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Abstract: In this paper, the potential of the World Economic Forum (WEF) model to analyze tourism
competitiveness is studied. The study aims to analyze the WEF model’s validity, reliability and
dimensionality. It attempts to determine the WEF model’s potential for studying tourism destinations’
competitiveness in an integrated context. Finally, using the WEF model, Portugal’s competitiveness
is analyzed in an integrated and benchmarking context. The methodology used in this study is the
Rasch mathematical model, a methodology that has been effectively demonstrated in social sciences.
Competitiveness data from the latest available WEF Travel and Tourism Competitiveness Report
(TTCR-2019) has been used. The results show that the WEF model is statistically valid and reliable for
studying competitiveness in tourism. Likewise, the WEF model’s high potential for the joint study of
competitiveness and individual countries in an integrated and benchmarking context is confirmed.
The study facilitates the development of policies to improve tourism competitiveness.

Keywords: benchmarking; competitiveness index; competitiveness report; rasch model; tourism
competitiveness; World Economic Forum

1. Introduction

Tourism is a catalyst for development, economic growth and employment in many
countries [1,2]. (In this study, the terms country and tourist destination are used inter-
changeably.) Indeed, it is one of the most critical sectors for many countries as well as
one of the fastest growing. Additionally, tourism favors the development of other sectors
with which it is directly or indirectly related [3–5]. However, tourism destinations need to
make continuous efforts to maintain favorable competitive positions in the world tourism
market [3,4,6]. These efforts are driven by the growing, global competition in the industry,
increasing consumer demands and the appearance of new destinations [7–9]. Thus, it is
necessary to understand how competitiveness is generated and consolidated. This is why
the study of tourism competitiveness currently has such high interest [10–12].

However, despite the interest in understanding and promoting tourism destinations’
competitiveness, there is currently no universally accepted definition of the construct,
nor is there a globally agreed method of analysis or competitiveness measurement in the
literature [6,13]. This is because competitiveness in tourism is a multidimensional, com-
plex, comparative, and controversial reality [9,12,14]. Added to this, tourism destinations
themselves are complex entities to manage due to the immaterial nature of tourism, as well
as the wide variety of actors involved who have different concerns and interests [15–17].

Among the definitions of tourism competitiveness, those provided by Crouch and
Ritchie [18] stand out in the literature. They define competitiveness as the capacity of a
tourism destination to increase tourist spending, attract more visitors and provide them
with satisfactory experiences profitably and sustainably [6,19,20]. For Hassan [21], a
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tourism destination’s competitiveness refers to its ability to create products with added
value. This will allow a destination to maintain its position in the market in an efficient
and sustainable way [1,22,23].

Numerous studies and models have been developed that address the competitiveness
of tourism destinations, especially since the 1990s [24–26]. Most studies on tourism com-
petitiveness have been based on the contributions of Crouch and Ritchie [18] and Dwyer
and Kim [27], and they can be classified into three categories. First, there is a wide range
of models that identify the forces or factors that drive competitiveness [28–30]. These
studies are the most numerous and include various dimensions: economic, sociocultural,
environmental, political and technological [31–33]. A second group comprises studies that
have focused on a particular aspect of tourism destination competitiveness, such as visitor
satisfaction or typology [34,35]. Finally, another group of studies have investigated the
relative position or outstanding capabilities of a particular destination [36–38]. This study
falls within the first and third groups.

It should be noted that many studies have been carried out using composite indi-
cators [7,13,25]. Normally, these kinds of indicators are designed from secondary data
from official statistics and soft data obtained through questionnaires applied to stakehold-
ers [11,39,40]. The indicators have been prepared, either by certain authors or researchers
or by renowned institutions, such as the World Economic Forum (WEF). The WEF annually
produces the Travel and Tourism Competitiveness Index (TTCI), included in the periodic
Travel and Tourism Competitiveness Report (TTCR-2019) [41–43].

Despite their popularity, studies on tourism competitiveness have been scarce and
have received criticism, particularly those based on indicators [7,9,44]. Some criticism con-
cerns the validity and reliability of the methodologies and mathematical tools used [39,45].
The excessively simplistic nature of certain studies has also been mentioned in the literature,
either because of their popularity or because they are fashionable at a given time, and
there seems to be a lack of an overall approach [7,21,46,47]. Criticism of studies’ simplistic
nature is also related to the small number of variables included in certain studies [48,49].
Other authors comment that studies on the determinants of competitiveness in tourism lack
applicability for policy formulation [8,50]. The criticisms have been particularly directed
at the competitiveness model prepared by the WEF, its periodic TTCR-2019 and the TTCI
indicator that the WEF elaborates [11,44,51].

In this study, the WEF competitiveness model’s statistical significance is analyzed us-
ing the Rasch model. Specifically, its validity, reliability, unidimensional nature and solidity
of its categories are evaluated. The WEF model’s potential to analyze destinations’ compet-
itiveness globally and in the overall context concerning the number of countries and pillars
are also reviewed herein. Finally, the WEF model’s potential for the comparative study of a
specific tourism destination in an overall context and through benchmarking is analyzed.

