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Abstract: In this research, a study is carried out on the differences between tourism start-ups in
relation to intangibles, economic and financial sustainability, by region and by sector of activity,
in order to determine their sustainability both in a situation of economic crisis and growth, In the
study carried out in this article, the tourist startups are identified, by branch of activity (hotels,
restaurants, transport and travel agencies) with identification of intangibles in their balance sheet.
Once identified, a descriptive analysis of the incorporation of intangibles, economic sustainability
and financial sustainability, by branch of activity and community, is developed. This analysis is
completed with an analysis of variance to determine if there is a relationship between intangible
and branches of tourism and region; economic sustainability and branches of tourism and region;
financial sustainability and branches of tourism and region. The conclusions of the work show that
parameters such as investment in intangibles, economic sustainability and financial sustainability are
key variables in crisis situations such as the current one.

Keywords: entrepreneurship; intellectual property; intangible; tourism; economic sustainability;
financial sustainability; COVID-19

1. Introduction

During the 21st century, the business sector has undergone and is still undergoing
changes, both from an external and internal point of view, encouraged fundamentally by
great technological shifts [1]. These changes have generated a wide range of opportuni-
ties [2,3] accompanied by no fewer risks, a situation that must be managed to maximize
opportunities and minimize risks [4,5].

Therefore, for the company to be able to create wealth in this new environment
(maximize opportunities–minimize risks), it must have a great capacity for adaptability
and interdisciplinarity.

Opportunities arise as a consequence of the technological revolution—the change
from traditional to renewable energies and globalization.

Among the technological changes, we can highlight: artificial intelligence, big data,
blockchain, processes of creating new materials, cloud computing, etc. [6]. An important
part of these technological changes have a high incidence in the tourism sector [7–10].
Technological changes together with globalization allow us to reach new markets and
more global markets in a much more efficient way, allowing a high potential for wealth

Sustainability 2021, 13, 2026. https://doi.org/10.3390/su13042026 https://www.mdpi.com/journal/sustainability

https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0002-2268-8251
https://doi.org/10.3390/su13042026
https://doi.org/10.3390/su13042026
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/su13042026
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/2071-1050/13/4/2026?type=check_update&version=2


Sustainability 2021, 13, 2026 2 of 15

creation. These three elements: technology, energy and globalization are characterized by
the importance of the intangible in them.

Among the new risks, the following stand out: information security (cybersecurity)
and contagion (financial contagion and pandemics).

In the first months of 2020, the risks have been increased by the COVID-19 pandemic,
which has attacked the health and economic system with a harshness that few could
imagine. The fact is that this pandemic has led to the closure of many businesses and an
unprecedented global crisis. In order for companies to withstand this strong attack, it is
important that they are able to differentiate, adapt and have a greater capacity for economic
and financial sustainability [11].

This has unequally affected the different economic sectors that make up a country’s
economic activity. In this article, we will focus on one of the most heavily attacked sectors,
such as the tourism sector in its earliest stages [12], in addition to being considered one
of the most important sectors within the Spanish market [13,14]. In this study, special
emphasis is placed on the tourism sector due to its importance in the Spanish market and,
within this sector, on tourism start-ups, as it is one of the sectors most affected by the
current crisis. Therefore, we analyze the differences between tourism start-ups in relation
to intangibles, economic and financial sustainability, by region and by sub-sector of activity,
in order to determine the position of these start-ups both to face a situation of crisis and to
take advantage of opportunities in a situation of growth. In this way, the variables can be
summarized in two large blocks: innovation and sustainability.

Innovation and intangibles have an important effect on the performance of companies
in general [15–18], and in the tourism sector in particular—this effect is much greater in
start-ups. This result can be verified with a brief reading of several of the reports published
by the World Economic Forum referring to the competitiveness of the sector and intangibles
and/or innovation as one of the key factors [19]; moreover, several publications confirm
this [20]. There are several studies that demonstrate the positive effect of intangibles on the
performance and value of the company [21,22]. In addition, other authors affirm that the
intangible has a very positive effect on the hotel industry, and on the profitability and value
of the tourism sector [23,24]. Therefore, it is important that intangibles are accounted for
in the financial statements and, thus, are easier to identify by the different external agents
related to the company [20].

