary, Ireland, Latvia, Luxembourg, Malta, Poland, Portugal, Spain, Switzerland and Turkey.

In addition to the efficiency evaluation of the tourism sector, the MPI was used to measure changes in productivity between two
time periods. The MPI not only measures the efficiency changes for each DMU, but also provides information on the causes
of these changes by presenting the main components of the estimated change. Barros and Alves (2004) and Hwang and Chang
(2003) were among the first studies to apply the MPI methodology to measure productivity changes in the hospitality industry,
using a sample of different hotels. Cordero and Tzeremes (2017) and Tzeremes (2021) used the MPI between 2004 and 2013 to
measure the productivity changes of hotels in the Spanish Balearic and Canary Islands.

There are not many studies conducted at country level. Assaf & Tsionas (2018) measured the productivity levels of 101 tourism
destinations in the period from 2008 to 2012. Sun et al. (2015) measured the productivity of the tourism industry in China in
the period from 2001 to 2009 using the MPI. They found that technological change is the most important factor for productivity
changes. Jebali & Essid (2020) measured environmental productivity in the Mediterranean countries from 2009 to 2014. They
found a negative development trend for the overall environmental productivity factor in the Mediterranean countries. They also
found that the main source of productivity growth is technological progress.

Previous studies on the efficiency and productivity of tourism in EU show that the results change depending on the purpose of
the study, which determines the selection of input and output variables. Although the studies on Mediterranean tourism are not
very extensive, they cover various aspects, such as the performance evaluation of countries in terms of tourism-related technical
efficiency (Doganalp & Arslan 2021), the comparative performance evaluation of Mediterranean destinations using DEA to
uncover efficiency and effectiveness trade-offs (Niavis & Tsiotas, 2019), the impact of seasonality and spatiality of tourist flows
on the regional performance of 36 coastal regions in the northern Mediterranean (Niavis & Kallioras 2021).

Although the existing literature has made great progress in evaluating the efficiency and productivity of the tourism sector,
further progress can still be made in this area. As far as the authors are aware, there are no studies that combine efficiency
and productivity approaches from a Mediterranean perspective, using the WDEA to assess efficiency and the MPI to measure
productivity changes. Furthermore, this paper analyses the dynamic efficiency of Mediterranean countries compared to other
EU countries in order to answer the research question of whether Mediterranean countries have efficient tourism compared to
other EU countries as they have to achieve a higher output for the input invested. In view of this, this paper aims to fill this gap.
The methodology as well as the inputs and outputs of the model are described in the following section.

3. METHODOLOGY
3.1. Data Envelopment Analysis and Malmquist Productivity Index

DEA is mathematical method developed by Charnes et al., (1978). According to Beasley (n.d.), it is a nonparametric method for
evaluating the relative efficiency of homogeneous decision-making units (DMUs). In the analysis, it is possible to use multiple inputs
and outputs expressed in different units, which is considered one of the advantages of the method. There are two basic static models of
DEA analysis (Skrinjari¢, 2017): the constant returns to scale (CCR) model and the variable returns to scale (BCC) model.

We consider efficiency in terms of three basic concepts (Al-Refaie et al., 2016): technical efficiency (TE), pure technical
efficiency (PTE) and scale efficiency (SE). Technical efficiency that assumes operating under CRS (constant returns to scale)
shows the efficiency of resource utilization and the possibility of its distribution among all selected DMUs, i.e., this measure
provides information about the ability of each DMU to transform more inputs into more outputs in relation to its efficiency
frontier. This indicator tells us which inputs can be reduced without changing the outputs, i.e., it enables the realization of
benefits by changing the balance between inputs and outputs (Igbal & Awan, 2015). Thus, the technical efficiency of tourism
is its ability to transform multiple resources, such as the number of beds and employees, into multiple outputs, such as the
number of overnight stays and consumption by tourists. Pure technical efficiency that implies VRS (variable returns to scale) is
determined by estimating the efficiency frontier under the assumption of variable returns to scale. It excludes scale efficiency
and measures only the management performance in organizing inputs and the impact of exogenous factors on the production
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process, i.¢., on the outputs achieved by the tourism sector (Kumar & Gulati, 2008). Finally, scale efficiency refers to information
about the optimal size of production, i.e., information about the optimal number of resources. From the firm’s perspective, this
indicator shows the extent to which the firm can reduce inputs to a certain degree, i.e., it shows the overall success of DMUs (in
this paper, EU member states and Mediterranean countries) in utilizing inputs (Igbal & Awan, 2015). As DEA is a non-statistical
method based on linear programming (LP), therefore no standard errors are provided and there is no basis for hypothesis testing.
In DEA, any deviation from the efficiency frontier is considered inefficiency (Ray, 2004).

The rule of thumb is that the number of DMUs must be at least three to four times higher than the sum of the selected inputs and
outputs. This rule can be overcome by using WDEA, a dynamic analysis that observes selected DMUs over a period of time.
The WDEA is based on the premise that what has been achieved in the past will also be achieved in the future. According to
Cullinane et al. (2004), there is no theoretical basis that defines the choice of a particular window size. Since the same DMUs
are observed as different DMUs in different periods, it is possible to accommodate a relatively larger number of inputs and
outputs compared to basic DEA models. This approach increases the discriminatory power, especially in scenarios where the
number of DMU s is limited (Halkos & Tzeremes, 2009). According to Asmild et al. (2004), time window should be sufficiently
small to allow a fair comparison of DMUs over time, but at the same time large enough to ensure an adequate sample size.
Formula n*p*w is used for calculating the number of different data points where n stands for number of DMUs (in our case no.
of countries), p for window length and w for number of windows (Cooper et al., 2007).

DEA is very commonly used to analyze the efficiency of the public sector, non-profit organizations, as well as commercial
enterprises to study the efficiency of resource use. It is also used in various sectors including: education (Arbula Blecich, 2024,
2020), transportation, health (Stefko et al., 2018; Duki¢ Samarzija et al., 2018), R&D (Arbula Blecich, 2021), banking (Grzeta,
2020; Kamarudin et al., 2019; Ouenniche & Carrales, 2018), and industry (Wang et al., 2019).