The country or tourism destination selected for our third objective is Portugal. This
country ranks 14 in terms of global tourism competitiveness out of 140 countries (TTCR-2019),
as verified by applying the Rasch model used in this study. The Rasch model is an effective
mathematical-statistical methodology that has rarely been used in this field and is an
alternative to the Classical Theory of the Test. In addition to the methodological advan-
tages, the Rasch model has an essential characteristic for studying competitiveness at the
regional level. Through this methodology, a global and integrated competitiveness model
is generated from the observed data. The generated model, to which the initially observed
data are adjusted, allows a joint study of competitiveness within a global framework of
pillars and countries. Additionally, the Rasch model allows studying competitiveness in a
specific country within a benchmarking framework and in a global context of countries
and pillars. Therefore, this study is part of a set of works that aim to study the limitations
and criticisms received by the WEF model, thereby answering some of the questions raised
by authors [11,39].
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2. Literature Review

Nowadays, competitiveness has become an essential element in the creation of poli-
cies and strategies that ensure the development of tourism destinations in response to the
constant changes of a globalized world [44,51]. Research conducted since the early 1990s
has gradually clarified the nature and structure of competitiveness of tourism destinations.
Some of this research has focused on particular elements of destination competitiveness,
such as price competitiveness. By contrast, other research has aimed at developing a more
complete understanding of destination competitiveness. Thus, general competitiveness
theories have been assimilated and adapted, and conceptual models have also been de-
veloped that adopt broad ideas and approaches to the specific features of the tourism
industry [48,52]. The review of theoretical models of competitiveness in tourism carried
out by Ortiz, Robles and Guzmá in 2018 [53] is particularly noteworthy. It can be affirmed
that the literature identifies two groups of studies and models on the determining factors
of tourism destination competitiveness: those developed by authors or researchers and
those developed by institutions of recognized prestige [50,53].

2.1. Competitiveness Models Developed by Researchers

Regarding this group, the 1990 Porter model [54] has been widely used in initial
studies on tourism competitiveness. Porter’s Diamond model comprises four main com-
petitive advantage factors: strategy, structure, and company rivalry; demand conditions;
supporting industries; and factor conditions. This model has been subject to criticism for
its high level of abstraction and ambiguity, as well as its exclusion of independent variables
(all the variables of the model are related to each other) [55]. In the literature, a great
deal of attention has also been paid to the model of Crouch and Ritchie [18] and that of
Dwyer and Kim [27]. The Crouch and Ritchie model is conceptual, not predictive, and is
based on the works of Porter [54]. The model includes four essential factors of competi-
tiveness: fundamental sources to build a successful tourism industry; main attractions and
resources; management of destinations; and rating factors [49,55,56]. In 2010, Ritchie and
Crouch added a fifth factor related to the management, planning and development of the
tourism destination [33,57]. It should be noted that Crouch and Ritchie [18] warned of the
rapidly changing and evolving nature of the environment and advised tourism destination
managers to adapt the destination to the reality of the moment periodically. Dwyer and
Kim [27] formulated their model on the competitiveness of tourism destinations, taking as
a reference the Crouch and Ritchie model [18]. In their model, the authors consider that
competitiveness is not a final objective but an intermediate objective to achieve economic
prosperity in the tourism destination [58–60]. The authors differentiate between “legacy re-
sources” and “created resources.” They consider that these two types of resources, together
with the “complementary factors and resources,” have their own identities and determine
whether a destination is attractive or not. Therefore, the tourism industry’s success in a
destination must be based on these resources and factors since they constitute the basis of
tourism competitiveness [50,61]. Other more recent models of tourism competitiveness and
based on the previous two are [32]: the Hong model [47], the Navickas and Malakauskaite
model [62], the Cvelbar, Dwyer, Koman and Mihalič model [63] and the Andrades, Caldito,
Sánchez-Rivero and Pulido-Fernández model [64]. Instead of the predominantly economic
or social approaches, today, the sustainable approach to competitiveness started with
Ritchie and Crouch [18] and Hassan [21].

2.2. Models of Competitiveness by Institutions: The Model of the World Economic Forum

Regarding the second group of studies, the literature highlights the World Economic
Forum (WEF) model. The WEF periodically prepares the annual Travel and Tourism Com-
petitiveness Report (TTCR-2019) and the Travel and Tourism Competitiveness Index (TTCI),
included in the said report [11,39,50]. Both the report and the index facilitate the evalu-
ation of competitiveness in tourism, the decision-making process and the development
of policies that make a destination attractive for international tourism [2,12,51]. Addition-
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ally, TTCR-2019 and TTCI are valuable tools to analyze destinations’ competitiveness in a
benchmarking context and with a macro-level perspective [2].

The TTCI index is a central element of the WEF model. TTCI measures “the set of
factors and policies that allow the sustainable development of the travel and tourism
sector, which in turn, contributes to the development and competitiveness of a country” [5]
(p. 3). Comparison between countries using this index is facilitated because the TTCI
always uses the same variables and measures. As its structure and formulation are constant
over time, TTCI allows a longitudinal perspective to be adopted [11,13,56]. The TTCI
index structure is made up of 90 indicators grouped into 14 pillars classified into four sub-
indexes: conducive environment; travel policies and conducive conditions; infrastructures;
natural and cultural resources (Table 1). These four sub-indexes are aggregated in the
TTCI by an unweighted average of the sub-indexes. Although the four sub-indexes are
not weighted, the columns are implicitly weighted because the sub-indexes have different
numbers of columns. Therefore, the sub-indexes with fewer pillars are more significant in
the calculation of the general index (TTCI) [12,65]. Concerning obtaining data for the TTCI
index preparation, the indicator integrates soft data from an executive opinion survey and
hard data from other sources. Data are standardized in a range from 1 to 7 points, which
correspond to the lowest and highest valuation, respectively [2,66,67]. Although not all
authors agree [44] (p. 729), the combination of both types of data constitutes the best option
for developing these types of indicators [39,68].

2.3. Limitations and Criticisms of the World Economic Forum Model

The literature has highlighted that both the TTCR-2019 and the TTCI index of the WEF
have high credibility, high data precision and a high international presence, visibility and
reputation [13,45]. However, despite the popularity of the model and the methodological
and content reviews carried out by WEF (e.g., 2015), the WEF model has been subject
to criticism, and some authors have highlighted certain limitations [25]. Criticisms and
limitations have been basically related to methodological aspects and questions of content
and applicability that could affect its validity and reliability [2,51,63]. Concerning the
TTCI index, some authors have highlighted the variables’ arbitrary weighting within each
pillar [45]. It has also been shown that the use of simple averages (not weighted) for the
calculation of the TTCI index may not be appropriate since not all indicators have the same
effect on competitiveness [1]. Additionally, it has been highlighted that the mean may
not be representative because the pillars are made up of different numbers of indicators
(between 3 and 12), with some indicators being able to contribute more to the index than
others [11,39]. Regarding the limitations of content and applicability, criticisms have
been related to the use of weakly justified variables at a theoretical level and comparing
countries with different levels of development. The criticisms received by the WEF model
have also been related to using the model in local destinations belonging to regions with
a lower level of entity than a country [43,56]. Additionally, it has been suggested that
the TTCI has low explanatory power because, once the global index is calculated, the
backward analytical process is complicated. Finally, it has been argued that some relevant
data for the comparative study of competitiveness could be hidden in the design of the
indicators [2,3,44].