Most of the studies are focused on companies in the tourism sector with a long history
and dimension, but there are few studies that study the relationships between tourism
start-ups and intangibles, and those where start-ups are related to intangibles do not focus
in the tourism sector [25,26].

Sustainability is a very broad concept. We are going to focus on business sustainabil-
ity [27,28] as measured by economic and financial sustainability. Financial sustainability
determines the economic structure of the company and dependence on external resources;
financial sustainability is evaluated through the relationship between external resources
(ER) and own resources (OR). Economic sustainability represents the company’s ability
to generate income and value through its ordinary activity; economic sustainability is
measured through the relationship between Earning Before Interests, Taxes, Depreciations,
Amortization (EBITDA)/Active.

Thus, in this paper, we intend to analyze tourism start-ups that incorporate intangible
assets. We will focus on the relationship between the intangibles, economic and financial
sustainability, and the tourism sector subsectors (hotels, restaurants, travel agencies and
transport) in different Spanish regions, in order to see the capacity for flexibility and
overcoming the crisis caused by the COVID-19 [29]. Sustainability from the point of view
of the activity through EBITDA and financing through leverage are fundamental variables
for the creation of wealth and survival of the company, fundamental elements to fight in
a period of crisis such as the scenario that is posed to us by COVID-19. Therefore, after
introducing our topic, we will present a literary review of the concept of intangible and
sustainability, in order to continue with the methodology based on a descriptive analysis
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and analysis of variance of a factor and end up with the conclusions and future extensions
of the work.

2. Literature Review

The studies carried out are classified into two types: intangible assets and intellectual
capital. The term “intangible assets” is commonly used to refer “only to those investments
of an intangible nature that, according to accounting standards, may be recognized as
assets and, therefore, may be reflected in the company’s balance sheet” [30].

From the definition of intangible asset, two conditions associated with accounting
recognition are evident: the identifiability characteristic and compliance with the conditions
corresponding to all assets, and control by the company as a result of past events and
expectation of future economic benefits [31].

Regardless of the foregoing, the International Accounting Standards Board’s (IASB)
definition (International Accounting Standards Board), as for most of those provided by the
accounting doctrine, goes beyond a conceptualization, since it also involves requirements
for the intangible to be recognized as an asset, which limit the scope of the concept, leaving
out of the definition a wide variety of elements which make up the intellectual capital of
companies.

Furthermore, “intellectual capital” has general meanings. It can be stated that intel-
lectual capital refers to the set of interrelated intangible elements, among which the most
important is the available knowledge, both at the individual level and organizational level.
These elements are, to a certain extent, hidden, because in the financial statements they are
not prepared on the basis of the regulations in force [32–34].

In this paper, we will focus on the intangible. Thus, as various studies point out,
intangible assets are key factors in the creation of knowledge, innovation and economic
growth [17,35–37].

On the other hand, we are going to study the term sustainability. This concept is very
broad and can be seen from different points of view. In general, the United Nations (UN)
World Commission on Environment and Development (WCED) explains it as follows: a
company with sustainable development is one “that meets the needs of the present without
compromising the ability of future generations to meet their own needs”; the UN states,
in the Guide to Corporate Sustainability of the UN Global Compact Programme that a
company must ensure five aspects to be sustainable: to act responsibly, in accordance
with universal principles; to encourage actions that support society; to commit to the
sustainability of a company’s foundation at the highest level; to publish annual reports
of its achievements and efforts; to encourage involvement with the local communities of
which it is a part.

Talking about sustainability in business is talking about development based on three
fundamental axes: economic, environmental and social [38,39]. A sustainable business
model is one that allows innovation and sustainability to be coordinated. Lüdeke-Freund
(2010) describes a sustainable business model as the one that creates value through its client
portfolio, contributing to the sustainable development of the company and society [40].
Stubbs and Cocklin (2008) state that sustainable business models must seek to connect
shareholders and the company’s effect on the environment and society [41].

There are a large number of works that study the relationship between economic
and environmental/social sustainability [42–44], highlighting Moore, 2001 [45] McGuire,
1998 [46] and Mahajan, 2015 [47], which study a positive relationship between these
variables. Among those who see a negative relationship is Preston, 1997 [48] and those
who see a neutral relationship is Mc William, 2001 [49].