The Malmquist Productivity Index (MPI) is a widely used method originally proposed by Caves et al., (1982) to measure the
change in productivity of a DMU over time. Fire et al. (1994) decomposed productivity growth into two components: technical

efficiency change (catch-up) (TEC) and technological change (frontier shift) (TC)

Malmquist productivity index (MPI) = Technical Efficiency change (TEC) * Technological change (TC)
The former formula for the output-based MPI can also be written as follows (Fire et al., 1994):

1
trot+l . t4+1  pE+le t+l  t+1]3
Dp(x""y Dy (x"" .y =

M [xE+L, t+1 yt b — .
o ¥ ¥ DI(xt,y7) DI I(xf, y7)

where x stands for the input vector and y for the output vector. The function of the distance results is defined as (xz, yf) and M
as the total change in productivity between periods t and #+1.
where (Fére et al., 1994):
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Efficiency changes measures how much a DMU has improved its efficiency compared to a fixed technology. It essentially
captures the DMU’s ability to move closer to the best practice frontier over time. As a DMU becomes more efficient, it catches
up with the frontier. Technological change measures shift at the technology frontier itself. It captures technological advances
that move the entire frontier outwards, so that all DMUSs have the potential to improve their productivity regardless of their
individual efficiency changes. If a DMU experiences growth from one period to another, its MPI index will be higher than 1,
and conversely, if productivity falls, its MPI index will fall below 1.

To calculate the changes in scale efficiency (SEC), the distance functions must be calculated within the VRS by adding the
following restriction:

K

z % = 1 (VRS)

k=1
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The scale efficiency in each period is calculated as the ratio between the distance function that fulfils the CRS and the distance
function restricted to satisfying the VRS. Following Fire et al. (1994), this paper uses an extended decomposition of the MPI,
which can be written as follows:

My(x™L, v 2%, y* = TEC « PPTEC + SEC

TEC stands for technological change, PTEC for pure technical efficiency change and SEC for scale efficiency change. SEC and
PTEC are the main components of TEC which is calculated relative to CRS:

TEC =PTEC * SEC

TEC refers to efficiency change calculated under CRS, while PTEC stands for efficiency change calculated under VRS.

3.2. Sample Size and Model Variables

Countries may have different relative efficiency in different time periods. For this reason, a longer time period (2014-2021) is
considered in this study. When conducting a DEA analysis, it is crucial to select the relevant inputs and outputs that provide
the most complete information about the relative efficiency of each DMU. Since the selection of input and output variables can
influence the results, this can be overcome by selecting only basic inputs and outputs. The selection of variables in this paper
is based on previous studies and reflect the process being evaluated. The input variables in the analysis included the number
of beds (Soysal-Kurt, 2017; Pavkovi¢ et al., 2021), the number of employees (Soysal-Kurt, 2017; Barisi¢ & Cvetkoska, 2020;
Prorok et al., 2019) and public investment in culture. The latter variable served as a surrogate cost measure for the amount
of public investment required in a tourism destination to attract visitors as cultural heritage plays an important role in the
diversification of destinations (Justini¢, 2023). European tourist economy trends lie in the advancement of cultural tourism
diversity (Poki¢ et al., 2008). While previous studies used tourism costs (Soysal-Kurt, 2017) or capital expenditure (Barisi¢ &
Cvetkoska, 2020) as cost variables, the selection of public investment in culture was necessary due to data limitations for the
entire study period. Tourism consumption (Barisi¢ & Cvetkoska, 2020; Pavkovi¢ et al., 2021) and the number of overnight stays
(Soysal-Kurt, 2017; Pavkovi¢ et al., 2021) were considered as output variables.

Table 4: Inputs and outputs of the model
INPUT OUTPUT

number of beds tourist consumption

public investment in culture number of overnight stays

number of employees

Source: Authors

The period of the analysis extends from 2014 to 2021 with a window length of three years, resulting in the following six
windows: Window 1 (2014, 2015, 2016), Window 2 (2015, 2016, 2017), Window 3 (2016, 2017, 2018), Window 4 (2017,
2018, 2019), Window 5 (2018, 2019, 2020), and Window 6 (2019, 2020, 2021). Windows are created using moving averages to
reveal the dynamics of DMU efficiency over a certain period of time. With a period of 8 years and a time window of 3 years, the
analysis exceeds the limit of the number of DMUs in terms of the number of inputs and outputs, since the number of different
DMUs (in the sample of the EU member states) is 486, which we obtain by the following formula:

Number of data points =n *p *w

Where:

n = number of DMUs

p = window length

w = number of windows (w =k—p + 1)
k = number of years

This means that there are 486 distinct data points in this study, so we can accommodate more input and output variables without
losing discriminatory power than with standard non-dynamic models.

In addition to carrying out a WDEA analysis at EU Member State level, a similar analysis was carried out specifically for the
Mediterranean countries within the EU: Spain, Greece, France, Italy, Portugal, Cyprus, Croatia, Slovenia and Malta. They
have coasts on the Mediterranean Sea (although Portugal does not border the Mediterranean, it is considered a Mediterranean
country in terms of culture, history, language and climate) and the tourism industry plays an important role in the economy.
This analysis covered the period from 2014 to 2021. The reason for examining a smaller subset of countries was to mitigate the
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impact of DMU selection on the relative efficiency results. Relative efficiency is calculated in relation to the values within the
selected sample, in the former case the tourism sectors of the EU member state. Within the subgroup, the EU Mediterranean
countries are the most similar, as they are heavily dependent on tourism. Consequently, countries that are less active in tourism
(invest less) are often more efficient. The following table contains summary statistics for the Mediterranean countries for the
period from 2014 to 2021.

Table 5: Summary statistics for Mediterranean countries for the period from 2014 to 2021

public investment in number of tourist number of
number of beds culture employees consumption overnight stays
Max 5,131,417.1 16,386.0 27,063.4 74,115,357,700.0  1,098,224,707.0
Min 45,465.1 48.7 229.2 427,676,632.6 3,513,047.1
Average 1,874,061.3 3,108.6 8,974.8 15,031,897,019.0 241,829,907.7
SD 1,991,546.7 5,084.7 10,206.9 23,424,234,878.0 352,392,990.7

Source: Authors

If the analysis were performed on the basis of data from a single year, the number of DMUs would be 8. In this case, however,
a WDEA approach with 6 windows, each covering 3 years, leads to a total number of 144 data points (8 * 3 * 6). DEA Solver
Pro 11.0 was used to perform this analysis.