Some studies have been carried out to counteract the limitations and criticisms re-
ceived by the WEF model, and particularly the TTCI indicator [39] (Gómez-Vega and
Picazo-Tadeo, 2019). For example, Mazanec and Ring [44] used the square path modelling
method to construct a pillar weighting scheme. Wu et al. [51] used neural network analysis
for the same purpose. Croes and Kubickova [2] determined the pillars’ weighting based
on their correlation with the TTCI. Pérez-Moreno et al. [52] and Pulido-Fernández and
Rodríguez-Díaz [45] used a multi-criteria model as an alternative approach to solving
the problem of adding the index. Rodríguez-Díaz and Pulido-Fernández [11] and Salinas-
Fernández et al. [13] used exogenous weighting methods, such as factor analysis, proposing
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an aggregation system in different scenarios that allow correcting the decompensation in
the context of the pillars.

3. Research Methodology
3.1. Data Collection, Variables and Sample Profile

Data have been obtained from the World Economic Forum (WEF) platform (Available
online: www.weforum.org (accessed on 25 April 2021)). Specifically, the information in-
cluded in the Travel and Tourism Competitiveness Report (TTCR-2019) and in the databases
available in Excel for 2019 has been used; 2019 is the most recent year available.

The latent variable (not observed) is “competitiveness in tourism”. The observed vari-
ables are the Travel and Tourism Competitiveness Index (TTCI) and the 14 competitiveness
pillars included in the TTCR-2019 that the WEF uses for the index calculations (Table 1). It
was found that the inclusion of the TTCI index among the pillars, as one more pillar, did
not affect the results obtained if only the 14 pillars were taken into account. The reason is
that the TTCI is calculated exclusively from the pillars.

Table 1. TTCI structure.

Travel and Tourism Competitiveness Index (TTCI): 4 Sub-Indexes, 14 Pillars

Enabling
Environment

(Captures the general
conditions necessary for
operating in a country)

25% Weight

T and T Policy and Enabling
Conditions

(Captures specific policies or
strategic aspects that impact
the T and T industry more

directly)
25% Weight

Infrastructure
(Captures the availability and

quality of physical
infrastructure of each

economy)
25% Weight

Natural and Cultural
Resources

(Captures the principal
“reasons to travel”

25% Weight)

Pillar 1: Business
Environment
12 indicators
5% Weight

Pillar 6: Prioritization of
Travel and Tourism

6 indicators
6.25% Weight

Pillar 10: Air Transport
Infrastructure
6 indicators

8.33% Weight

Pillar 13: Natural Resources
5 indicators

12.5% Weight

Pillar 2: Safety and
Security

5 indicators
5% Weight

Pillar 7: International
Openness

3 indicators
6.25% Weight

Pillar 11: Ground and Port
Infrastructure
7 indicators

8.33% Weight

Pillar 14: Cultural Resources
and Business Travel

5 indicators
12.5% Weight

Pillar 3: Health and Hygiene
6 indicators
5% Weight

Pillar 8: Price Competitiveness
4 indicators

6.25% Weight

Pillar 12: Tourist Service
Infrastructure
4 indicators

8.33% Weight

Pillar 4: Human Resources
and Labor Market

9 indicators
5% Weight

Pillar 9: Environmental
Sustainability
10 indicators
6.25% Weight

Pillar 5: ICT Readiness
8 indicators
5% Weight

The total number of countries included in the TTCR-2019 report (N = 140) has been
used. Therefore, the entire population included in the TTCR-2019 has been studied and not
just a representative sample. In particular, and to achieve the third objective of this study,
Portugal has been selected. This country occupies the 14th position in the TTCI ranking,
leaving precisely 90% of the countries below that ranking. The tourism sector in Portugal
has been a cornerstone in the country’s recovery after a prolonged economic and social
crisis. The tourism sector is made up of many small companies that carry out a multitude of
key activities for the country’s economic and social development [69]. Tourism in Portugal
accounts for more than 25% of GDP, and it has grown since 2011 by more than 10% annually

www.weforum.org
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and contributes more than 15% to employment in the country. Regarding the sustainability
agenda, the growth of tourism in Portugal has shown urban pressures with social and
environmental effects, increasing greenhouse gas emissions, higher levels of pollution and
pressure on ecosystems derived from the influx of tourists. Furthermore, as a consequence
of expanding local accommodation in cities, real estate and rental prices increased, forcing
residents to move out of city centers. Portugal has implemented a 2027 Tourism Strategy to
promote sustainable development. The objective is to position itself as one of the world’s
most competitive and sustainable tourist destinations. Among its pillars, the boost to
the economy by increasing the tourism sector’s competitiveness stands out. Despite its
importance, tourism and tourist competitiveness in Portugal have been little studied [70].
The results of this study, therefore, may be helpful for Portugal to overcome the pandemic
crisis, implement the 2027 Tourism Strategy mentioned above, and achieve its objectives of
sustainable tourism competitiveness.