4. RESULTS

Since we focus on the Mediterranean countries, the interpretation of the results will concentrate on the efficiency of these
countries, first in comparison with the EU member states and then in comparison with each other. The table below shows the
efficiency of the EU member states according to the categories of TE, PTE, and SE. An efficiency score of 1 stands for an
efficient DMU compared to its peers and an efficiency score below 1 indicates a relatively inefficient DMU.

Table 6: Average results of TE, PTE and SE at the European Union level for the period from 2014 to 2021

COUNTRY TE PTE SE
Finland 0.962956 0.964427 0.998475
Cyprus 0.931896 0.955729 0.975062
Luxembourg 0.874062 0.94181 0.928065
Germany 0.797825 0.91598 0.871007
Poland 0.784224 0.905498 0.86607
Sweden 0.784067 0.815725 0.96119
France 0.693369 0.950037 0.729834
Ireland 0.687786 0.699745 0.98291
Denmark 0.677246 0.69615 0.972845
Greece 0.637635 0.948411 0.672319
Czech Republic 0.612969 0.838419 0.731101
Slovakia 0.61016 0.651081 0.937149
Spain 0.603962 0.929054 0.650083
Romania 0.574865 0.669149 0.859098
Netherlands 0.537881 0.664738 0.809161
Latvia 0.510987 0.871458 0.586358
Estonia 0.502432 0.801238 0.62707
Belgium 0.49648 0.540835 0.917989
Portugal 0.484829 0.841703 0.57601
Lithuania 0.478451 0.582051 0.822009
Austria 0.449417 0.482006 0.932388
Slovenia 0.432647 0.447471 0.966872
Croatia 0.382398 0.557277 0.68619
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Hungary 0.340715 0.376641 0.904616
Malta 0.30388 0.907292 0.33493
Italy 0.26883 0.520178 0.516805
Bulgaria 0.247234 0.38804 0.637136

Source: Authors

As shown in Table 6, Cyprus comes closest to full relative efficiency in all three categories, although the significant drop in
efficiency after the Covid-19 pandemic is notable. It’s worth noting that technical efficiency had already fallen in several EU
member states before the pandemic (Graph 1). This decline was particularly pronounced in some Mediterranean countries in
2017, namely France, Croatia and Greece, due to the disproportionate increase in input compared to output. Italy and Malta
have the lowest average of relative efficiency. Although this may seem unusual given their well-established tourism sectors with
numerous destinations and high numbers of overnight stays, this analysis evaluates relative efficiency rather than effectiveness,
focusing on the relationship between resources invested and output achieved in terms of observed DMUs. All countries in
terms of TE (overall efficiency), recorded a decline in efficiency throughout the analysis period with the Covid-19 outbreak
(Graph 1). PTE serves as a measure of managerial efficiency, which is influenced by management strategies, technology and
external factors. It involves the application of a variable return to scale (VRS) along the efficiency spectrum (Huguenin, 2012).
Of the Mediterranean countries, Cyprus, France and Greece are closest to the relative efficiency frontier in terms of average
PTE. Conversely, Slovenia, Italy and Croatia have the lowest values for average PTE. SE is the ratio between TE and PTE and
provides information on the optimal size of resources (Igbal & Awan, 2015). The Mediterranean countries that come closest to
the SE frontier in the observed EU sample are Cyprus and Slovenia, while the lowest efficiency in terms of SE in the observed
period is achieved by Malta, Italy and Portugal. The values for technical efficiency (TE) are presented for the main regions of
Europe on the basis of the United Nations Geoscheme (United Nations Statistics Division, 1999).

Graph 1: TE across the main regions of Europe from 2014 to 2021 (average by term)
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The table 7 shows the efficiency of the Mediterranean EU member states according to the categories of TE, PTE and SE. As
in the previous analysis, a value of 1 represents relatively efficient DMUs, while a value between 0 and 1 stands for relatively

inefficient DMUs.
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Table 7: Two samples’ perspectives for the average results of TE, PTE and SE in the Mediterranean countries for the
period from 2014 to 2021

Mediterranean TE PTE SE EU TE PTE SE

France 0.886298 1 0.957783 « 0925364 1 Cyprus 0931896 0.955729 0.975062
Spain 0.666435 1 0.953150 1 0.699192 1 France  0.693369 0.950037 0.729834
Cyprus 0.634617 | 0.955805 <« 0.663961 | Greece  0.637635 0.948411 0.672319
Greece 0.593133 | 0.954393 <  0.621477 1 Spain  0.603962 0.929054 0.650083
Portugal 0.541344 1 0.875727 1t 0.618165 7 Portugal  0.484829 0.841703  0.57601
Slovenia 0474172 7 0.685208 1 0.692012 | Slovenia  0.432647 0.447471 0.966872
Malta 0.327341 1 0.921910 1t 0.355069 1 Croatia  0.382398 0.557277  0.68619
Croatia 0.309560 | 0.586111 1 0.52816 | Malta 0.30388 0.907292  0.33493
Italy 0.242452 | 0.598900 1t 0.404829 | Italy 0.26883 0.520178 0.516805

Source: Authors

A comparison of the results of the two samples generally shows that the level of average TE remains relatively consistent at
country level. However, notable deviations can be observed in France and Cyprus in particular, albeit in the opposite direction.
In the sample comprising the EU Member States, France shows a relatively lower efficiency and ranks 7%, although it still
performs better than the other Mediterranean countries, with the exception of Cyprus. In a comparison with the Mediterranean
countries only, France achieves the most favorable result, although it’s far from being an efficient country. Conversely, Cyprus
(2" place) is only just behind the leader Finland in the EU sample, with a result that indicates its position close to the efficiency
frontier. Although Cyprus performs better compared to the EU member states, its performance is lower when compared only to
the Mediterranean countries. The differences in the results between France and Cyprus can be attributed to the SE, i.c., the fact
that the DMU is not operating at the optimal size compared to its peers. Each sample forms its own efficiency frontier as it’s a
relative measure, i.¢., the tourism sectors are compared with each other and not with the theoretical best practice. Nevertheless,
the ranking of the countries in the two samples remains similar.

The analysis of TE by country based on the average result through six windows (Graph 2), each covering three years, shows
that France and Cyprus come closest to full relative efficiency. Italy has the lowest relative efficiency and Croatia is the second
worst country in TE. Croatia is characterized by a decrease in the TE level throughout the observation period, and Greece has
the highest relative TE level during the Covid-19 pandemic period, while all other countries within the observed sample show
a decrease in the TE level.

Graph 2: Technical efficiency (TE) through windows in Mediterranean countries
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To determine the causes of inefficiency, PTE and SE are shown in the Graph 3. PTE is influenced by management, technology
and other exogenous factors. Malta and Spain are closest to the PTE efficiency frontier, and Greece, unlike the other countries,
again reaches the highest PTE values in the Covid-19 pandemic period. Italy has the lowest PTE efficiency, followed by
Croatia, which ranks second to last among the Mediterranean countries. At the same time, Croatia shows a downward trend in
PTE during the observation period, with the exception of 2019. The SE measures the ratio between TE and PTE and provides
information on the optimal size of resources. The countries closest to the relative efficiency frontier in terms of scale efficiency
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during the observed period are: France, Cyprus and Slovenia. Italy and Malta have the lowest values of scale efficiency. Croatia
shows a high efficiency level at the beginning of the observed period, but it decreases during the whole observed period.

Graph 3: Pure technical efficiency (PTE) and Scale efficiency (SE) through windows in Mediterranean countries
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If we look at the data for the tourism sector in the Mediterranean countries on average, we see a sharp decline in TE (overall
efficiency) in 2020. In order to determine the cause of this decline in efficiency, the PTE and the SE are presented (Graph 4).

Graph 4: Average TE, PTE and SE in Mediterranean countries (average by term)
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Due to the Covid-19 pandemic in 2020, the indicator of PTE, which depends on management, technology, and other exogenous
factors, drops dramatically. In 2021, the indicator gradually improves. In all observed years, the average SE is higher than the average
PTE. The average values of these indicators move dynamically in the same way as in the analysis at the level of all EU member states.

The MPI evaluates the changes in DMU efficiency over time and is defined as the result of the efficiency change “catch-up”
(TEC), which indicates how the efficiency of the individual DMU changes over time, and the technological change “frontier
shift” (TC), which indicates the shift in the efficiency frontier around the DMU between two time periods. The graph below
shows the MPI for each Mediterranean country.
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Graph 5: MPI for Mediterranean countries
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It can be seen that all countries observed experienced a sharp decline from 2019 to 2020 due to the pandemic. Two countries,
including Croatia and Portugal, experienced a decline in productivity from 2015 to 2016, mainly due to the decline in TEC, to
which the decline in tourism consumption was the main contributor.

Results for MPI, TC, TEC, PTEC and SEC for Mediterranean countries during the period from 2014 to 2021 are presented on
the following table.

Table 8: TEC, TC and MPI for Mediterranean countries

Malmquist

. . Technological  Technical efficiency Pure technical Scale efficiency
Period pmig';g::lty change change efficiency change change
(MPI) (TO) (TEC) (PTEC) (SEC)
2014 — 2015 1.0226 1.0084 1.0436 1.0156 1.0275
2015 — 2016 0.9423 1.0086 0.9344 0.9363 0.9979
2016 — 2017 1.400 1.0323 0.9757 1.0079 0.9680
2017 — 2018 1.0374 1.0102 1.1125 1.0266 1.0836
2018 — 2019 0.9969 0.9951 0.9370 1.0038 0.9334
2019 — 2020 0.6099 0.6165 1.1903 0.9822 1.2119
2020 — 2021 1.1353 1.1470 1.1157 0.9938 1.1227
Geo. Average 0.9692 0.9740 1.0442 0.9952 1.0492
Max 1.0211 0.9966 1.1832 1.0423 1.1352
Min 0.9166 0.9562 0.9334 0.9397 0.9933
SD 0.0363 0.0134 0.0751 0.0341 2.2036

Source: Authors

The tourism sector of selected Mediterranean countries has a minimum average score of 0.9166, while the maximum average
score is 1.0211. The geometric average is 0.97, which means that the MPI has fallen by 3.08% on average. The reason for this
decline is both the change in technical efficiency (0.48%) and technological change (2.59%). Looking at productivity over
the entire observation period, there is a sharp decline of 39.01% from 2019 to 2020, which is due to Covid 19. This decline is
largely due to a technological decline (38.35%) and, to a lesser extent, a decline in technical efficiency (1.78%).
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DISCUSSION AND CONCLUSION

In the Mediterranean region, tourism is one of the most important economic sectors, as shown by indicators such as the share of
tourism in GDP, which is above the EU average in all Mediterranean countries. It is therefore important to identify the sources
of inefficiency, as tourism makes a significant contribution to the economy, society and the environment. The WDEA was
used to assess the efficiency of the tourism sector in nine Mediterranean countries: Spain, Greece, Cyprus, Slovenia, Croatia,
Malta, France, Italy and Portugal. A tourism sector is considered technically efficient if it produces maximum output with the
given resources such as land, labor and capital. The decomposition analysis has shown that the main cause of inefficiency
before the Covid-19 pandemics was that countries were not able to operate at their optimal scale (SE). During the observation
period, France, Cyprus and Slovenia proved to be the countries closest to the relative efficiency frontier in terms of scale
efficiency. Conversely, Italy and Malta had the lowest levels of scale efficiency. Croatia initially had a high level of efficiency,
but this declined continuously over the course of the observation period. The “sun, sand and sea” (3S) tourism sector in the
Mediterranean suffers in particular from the fact that it operates at suboptimal scales despite its robust and growing demand
(Cirer-Costa, 2023). In addition, seasonality is a major challenge for tourism in the Mediterranean, leading to inefficiencies in
resource utilization, income volatility and fluctuations in employment levels (Sustar & Laskarin Azi¢, 2020).