3.2. Data Analysis

The Rasch model (RM) [71,72] has been used in this study. The ordered category or
rating scale model developed by Andrich [73,74] has been selected. It is an ideal model for
the treatment of information from ordinal multiple-category scoring scales, as is the case of
Likert-type scales [75–77]. The application of the RM in the context of business, economy
and tourism constitutes one of the most recent methodological contributions in this field,
after its growth in other disciplines such as psychology, education and medicine [78–80].
The RM proposes that the observed data can be explained based on two parameters: the
ability of the subjects (countries) and the difficulty of the items (pillars) [81–83]. The RM is
a joint probability analytical model, as it uses a standard measure to analyze countries and
pillars: the logit scale [84]. The logit transforms the natural logarithm of the probability of
a correct answer or score. The logit scale can vary from minus to plus infinity, although in
most cases, the values are in the range (−5.00, +5.00). Conventionally, point 0 corresponds
to the mean of the pillars. Figure 1 represents, in a linear continuum, the parameters
relative to the countries (β) and the pillars (δ) [76,85]. Therefore, β is a measure of the
country’s competitive ability, while the logit δ indicates the difficulty that a pillar has in
obtaining a high score or competitive valuation for a country.
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Figure 1. The Rasch methodology continuum of the latent variable called in this study as tourism
competitiveness [76].

Due to the logit scale’s interval properties, the interpretation of the differences in the
scale is the same throughout the measured attribute [86]. Equal differences between a coun-
try and a pillar correspond to identical probabilities of a correct answer. The calculations of
the logit measurements (β, δ) are carried out by the maximum likelihood method, which
has been carried out using the Winsteps program in this study [87]. Winsteps considers the
PROX and JMLE algorithms to determine the parameters that make the observed responses
more likely. In estimating the parameters of countries, the procedure is similar to a search
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process: knowing the pillars’ data, the joint probability of the observed responses to these
pillars is calculated for each score. Moreover, each country is assigned the most probable
value for its response pattern. This value is called the maximum likelihood estimator [88,89]

In the RM, the probability of a certain category of pillar “I” by country “n” would
be [76,79]:

P[ Xni = x ] =
1
γ

e[ x(βn−δi)−∑x
k = 1 τki ]

where:
n: country;
i: pillar;
γ: the sum of all possible numerators that arise according to the number of categories

of the pillars;
ki: the category of pillar i assumed by country n;
τ: thresholds of the categories. These are the cut-off points of the characteristic curves

corresponding to the different categories of responses to the pillars, in which the probability
of a response from one category to the next is equally likely. The number of thresholds is
equal to the number of categories minus one.

Among the advantages of the RM, there is the creation of an ideal model that the
methodology itself designs, synthesizing and consolidating disparate data from pillars
and countries in a global, uniform and integrated analytical framework [79,90]. Unlike
other methodologies, data conform to the ideal model built, which allows the researcher to
identify those subjects (countries) and elements (pillars) that do not fit the ideal designed
model. Thus, if the data obtained from WEF fit the model obtained through the RM and
Winsteps, these data have the model’s characteristics. On the contrary, if the data from
WEF do not fit the model generated through the RM and Winsteps, they do not acquire the
model’s characteristics. In this case, the analysis of the imbalances that arise in the process
can indicate the causes of this [76,91].

Other advantages of the RM are as follows. First, due to the principle of unidimen-
sionality, in the RM, the pillars must measure a single construct or latent variable [92–94].
Second, in the application of the RM, it is not necessary to assume that the data follow a
normal distribution [76,95,96]. In addition, the RM has a more realistic character and a
greater wealth of nuances [97–99]. Fourth, the RM assumes a specific objectivity charac-
teristic by which a measure can only be considered valid and generalizable if it does not
depend on the specific conditions in which it was obtained. In other words, the difference
between two countries should not depend on the specific pillars with which they are
estimated. Likewise, the difference between two pillars should not depend on the specific
countries used to quantify it [100–102]. The authors also highlight the robustness of the
RM for small samples [103,104], similar to this study, as well as its predictive potential and
the statistical quality of the analysis, which can be seen in the reliability and adjustment
(validity) calculations provided by the model [105–107].

Moreover, the RM is an ideal model to develop a benchmarking analysis related to
objectives 2 and 3 of this study. The WEF model itself offers the possibility of bench-
marking analysis, as stated in the section entitled Benchmarking Travel and Tourism
Competitiveness [57] (page 9) of the TTCR-2019 report: “the report provides a strategic
benchmarking tool. In this way, companies and governments develop tourism by compari-
son between countries and comparative evaluation of competitiveness.” Benchmarking is
a method of comparative evaluation of tourist destinations in order to establish priorities,
objectives and improvements [108–110]. Although its use in tourism is limited [111,112],
the technique has attracted considerable attention for its effectiveness in the context of
competitiveness [113–115].

Finally, the software used is the Winsteps 4.8.0 program (Available online: www.
winsteps.com (accessed on 15 May 2021)) [116].

www.winsteps.com
www.winsteps.com


Sustainability 2021, 13, 7169 8 of 20

4. Results and Discussion

To achieve the first objective and determine the statistical significance of the WEF
model using the RM, a series of analyses has been carried out, the results of which are
presented below. Such analyses are considered essential in the context of the RM. They
address the suggestions of some authors regarding the statistical significance of the data
from the WEF model [39,45].

4.1. Statistical Significance of the Model (Objective 1)
4.1.1. Unidimensionality

The existence of unidimensionality is a fundamental requirement of RM [80,86,107,117].
This is because the presence of several dimensions could lead to the existence of distur-
bances in the relationships between pillars or the presence of pillars that represent other
dimensions [106,118,119].

The verification of the WEF model’s unidimensionality through RM and Winsteps is
carried out by analyzing the principal components of the residuals (PICAR) of the pillars.
This analysis allows the detection of other dimensionality factors once the “Rasch factor”
has been removed [105,120,121]. The PICAR analysis applied to the residuals (not to the
original data) involves decomposing the correlation matrix to find other latent factors with
which the pillars could have a high correlation. To carry out this test, the “golden rule”
of Linacre [122] is accepted in the literature. Linacre proposes to take into account the
following criteria [76,123]: (i) The percentage of unexplained variance in the first test must
be less than the percentage of variance explained by the items; (ii) The variance explained
by the items must be greater than four times the unexplained variance in the first test;
(iii) The unexplained variance in the first test must be less than 3 (in eigenvalues), and less
than 5%; (iv) The variance explained by the measures must be greater than 50%.