Efficiency and sustainability in tourism are closely linked concepts that are important for the development of the tourism
industry, emphasizing the need for efficient use of resources and consideration of environmental aspects for long-term sustainable
tourism development. Studies have shown the importance of addressing challenges such as CO2 emissions (Paramati et al.
2017), water consumption and biodiversity loss (Baloch et al. 2023), energy consumption in the service sector (Trinajsti¢ et
al. 2022) in order to achieve environmentally sustainable tourism. This is all the more true as the integration of agriculture and
tourism has been shown to improve the eco-efficiency of agriculture, contribute to agricultural sustainability and emphasize the
interconnectedness of different sectors in promoting overall sustainability (Wang et. al. 2024).

The EU recognizes the goal of achieving sustainable tourism in the long term. Efforts are being made to identify the most
appropriate strategies for conserving natural and cultural assets, minimizing negative environmental impacts, mitigating the
environmental impacts of transport, managing negative impacts on local communities, ensuring accessibility for tourism and
similar efforts (European Commission, n.d.). In order to move from 3S tourism to sustainable tourism development, the country
should consider the long-term impact of economic activities. This should be done through an integrated approach to tourism
planning and management that incorporates different aspects such as tourist flows, environmental impacts, community engagement
and sustainable regional development to address challenges such as overcrowding, negative visitor experiences and environmental
degradation. This approach emphasizes the importance of coordination and cooperation between the different levels of tourism
management, including the regional, sectoral and local levels. It also recognizes the importance of continuous data collection
and analysis to improve decision-making processes (Shabankareh, et al., 2023). Frameworks for integrated tourism planning
and management should consider areas such as the distribution of visitors, their attitudes and activities, biodiversity monitoring,
environmental risks, community involvement and income generation. With an integrated approach, destinations can develop
strategies that combine different forms of tourism, such as health, gastronomy and educational tourism, to promote a more diverse
and sustainable tourism experience. Cultural heritage plays an important role in the diversification of destinations as it revolves
around aspects such as local authenticity, distinctive regions, urban environments, historical layers and landmarks, indigenous
traditions, myths and practices, and geographical and environmental assets (Poki¢ et al. 2008, p. 84). Successful examples of
integrated tourism management can be found in national parks such as Croatia’s Plitvice Lakes National Park (McCool et al, 2021),
where comprehensive approaches have been used to regulate visitor use and improve the visitor experience.

This paper makes an important contribution to filling a gap in the existing literature by taking an innovative approach and
focusing specifically on the efficiency of the tourism sector in the EU Mediterranean countries. It challenges the assumption
that popular destinations are inherently more efficient and thereby provides new insights into the operational dynamics of the
tourism sector in different regions. The study is characterized by the fact that two different samples are analyzed: EU Member
States as a whole and a subset consisting of EU Mediterranean countries. This two-sample approach allows for a comparative
analysis that highlights the differences in tourism efficiency between the Mediterranean countries and other EU countries. As
the study focuses specifically on the Mediterranean countries that are heavily dependent on tourism, it addresses an important
niche area that has not yet been comprehensively investigated in previous research. Furthermore, the use of Window Data
Envelopment Analysis (WDEA) to measure the efficiency of the tourism sector represents a methodological strength. The
WDEA enables a dynamic analysis over time, which is more informative than static methods. In addition, the use of the
Malmquist Productivity Index (MPI) to assess productivity changes over time adds a temporal dimension to the analysis, which
increases the robustness and depth of the results. There are no studies on the dynamic efficiency of tourism at country level that
specifically consider Mediterranean countries as tourism-oriented units separately.

The main limitation of this study is that it does not take into account the environmental impact or establish a link between the
efficiency of tourism and sustainable practices. It merely emphasizes the need for wise use of resources for sustainable tourism
development. We recommend that future research should focus on testing the link between tourism efficiency and sustainability.
This could be done through a second stage analysis using Tobit regression to examine the relationship between the various
factors of sustainable development and the efficiency of the tourism industry. This could confirm the need to increase the
efficiency of sustainable tourism development in the EU Mediterranean countries.

13



Tourism and Hospitality Management, 31(1), 1-15, 2025
Arbula Blecich, A., Duki¢ Samarzija, N. & Justini¢, K. (2025). MEASURING THE EFFICIENCY AND ...

ACKNOWLEDGEMENTS

This scientific article was created and financially supported by the University of Rijeka as a part of the project “People-centred
and integrated care: a solution for the sustainable health and well-being” (ZIP-UNIRI-2023-5) financially supported by the
Faculty of Economics and Business, University of Rijeka.

REFERENCES

Al-Refaie, A., Hammad, M., & Li, M.-H. (2016). DEA window analysis and Malmquist index to assess energy efficiency and productivity in Jordanian
industrial sector. Energy Efficiency, 9, 1299—1313. https://doi.org/10.1007/s12053-016-9424-0

Arbula Blecich, A. (2020). Factors affecting relative efficiency of higher education institutions of economic orientation. Management: Journal of Contemporary
Management Issues, 25(1), 45-67. https://doi.org/10.30924/mjcmi.25.1.3

Arbula Blecich, A. (2021). Relative efficiency of R&D in European countries. Journal of the Polytechnic of Rijeka, 9(1), 169-185. https://doi.org/10.31784/zvr.9.1.11

Arbula Blecich, A. (2024). Efficiency evaluation of higher education sector in Europe — window DEA based approach. Zbornik Veleucilista u Rijeci, 12(1),
71-90. https://doi.org/10.31784/zvr.12.1.9

Asmild, M., Paradi, J. C., Aggarwall, V., & Schaffnit, C. (2004). Combining DEA window analysis with the Malmquist index approach in a study of the
Canadian banking industry. Journal of Productivity Analysis, 21, 67-89. https://doi.org/10.1023/B:PROD.0000012453.91326.ec