According to the data in Table 2, the first three criteria are met, and the fourth criterion
is not met, but only moderately so. Therefore, the unidimensional nature of the construct is
admitted [76,107].

Table 2. Dimensionality data.

Content Eigenvalue Observed

Total raw variance in observations 48.55 100%
Raw variance explained by measures 33.55 69.10%

Raw Variance explained by items 22.49 46.30%
Unexplained variance in 1st contrast 3.20 5.10%

4.1.2. Summary Statistics

Next, the fit (validity) of the data from the WEF model to the Rasch model and its
reliability was analyzed [80,107]. For this, the MNSQ and ZSTD indicators were observed,
both in their INFIT and OUTFIT versions. The MNSQ indicator is the non-standardized
mean square, transforming the residuals generated by the difference between the obser-
vation and the model estimate. The ZSTD data correspond to the standardized quadratic
mean; that is, they refer to the normalized MNSQ values with mean 0 and variance 1. The
OUTFIT indicator is an unweighted external estimate of the degree of fit of the observations
to the model. It is sensitive to unexpected observations of the pillars whose difficulty is far
from the country’s ability. The INFIT statistic constitutes the unweighted internal estimate
of the degree of fit of the observations to the model sensitive to unexpected observations
of the pillars, whose difficulty is close to that of the country’s competitive ability. MNSQ
was calculated using chi-square statistics divided by their degrees of freedom. The values
are always positive and must be within the interval (0.50, 1.50) (p < 0.05), with 1 being the
expected mean value [86,117,124]. Tables 3 and 4 show that the MNSQ statistics associated
with INFIT and OUTFIT reached a value of 1 or very close to 1, both for pillars and coun-
tries, which proves the existence of fit or validity [119–121]. The fit was also corroborated
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by the mean values of the standardized statistic ZSTD since they did not exceed the value
+/− 1.9 both in INFIT and OUTFIT. Therefore, the observed data of the WEF model’s
pillars and countries fit the model proposed through RM [106,120,121].

Table 3. Pillars’ summary statistics.

Total Score Count Measure Model S.E.
INFIT OUTFIT

MNSQ ZSTD MNSQ ZSTD

MEAN 570.1 140.0 0.00 0.11 1.00 −0.94 1.01 −0.88
MAX. 757.0 140.0 3.06 0.13 2.41 8.33 2.70 9.19
MIN. 307.0 140.0 −2.31 0.10 0.15 −9.90 0.15 −9.90
REAL RMSE = 0.12 TRUE SD = 1.42 SEPARATION = 11.45 PERSON RELIABILITY = 0.99

MODEL RMSE = 0.11 TRUE SD = 1.42 SEPARATION = 12.95 PERSON RELIABILITY = 0.99
PILLAR RAW SCORE-TO-MEASURE CORRELATION = −1.00

Table 4. Countries summary statistics.

Total Score Count Measure Model S.E.
INFIT OUTFIT

MNSQ ZSTD MNSQ ZSTD

MEAN 61.1 15.0 −0.11 0.33 0.98 −0.20 1.01 −0.12
MAX. 82.0 15.0 2.42 0.39 3.06 3.64 3.44 4.06
MIN. 38.0 15.0 −2.62 0.32 0.20 −3.34 0.22 −3.23
REAL RMSE = 0.37 TRUE SD = 1.07 SEPARATION = 2.90 PERSON RELIABILITY = 0.90

MODEL RMSE = 0.33 TRUE SD = 1.08 SEPARATION = 3.23 PERSON RELIABILITY = 0.91
PERSON RAW SCORE-TO-MEASURE CORRELATION = 1.00

CRONBACH ALPHA (KR-20) PERSON RAW SCORE “TEST” RELIABILITY = 0.91 SEM = 3.11

The “Item/Person Reliability” statistics and the alpha coefficient were analyzed
through the RM and Winsteps to determine the WEF model’s reliability or replicabil-
ity. Values must be greater than 0.70 [106,121]. Reliability was calculated from the true
standard deviation (TRUE SD) and the square root of the mean of the errors (RMSE). In this
case, values higher than 90% were obtained, both in the pillars and countries. Taking into
account that the indicators used may be in the interval (−1.00, +1.00), it can be said that
the model is very accurate. Low reliability of countries would indicate that the pillars used
did not quantify the countries’ true variability in competitive ability. In turn, the pillars’
low reliability would indicate that the size of the sample of countries was insufficient to
estimate the true variability of the pillars. If that were the case, to increase the reliability of
the pillars, a larger sample of countries would be necessary, and to increase the reliability of
the countries, a greater number of pillars would be necessary [76,103,122]. Other additional
data from Tables 3 and 4 demonstrate the WEF model’s high statistical significance. First,
the pillars’ maximum and minimum scores are between −2.31 and 3.06 logits, and that of
the countries between −2.62 and 2.42 logits. These results show that, both in the case of
the pillars and the countries, the data contemplate a wide range of cases [80,125]. Addi-
tionally, errors were reduced (0.11 in the case of pillars and 0.33 in countries). Finally, the
correlations between data from the WEF TTCR-2019 and the logit measures were adequate
(−1.00 in the case of the pillars and +1.00 in the case of the countries) [106,120,121].
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4.1.3. Rating Scale (Summary of Category Structure)

To determine the statistical significance of WEF’s measurement instruments to ob-
tain data from the pillars and from the TTCI, which the RM converts into categories,
Linacre [122] proposes following a series of steps. The preliminary guideline establishes
that both the pillars and the TTCI must correlate at least 30% with the latent variable:
tourism competitiveness. Table 5, relative to the pillars and the TTCI, shows that all the
correlations are greater than 0.30 (30%). In particular, 10 pillars and the TTCI correlate
greater than 65%, and of them, seven correlate greater than 80%. It is noteworthy in
Table 5 that the pillars are ordered in increasing order: pillar 14 is the one that has obtained
the lowest valuation for the group of countries (RMTSP14 = 307; RMMP14 = 3.06 logits),
with pillar 8 being the one with the highest valuation has been obtained for the group
of countries (RMTSP8 = 757; RMMP8 = −2.31 logits). Although the TTCI indicator has
been placed at the end of the table, so as not to mix it with the pillars, it is observed in
Table 5 that the TTCI index has obtained a score very close to the mean (RMTSTTCI = 535;
RMMTTCI = 0.43 logits), which confirms that said index constitutes an average of the
values of the 14 pillars. Pillars 2, 3 and 8 are the ones that most influence competitiveness,
and pillar 14 is the least influential as well as pillars 10 and 13. Therefore, it can be deduced
from Table 5 that, in general, the pillars included in sub-indices 1 and 2 of the TTCI are the
ones that most influence competitiveness and the pillars included in sub-indices 3 and 4
are the least influential.

Table 5. Pillars and TTCI analysis results.

Pillars and TTCI WEF
Sub-Index

RM
Total
Score

RM
Measure
(Logits)

RM
Correlation

with LV

Importance for
Competitiveness

Pillar 14: Cultural Res. and Business Travel 4 307 3.06 0.66
LowPillar 13: Natural Resources 4 432 1.53 0.41

Pillar 10: Air Transport Infrastructure 3 438 1.46 0.87
Pillar 7: International Openness 2 460 1.23 0.67

MediumPillar 11: Ground and Port Infrastructure 3 481 1.00 0.83
Pillar 12: Tourist Service Infrastructure 3 564 0.12 0.88
Pillar 9: Environmental Sustainability 2 595 −0.22 0.56

HighPillar 1: Business Environment 1 622 −0.53 0.66
Pillar 4: Human Res. and Labor Market 1 636 −0.69 0.80

Pillar 5: ICT Readiness 1 637 −0.70 0.88
Pillar 6: Prioritization of Travel and Tourism 2 639 −0.72 0.68

Very high
Pillar 3: Health and Hygiene 1 699 −1.47 0.75
Pillar 2: Safety and Security 1 749 −2.18 0.57

Pillar 8: Price Competitiveness 2 757 −2.31 0.45
TTCI - 535 0.43 0.91
Mean - 570 0.00 -

Second, Table 6 shows that each of the seven categories includes at least ten obser-
vations (Freq. ≥ 10), as proposed by Linacre. Third, the column of percentages of the
observations (Freq.%) reflects the existence of a regular distribution of the categories and a
monotonic change in the categories’ measures. Fourth, MNSQ–OUTFIT is less than two,
so there is no “noise,” that is, there is not more misinformation than information. Fifth,
no disorder is perceived in the passage from one category to another about the “Andrich
threshold” parameter. Finally, it is verified that the category’s distribution is coherent
because the categories imply the measures (C→M), and the measures imply the categories
(M→C). Parameter “M→C” reports the percentage of the measurements that the obser-
vations in a category were expected to produce and that this has been the case. On the
contrary, parameter “C→M” expresses the percentage of the observations that correspond
to a category produced by measures corresponding to that category. These data suggest
consistency between the scale and the sample when the values are greater than 40% in
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categories 2–6. Finally, the step advance of a category is between 1 and 5 logits [106,119,121].
Therefore, as seen in Table 6, all the requirements proposed by Linacre [122] are met.

Table 6. Category structure.

Category Frequency
(Count.)

Frequency
(%)

Observed
Average

OUTFIT
MNSQ

Andrich
Threshold

Category
Measure

Coherence

M→C C→M

1 55 3 −3.97 0.68 NONE (−5.67) 83% 18%
2 273 13 −2.30 0.93 −4.51 −3.38 58% 47%
3 332 16 −1.37 0.80 −2.00 −1.72 47% 59%
4 615 29 −0.17 1.11 −1.36 −0.33 60% 61%
5 475 23 1.07 0.97 0.59 1.26 49% 61%
6 331 16 1.93 1.14 1.82 3.69 61% 42%
7 19 1 1.98 1.73 5.46 (6.58) 0% 0%

A series of analyses using MR tools and executable using Winsteps 4.8.0 has been used
to achieve this study’s second and third objectives. These tools are the Wright map, the
Guttman scalogram and the PKMAPs [76,79]. These analyzes are described below, and the
results are presented. Only the first 14 countries (10%) and the last two are included in the
Guttman scalogram.

Therefore, the doubts of some authors regarding the statistical significance of the
WEF model are not confirmed. The model data is significantly valid and reliable, it forms
a single dimension, and the category design is adequate [39,45]. Furthermore, the WEF
model includes a greater number of pillars or variables than other studies [48,49].

4.2. Competitive Position of the Countries (Objective 2)

Regarding objective 2 of this study, Figure 2 (Wright map in logit units) and Table 7
(Guttman scalogram with categories) demonstrate the WEF model’s potential to analyze
the tourist competitiveness of countries in a global and overall context. Wright’s map
integrates all countries (on the right) and all pillars (includes the TTCI index) (on the left).
Countries usually present a distribution very close to the normal distribution.

Wright’s map results show that 14 countries, including Portugal (in the upper right-
hand side of the figure), score high on all pillars, except for pillar 14, which scores poorly.
Regarding the pillars, in Wright’s map, pillar 14 (Cultural Resources and Business Travel)
is the least valued by most countries, while pillars 2 (Safety and Security) and 8 (Price
Competitiveness) are the ones that have obtained the highest score by most countries. Pillar
3 (Health and Hygiene) is the third most valued or scored.