Assaf, A. G. & Josiassen, A. (2016). Frontier Analysis: A State-of-the-Art Review and Meta-Analysis. Journal of Travel Research, 55(5), 612-627.
https://doi.org/10.1177/0047287515569776

Assaf, A. G., & Tsionas, M.G. (2018). The estimation and decomposition of tourism productivity. Tourism Management, 65, 131-142.
doi: 10.1016/j.tourman.2017.09.004

Baloch, Q. B., Shah, S. N., Igbal, N., Sheeraz, M., Asadullah, M., Mahar, S., & Khan, A.U. (2023). Impact of tourism development upon environmental
sustainability: a suggested framework for sustainable ecotourism. Environmental Science and Pollution Research, 30(3), 5917-5930.
https://doi.org/10.1007/s11356-022-22496-w

Barisi¢, P., & Cvetkoska, V. (2020). Analyzing the Efficiency of Travel and Tourism in the European Union. In Mladenovi¢, N., Sifaleras, A., & Kuzmanovi¢,
M. (Eds), Advances in Operational Research in the Balkans: Springer Proceedings in Business and Economics. Springer.
https://doi.org/10.1007/978-3-030-21990-1_10

Barros, C. P., & Alves F. P. (2004). Productivity in the tourism industry, International Advances in Economic Research, 10(2),215-225. https://doi.org/10.1007/BF02296216

Beasley, J. E. (n.d.). Data envelopment analysis. Retrieved April 15, 2023, from http://people.brunel.ac.uk/~mastjjb/jeb/or/dea.html

Brinza, G., & Butnaru, I. G. (2020). Aspects regarding tourism business development in the European Union. Research Papers in Economics, 11(4), 350-364.

Caves, D. W., Christensen, L. R., & Diewert, W. E. (1982. The economic theory of index numbers and the measurement of input, output and
productivity, Econometrica 50, 1393—1414. https://doi.org/10.2307/1913388

Charnes, A., Cooper, W. W., & Rhodes, E. (1978). Measuring the efficiency of decision-making units. European Journal of Operational Research, 2(6). 429-
444. https://doi.org/10.1016/0377-2217(78)90138-8

Cirer-Costa, J. C. (2023). Analysis of sun-and-beach markets on large islands in the Mediterranean using tourist accommodation prices as an indicators. Tourism
and hospitality management, 29(3), 439-453. https://doi.org/10.20867/thm.29.3.11

Cooper, W., Seiford, L. M., & Tone, K. (2007). Data envelopment analysis: A comprehensive text with models applications, 2™ Edition. New York: Springer
Science. https://doi.org/10.1007/978-0-387-45283-8

Cordero, J. M., & Tzeremes, N. G. (2017). Evaluating hotel productivity growth in Balearic and Canary Islands, Tourism Economics, 23(5), 1146-1154,
https://doi.org/10.1177/1354816616683051

Cullinane, K., Song, D-W., Ji, P., & Wang, T-F. (2004). An application of DEA windows analysis to container port production efficiency. Review of Network
Economics, (3)2. https://doi.org/10.2202/1446-9022.1050

Doganalp, N., & Arslan, A. (2021). Comparative Efficiency Analysis of Tourism Industry in the Southern Mediterranean Region. In Grima, S., Ozen, E., & Boz,
H. (Eds), Contemporary Issues in Social Science: Contemporary Studies in Economic and Financial Analysis 2021( pp. 49-66). Emerald Publishing
Limited, Leeds. https://doi.org/10.1108/S1569-375920210000106004

bokié, V., Radivojevic, A., & Roter-Blagojevi¢, M. (2008). Promotion of the cultural heritage of Mediterranean city in the scope of upgrading cultural tourism.
Spatium, 17-18. https://doi.org/10.2298/SPAT0818084D

Duki¢ Samarzija, N., Arbula Blecich, A. & Najdek, T. (2018). Investigation of the Reimbursement Scheme in Croatian Public Hospitals: A Data Envelopment
Analysis Approach. In Omazi¢, M. A., Roska, V., & Grobelna, A. (Eds). Economic and Social Development - 28th International Scientific conference
on Economic and Social Development 2018 (pp. 358-366). Development and Entrepreneurship Agency, Faculty of Management University of
Warsaw, University North.

European Commission. (n.d.). European Tourism Indicators System for sustainable destination management. Retrieved May 19, 2023, from
https://single-market-economy.ec.europa.eu/sectors/tourism/eu-funding-and-businesses/funded-projects/sustainable/indicators_en

European Parliament. (2021). European Parliament resolution of 25 March 2021 on establishing an EU strategy for sustainable tourism. Retrieved May 18,
2023, from https://www.europarl.europa.eu/doceo/document/TA-9-2021-0109 HR.html

Eurostat (n.d.). Database. Retrieved May 19, 2023, from https://ec.europa.eu/eurostat/data/database

Fidre, R., Grosskopf, S., Norris, M., & Zhang, Z. (1994). Productivity growth, technical progress, and efficiency change in industrialized countries. The
American economic review, 84(1), 66—83. http://www.jstor.org/stable/2117971

Grzeta, 1. (2020). Usporedba efikasnosti banaka Republike Hrvatske s odabranim zemljama Srednje i Isto¢ne Europe (SIE) - DEA pristup. In Tomljanovi¢, M.
(Ed.). Suvremeni izazovi EU, Republike Hrvatske i zemalja Zapadnoga Balkana (pp. 181-193). Ekonomski fakultet Sveucilista u Rijeci.

Halkos, G. E., & Tzeremes, N.G. (2009). Exploring the existence of Kuznets curve in countries’ environmental efficiency using DEA window analysis.
Ecological Economics, 68(7), 2168-2176. https://doi.org/10.1016/j.ecolecon.2009.02.018

Higuerey A., Viian-Mereci C., Malo-Montoya Z., & Martinez-Fernandez V. A. (2020). Data Envelopment Analysis (DEA) for Measuring the Efficiency of the
Hotel Industry in Ecuador. Sustainability, 12(4),1590. https://doi.org/10.3390/su12041590

Huguenin, J. (2012). Data Envelopment Analysis (DEA): A pedagogical guide for decision makers in the public sector. Retrieved April 2, 2023, from
https://serval.unil.ch/resource/serval:BIB_0FC432348A97.P001/REF.pdf

Hwang, S.-N., & Chang, T.-Y. (2003). Using data envelopment analysis to measure hotel managerial efficiency change in Taiwan. Tourism Management, 24,
357-369. https://doi.org/10.1016/S0261-5177(02)00112-7

Igbal, Q., & Awan, H. M., (2015). Tehnical, pure tehnical and scale efficiency analysis of insurance companies of Pakistan. International Journal of Business
and Management Review, 3(4), 82-92.