The Guttman scalogram (Table 7), which includes information on categories (from 1
to 7), not on logits, shows the joint ranking of countries and pillars with greater precision
than the Wright map. The pillars’ ranking is shown in the upper part of Table 7, from
left to right, with pillar 8 being the most valued. The top country in the ranking is the
United States. It is noteworthy that the pillars included in sub-indices 1 and 2 of the
WEF TTCR-2019 are the ones that most influence tourism competitiveness. Therefore,
criticisms of the WEF model regarding the limitations of the model to analyze and manage
tourism competitiveness in a global and integrated context of pillars and countries are not
sustained [2,3,11]. Moreover, the WEF model is in accordance with other reference models
of tourist competitiveness, whose primary objective is full knowledge and improvement of
competitiveness in tourist destinations. Among these models, the model of Crouch and
Ritchie [18] and the model of Dwyer and Kim [27] stand out in the literature.
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Figure 2. The Wright map. Note: M: Mean of location or pillar distribution; S: One standard deviation
from the location or pillar mean; T: Two standard deviations from the location or pillar mean.

Table 7. Guttman scalogram.

Importancia Para La Competitividad
TTCI Tot.

ScoreMuy Alta Alta Media Baja

Pillars RM Rank P8 P2 P3 P6 P5 P4 P1 P9 P12 P11 P7 P10 P13 P14 - -
Sub-index
number 2 1 1 2 1 1 1 2 3 3 2 3 4 4 - -

1 United S. 5 6 6 6 6 6 6 4 7 5 4 6 5 5 5 82
2 Germany 5 6 7 5 6 6 5 5 6 6 4 5 4 6 5 81

3 Spain 5 6 6 6 6 5 4 5 7 5 4 5 5 7 5 81
4. France 4 6 6 5 6 5 5 5 6 6 4 5 5 7 5 80
5. Canada 5 6 6 5 6 6 5 5 6 4 4 7 5 4 5 79
6. Japan 5 6 6 5 6 5 5 4 6 6 5 5 4 6 5 79

7 Switzerland 4 6 6 6 6 6 6 6 6 6 4 5 4 3 5 79
8 United K. 3 6 6 5 6 6 6 5 6 5 4 5 4 6 5 78
9 Australia 4 6 6 5 6 5 5 4 6 4 5 6 6 4 5 77
10 Austria 5 6 7 5 6 5 5 6 7 5 4 4 4 3 5 77

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
14 Portugal 5 6 6 6 6 5 5 4 7 4 4 5 4 4 5 76
. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
139 Chad 5 4 3 3 2 3 3 4 2 2 2 2 3 1 2 41

140 Yemen 6 3 4 2 2 3 4 3 2 2 1 1 2 1 2 38

4.3. Competitive Position of Portugal (Objective 3)

Regarding objective 3, Figures 2 and 3 and Table 7 identify Portugal’s position in
the tourism competitiveness ranking of the WEF model (position 14) through the Rasch
model and in a global context of countries and pillars. It is noteworthy that the total
score of Portugal (TSPO = 76) is only six points lower than that of the United States
(TSUS = 82), which tops the ranking. These data allow benchmarking to be developed for
any tourism destination to the extent that it informs which pillars are strengths and which
are weaknesses of the better-positioned countries.
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Analysis using PKMAPs (Figure 3) allows us to identify those pillars of tourism com-
petitiveness that constitute a country’s strengths and weaknesses, in this case, Portugal,
within the framework of the joint model of countries and pillars. PKMAPs are graphical
representations of the individual diagnostic report of the results in a global and overall
context of countries and pillars (the model). They were developed by Wright [126] and
constitute useful information on the relationship between the country and the WEF pil-
lars [76,79]. Figure 3 shows that Portugal obtained higher scores than expected by the
model in pillars 4, 6, 7, 11, 13 and 15, which are strengths according to the model. However,
only pillars 4 (Human Resources and Labor Market) and 6 (Prioritization of Travel and
Tourism) have a strong influence on tourism competitiveness and the formation of the
TTCI (Table 5). Interestingly, Portugal was expected to score higher in pillars 5, 9, 10 and
12, though these constitute the country’s weaknesses according to the model generated
through the RM and Winsteps. Still, only pillar 5 (ICT Readiness) has a high impact on
competitiveness according to the model (Table 5). The results show that the TTCI index of
the WEF does not give a score higher or lower than expected by the model. These results af-
firm that the WEF model provides analysis and management of the tourist competitiveness
of a given country within the global context of pillars and countries [13,44,51].
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5. Implications

The purpose of this work is to study tourist competitiveness. In particular, the World
Economic Forum (WEF) model has been studied. The study analyzes the WEF model’s
validity and reliability using the RM and through Winsteps (objective 1). Likewise, the
possibility of conducting joint studies on competitiveness (objective 2) and studying a spe-
cific tourist destination’s competitiveness in a joint and benchmarking context (objective 3)
are also analyzed. The aim is to answer the questions associated with the limitations and
criticisms that some studies on competitiveness in general and particularly the WEF model
have received.

5.1. Methodological Implications

It has been shown in this study that, using the Rasch model, the WEF tourism com-
petitiveness model is valid, reliable, unidimensional and statistically significant (study
objective 1). Specifically, these aspects have been demonstrated about the countries, the
pillars and the competitiveness index (TTCI) included in the periodic report published
by the WEF (TTCR-2019). Therefore, the study is aligned with other works that have
aimed to respond to the methodological limitations raised by other authors [11]. Some
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authors have suggested, for example, that the weighting of the variables within each pillar
for the calculation of the TTCI is arbitrary. The consequent doubtful validity, reliability
and unidimensionality of the WEF model data have also been highlighted [45]. However,
in this study, the WEF model has high validity, reliability and unidimensional nature.
Therefore, from the methodological point of view, the WEF model is helpful to research
tourism competitiveness.