Jebali, E., & Essid, H. (2020). Total factor environmental productivity in the mediterranean countries: A malmquist—luenberger index approach. International
Journal of Applied Management and Technology, 19(1), 5. https://doi.org/10.5590/IJAMT.2020.19.1.05

Justini¢, K. (2023). Analysis of the efficiency of tourism in the European Union with a special emphasis on Croatia [Master thesis, University of Rijeka, Faculty
of Economics and Business]. Repository of Faculty of Economics and Business. https://zir.nsk.hr/islandora/object/efri:4314

Kamarudin, F., Sufian, F., Nassir, A. M., Anwar, N. A. M., & Hussain, H.I. (2019). Bank efficiency in Malaysia a DEA approach. Journal of Central Banking
Theory and Practice, 8(1), 133-162. https://doi.org/10.2478/jcbtp-2019-0007

14


https://doi.org/10.1007/s12053-016-9424-0
https://doi.org/10.30924/mjcmi.25.1.3
https://doi.org/10.31784/zvr.9.1.11
https://doi.org/10.31784/zvr.12.1.9
https://doi.org/10.1023/B:PROD.0000012453.91326.ec
https://doi.org/10.1177/0047287515569776
https://econpapers.repec.org/scripts/redir.pf?u=https%3A%2F%2Fdoi.org%2F10.1016%252Fj.tourman.2017.09.004;h=repec:eee:touman:v:65:y:2018:i:c:p:131-142
https://doi.org/10.1007/s11356-022-22496-w
https://doi.org/10.1007/978-3-030-21990-1_10
https://doi.org/10.1007/BF02296216
http://people.brunel.ac.uk/~mastjjb/jeb/or/dea.html
https://doi.org/10.2307/1913388
https://doi.org/10.1016/0377-2217(78)90138-8
https://doi.org/10.20867/thm.29.3.11
https://doi.org/10.1007/978-0-387-45283-8
https://doi.org/10.1177/1354816616683051
https://doi.org/10.2202/1446-9022.1050
https://www.emerald.com/insight/search?q=Nihat%20Do%C4%9Fanalp
https://www.emerald.com/insight/search?q=Aytu%C4%9F%20Arslan
https://www.emerald.com/insight/search?q=Simon%20Grima
https://www.emerald.com/insight/search?q=Ercan%20%C3%96zen
https://www.emerald.com/insight/search?q=Hakan%20Boz
https://www.emerald.com/insight/search?q=Hakan%20Boz
https://doi.org/10.1108/S1569-375920210000106004
https://doi.org/10.2298/SPAT0818084D
https://www.bib.irb.hr/935799
https://www.bib.irb.hr/935799
https://single-market-economy.ec.europa.eu/sectors/tourism/eu-funding-and-businesses/funded-projects/sustainable/indicators_en
https://www.europarl.europa.eu/doceo/document/TA-9-2021-0109_HR.html
https://ec.europa.eu/eurostat/data/database
http://www.jstor.org/stable/2117971
https://doi.org/10.1016/j.ecolecon.2009.02.018
https://doi.org/10.3390/su12041590
https://serval.unil.ch/resource/serval:BIB_0FC432348A97.P001/REF.pdf
https://doi.org/10.1016/S0261-5177(02)00112-7
https://doi.org/10.5590/IJAMT.2020.19.1.05
https://sciendo.com/journal/JCBTP
https://sciendo.com/journal/JCBTP
https://doi.org/10.2478/jcbtp-2019-0007

Tourism and Hospitality Management, 31(1), 1-15, 2025
Arbula Blecich, A., Duki¢ Samarzija, N. & Justini¢, K. (2025). MEASURING THE EFFICIENCY AND ...

Karakitsiou, A., Kourgiantakis, M., Mavrommati, A., & Migdalas, A. (2020). Regional efficiency evaluation by input-oriented data envelopment analysis of
hotel and restaurant sector. Operational Research, 20, 2041-2058, https://doi.org/10.1007/s12351-018-0406-1

Kumar, S., & Gulati, R. (2008). An examination of technical, pure technical, and scale efficiencies in Indian public sector banks using data envelopment
analysis. Eurasian Journal of Business and Economics, 1 (2), 33-69.

Lozano-Ramirez, J., Arana-Jiménez, M., & Lozano, S. (2023). A pre-pandemic Data Envelopment Analysis of the sustainability efficiency of tourism in EU-27
countries. Current Issues in Tourism, 26(10), 1669-1687. https://doi.org/10.1080/13683500.2022.2062309

Marcikic Horvat, A. & Radovanov, B. (2020). Efficiency of tourism development: application of DEA and TOBIT model. In Vukovi¢, M., & Voza, D.
(Eds). International Thematic Monograph: Modern Management Tools and Economy of Tourism Sector in Present Era (pp. 15-28).

McCool, S. F., Eagles, P. F. J., Skunca, O., Vukadin, V., Besancon, C., & Novosel, A. (2021). Integrating marketing and management planning for outstanding
visitor experiences in a turbulent era: The case of Plitvice Lakes National Park. In Mandié¢, A., & Petri¢, L. (Eds.), Mediterranean Protected Areas
in the Era of Overtourism. Springer. https://doi.org/10.1007/978-3-030-69193-6 11

Niavis, S., & Kallioras, D. (2021). The Efficiency of tourism sector in EU Mediterranean coastal regions: The effects of seasonality and spatiality on
demand. REGION, 8(1), 135-152. https://doi.org/10.18335/region.v8il.318

Niavis, S., & Tsiotas, D. (2019). Assessing the tourism performance of the Mediterranean coastal destinations: A combined efficiency and effectiveness
approach. Journal of Destination Marketing & Management, 14, 100379. https://doi.org/10.1016/j.jdmm.2019.100379

Ouenniche, J., & Carrales, S. (2018). Assessing efficiency profiles of UK commercial banks: a DEA analysis with regression-based feedback. Annals of
Operations Research, 266, 551-587. https://doi.org/10.1007/s10479-018-2797-z

Paramati, S. R., Shahbaz, M., & Alam, S. (2017). Does tourism degrade environmental quality? A comparative study of Eastern and Western European Union.
Transportation Research Part D: Transport and Environment, 50, 1-13, ISSN 1361-9209. https://doi.org/10.1016/j.trd.2016.10.034

Pavkovié, V., Jevi¢, G., Nguyen, P. T., & Sava, C. (2021). Determining efficiency of tourism sector in certain European countries and regions by applying DEA
analysis. Journal of Process Management and New Technologies, 9(3-4), 49-61. https://doi.org/10.5937/jouproman2103049P

Prorok, V., Seri¢, N., & Peronja, I. (2019). Analysis of overall and pure technical efficiency of tourism in Europe. Transactions on Maritime Science, 8(02),
219-229. https://doi.org/10.7225/toms.v08.n02.007

Ray, S. C. (2004). Data envelopment analysis: Theory and techniques for economics and operations research. London: Cambridge University Press.

Shabankareh, M., Sarhadi, A., Hamzavi, J., Ranjbaran, A., Nazarian, A., & OSullivan, N. (2023). Effects of information and communication technology
improvement on revisit intention during Covid-19. Tourism and hospitality management, 29(3), 455-470. https://doi.org/10.20867/thm.29.3.12

Skrinjarié, T. (2017). Analiza relativne efikasnosti industrije osiguranja europskih zemalja koristenjem analize omedivanja podataka. Ekonomski pregled, 67(1),
3-26. https://hrcak.srce.hr/154691

Soysal-Kurt, H. (2017). Measuring tourism efficiency of European countries by using data envelopment analysis. European Scientific Journal, 13(10), 31.
https://doi.org/10.19044/esj.2017.v13n10p31

Stefko, R., Gavurova, B., & Kocisova, K. (2018). Healthcare efficiency assessment using DEA analysis in the Slovak Republic. Health Economics Review, 8(6).
https://doi.org/10.1186/s13561-018-0191-9

Stevens, E. P. & Duhamel, P. (2022). Can tourism be considered an instrument of European integration? In Hoerber, T., Weber, G., & Cabras, 1. (Eds.). The
Routledge Handbook of European Integrations (st ed.). Routledge. https://doi.org/10.4324/9780429262081

Sustar, N., & Laskarin Azi¢, M. (2020). Measuring tourism seasonality across selected Mediterranean countries. KnE Social Sciences, 4(1), 216-229.
https://doi.org/10.18502/kss.v411.5990

Tekiner, K. (2023). Efficiency and effectiveness of the hotels in the Covid-19 period: Evidence from Cappadocia in Tiirkiye. Ekonomi Politika ve Finans
Aragtirmalar: Dergisi/Journal of Research in Economics, Politics & Finance, 8(1), 130-140, https://doi.org/10.30784/epfad.1235700

Trinajsti¢, M., Cerovi¢, Lj., & Krstini¢, Nizi¢, M. (2022). Tourism demand and energy consumption in the service sector. Ekonomski pregled, 73(3), 371-389.
https://doi.org/10.32910/ep.73.3.2

Tzeremes, N. G. (2021). Robust Malmquist productivity measurement: evidence from Spanish hotel industry during the Great Recession. International Journal
of Productivity and Performance Management, 70(2), 408-426. https://doi.org/10.1108/1JPPM-01-2019-0037

United Nations Statistics Division (1999). United Nations Geoscheme. Retrieved June 20, 2024, from https://unstats.un.org/unsd/methodology/m49/

Wang, J., Zhou, F., Xie, A., & Shi, J. (2024). Impacts of the integral development of agriculture and tourism on agricultural eco-efficiency: a case study of two
river basins in China. Environment, Development and Sustainability, 30(3), 5917-5930.

Wang, W., Ding, H., & Liu, L. (2019). Eco-efficiency measurement of industrial sectors in China: A hybrid super-efficiency DEA analysis. Journal of Cleaner
Production, 229, 53-64. https://doi.org/10.1016/j.jclepro.2019.05.014

World travel & tourism council. (n.d.). Economic Impact Reports. Retrieved April 2, 2023, from https://wttc.org/research/economic-impact

Please cite this article as:
Arbula Blecich, A., Duki¢ Samarzija, N. & Justini¢, K. (2025). Measuring the Efficiency and Productivity of Mediterranean Tourism: A Window DEA Analysis.
Tourism and Hospitality Management, 31(1), 1-15, https://doi.org/10.20867/thm.31.1.1

©0O

Creative Commons Attribution — Non Commercial — Share Alike 4.0 International

15


https://doi.org/10.1007/s12351-018-0406-1
https://doi.org/10.1080/13683500.2022.2062309
https://doi.org/10.1007/978-3-030-69193-6_11
https://doi.org/10.18335/region.v8i1.318
https://doi.org/10.1016/j.jdmm.2019.100379
https://doi.org/10.1007/s10479-018-2797-z
https://doi.org/10.1016/j.trd.2016.10.034
https://doi.org/10.5937/jouproman2103049P
https://doi.org/10.7225/toms.v08.n02.007
https://doi.org/10.20867/thm.29.3.12
https://hrcak.srce.hr/154691
https://doi.org/10.19044/esj.2017.v13n10p31
https://doi.org/10.1186/s13561-018-0191-9
https://doi.org/10.4324/9780429262081
https://doi.org/10.30784/epfad.1235700
https://doi.org/10.32910/ep.73.3.2
https://doi.org/10.1108/IJPPM-01-2019-0037
https://unstats.un.org/unsd/methodology/m49/
https://doi.org/10.1016/j.jclepro.2019.05.014
https://wttc.org/research/economic-impact