5.2. Theoretical Implications

The literature review carried out in this study has confirmed the importance of tourism
competitiveness and the need to develop theoretical and practical models [11]. The mod-
els must be integrated by relevant pillars and indicators sufficiently supported at the
theoretical level [10,12]. The study results have shown that the WEF model, analyzed
through the Rasch model, is an integrated theoretical model that allows the joint study
of competitiveness. Likewise, the WEF model allows for ranking and analyzing specific
tourism destinations’ competitiveness in an integrated framework and a benchmarking
context. Additionally, the WEF competitiveness model, which considers the theoretical
and practical contributions of numerous authors in this field, can serve as the basis for
developing future integrated models that address competitiveness in tourism. However,
due to the nature and dynamics of the sector, the WEF should continue to make efforts to
improve its model’s content validity. In this way, it is guaranteed that the WEF model will
continue to include the key aspects of tourism competitiveness and the relevant theoretical
contributions up to that moment, as suggested by other authors [43,56].

5.3. Practical Implications

On the one hand, it has been shown that the WEF model is statistically adequate for
the development of global empirical studies, with a comprehensive and universal approach
(objective 2 of the study). Our results have made it possible to generate a detailed, precise
and overall map of all the countries (N = 140) and all the pillars (14 pillars + TTCI). By
including all countries and pillars in this study, there is a response to some criticism that
has been related to the simplicity of the studies that apply this model since the number of
variables and the number of countries included in this study on competitiveness are not
reduced [7,48,50]. Thus, tourism researchers, academics and professionals can study and
improve competitiveness in a global context of countries and pillars using the WEF model.

6. Conclusions

In developing this study on tourism competitiveness, specifically on the WEF model,
the relevance and nature of the tourism sector, the importance of tourism competitiveness,
and criticisms and limitations have been taken into account. With all this, some questions
posed in the literature have been answered. In the previous section, the study’s method-
ological, theoretical and practical implications have been commented on, and the following
conclusions can be drawn.

First, it is concluded that the reports and models that study competitiveness in tourism
must have content validity; that is, they must be theoretically well-founded. Content valid-
ity is as crucial as data validity. It is essential that a tourism competitiveness model specifies
the determining factors or pillars of competitiveness and names them appropriately. In
this way, they will reflect the key aspects of competitiveness in all the countries or regions
studied. Additionally, the selected countries and tourist destinations must belong to the
same administrative level. For example, the model does not study countries together
with destinations or tourist regions with lower (or higher) identities than a country. Only
in this way can a correct analysis and effectiveness be guaranteed in governments and
professionals’ policies and decisions to promote a tourism destination’s competitiveness.

Second, researchers assigned to this academic field may consider content aspects more
than the technicians and professionals who work in institutions such as the UNWTO, the
OECD or the WEF itself when developing models and indices of tourism competitiveness.
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By contrast, these institutions probably have easier access to data to develop regular com-
petitiveness models and indices. Institutions may also have greater funding, organizational
structure and visibility than researchers belonging to an academic context. This allows us to
conclude that joint work and cooperation between institutions and researchers is necessary.

Third, from a statistical point of view, competitiveness models must have validity,
reliability and unidimensionality. In particular, the WEF model, analyzed through the
Rasch model, is an example of a valid, reliable and unidimensional model, contrary to
specific criticisms received by the model about these aspects. The WEF model’s statistical
significance extends to its essential elements: the countries, the pillars and the competitive-
ness index that it incorporates. Therefore, the model can be used in scientific research at an
academic level and in designing policies that promote destinations’ tourist competitiveness.
This aspect had not been previously confirmed in the case of the WEF model.

Fourth, it is necessary to use different methodologies (e.g., the Rasch model) to study
tourism competitiveness and develop new models. In the same way that tourism is a
global, interconnected, complex and multidimensional sector, so is competitiveness in this
sector. The methodological richness makes it possible to address better the broad spectrum
of variables, tourism destinations and relationships that competitiveness entails. For
example, the study of competitiveness in tourism is likely to include correlation analysis,
discriminant analysis or causality studies, in the latter case through regression analysis or
structural equations (e.g., SEM-PLS). The design of indicators and indices and sampling
also requires adequate statistical and mathematical methods.

Fifth, models on tourism competitiveness, as is the case with the WEF model, should
allow a longitudinal, global and joint study, both at the level of competitiveness pillars
and at the country level. The literature specifies that these characteristics can provide
an integrated map of tourism competitiveness and a ranking of pillars and countries
available at different times. On the other hand, models must include a properly designed
competitiveness indicator, which synthesizes the competitive reality of tourism destinations
and establishes a ranking.

Sixth, in the context of the integrated and global study, tourism competitiveness mod-
els should facilitate the individualized analysis of competitiveness for different countries,
as has been conducted in this study for Portugal. Tools such as benchmarking favor such
analysis and promoting the adoption of policies that improve competitiveness in the sector.
Additionally, a model must be friendly, clear, simple and easily usable. Therefore, models
should consider the joint analysis of tourism competitiveness while facilitating the study
of specific tourist destinations in a joint framework.

Despite the implications and conclusions of this study, this work is not without its
limitations. First, adequate information has not been available to specify whether the WEF
model’s content validity is high or medium, although we estimate that this validity is
present due to the content of the WEF model and the study results. Second, the Rasch
model has not been designed to carry out studies at a predictive or causal level but rather
descriptive. For this reason, the extent to which certain pillars or other variables of the
WEF model could predict the TTCI index or other variables internal or external to the
TTCR-2019 (e.g., GDP, tourist movement) has not been studied. A future research line
could be related to proposals to improve or enrich the WEF model’s theoretical foundations.
Likewise, predictive or causal studies linked to the WEF model could be developed using
other tools, such as regression analysis or the PLS methodology of structural equations.

Researchers and professionals can use WEF data to carry out their studies and manage
the tourism competitiveness of destinations. The WEF data and the models designed by
the researchers can be enriched and complemented to reflect better the tourism reality,
which is dynamic, multidimensional and complex. Therefore, a future line of research
could be directed to a joint study that integrates theoretical models with contributions from
the WEF.
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