In this article, we will focus on the sustainability of the business using ratios that
measure the profitability of the activity (EBITDA/Assets) and the financial situation
(External Resources/Own Resources), which are within more than 600 indicators that
are contemplated in the Dow Jones Sustainability Index [50] and in the Institute for the
Support of Small and Medium-Sized Enterprises. These indicators allow us to see the
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degree of sustainability from the activity of the company and from its level of financing,
which are two key variables for the company to create value and be more sustainable.

Finally, we will focus on start-ups and micro-enterprises in the tourism sector. After
a literature review, we can see that there are few studies on sustainability in small and
micro-enterprises, since most of the literature focuses on medium and large companies that
produce social responsibility reports [51].

3. Study and Analysis

In this section, we will identify companies created since 2012 (the last official data we
have is from 2018, so we work with a population from 2012 to 2018, in which the average life
of this population is 2 years, the maximum life of a start-up), which incorporate intangibles
in their balance sheet (the intangible is where innovation is recognized in accounting terms),
and belong to the tourism sector in the communities where most companies have been
created in recent years. To develop this section, we have used the Iberian Balance Sheet
Analysis System (“SABI”) database (a database marketed by the company Informa, SA
and developed by Bureau van Dijk, which records the financial statements of more than
2,700,000 companies that make up the Spanish business market).

In companies in general, and in the start-ups of the tourism sector in particular, the
recognition of the intangible generates a series of tangible and intangible benefits [52,53]
which help improve business sustainability, from the point of view of activity and financing.

3.1. Method of Analysis

In order to apply the method of analysis, a group of companies had to be selected in
accordance with the following conditions:

(a) Companies created since January 2012.
(b) Companies in the tourism sector. National Classification of Economic Activities

(“CNAE”) codes: 4932, 4939, 5030, 5510, 5520, 5530, 5590, 5610, 5621, 5629, 5630,
7911, 7912, 7990. These codes, within the tourism sector, correspond to the following
subsectors: hotels, restaurants, travel agencies and transportation.

(c) Communities where more companies have been created in recent years.
(d) Independent and non-participating companies.
(e) Active companies with sufficient information.
(f) Micro-enterprises.
(g) Companies with intangible assets recorded in, at least, one of the last five years.

Firstly, the variables must be defined: investment in intangible assets, sustainability of
the activity and sustainability of the financing through a series of ratios, in order to be able
to relate them to the factors region and activity through the selected method. Investment
in intangible assets is identified through the ratio which measures the importance of
intangible assets over non-current assets. The sustainability of the activity is related to a
ratio that measures economic efficiency, a profitability ratio, EBITDA/Assets. We study the
sustainability of financing through a ratio that represents the financial dependence of the
company, the leverage ratio, and external resources and equity.

Secondly, once the factors and variables have been selected, we will define the proce-
dure that we will develop in our study. The first step is to carry out a descriptive analysis
that will allow us to check whether we can anticipate some differences between the intan-
gible, economic sustainability and financial sustainability with respect to the region and
sector factors.

Third, the analysis of variance method is used to check for significant differences
between variables and factors, an ANOVA for the region and an ANOVA for the sector.

The application of the ANOVA requires the development of a series of tests that will
justify, or not, the result of the ANOVA.

Once the analysis of the variance has been completed and assuming that the impact
of the sector and regional factors on investment in intangible assets, the sustainability
of the activity and the sustainability of the financing are contrasted, we must complete



Sustainability 2021, 13, 2026 5 of 15

this statistical test with the multiple comparison test, in order to identify which group is
different and with respect to which of the other groups there are significant differences.

3.2. Descriptive Analysis

In Spain, since 2012, in the selected regions, a total of 45,094 companies in the tourism
sector have been created and are still active. Only 1652 of them (3.6%) incorporate intan-
gibles in their balance sheet. The study has eliminated the start-ups that are born with a
stake in other companies because they have a different economic and financial structure
in volume and proportion to that of a normal start-up. Thus, the study addresses 1652 to
684 (those that meet all the requirements), which once again shows how the recognition of
intangible assets in the balance sheet by companies in general, and in the tourism sector
in particular, is very low, which means a loss of opportunities for the company, from the
point of view of image and the capacity to obtain more financing.

The distribution of the number of companies by tourism subsectors and regions is
shown in Figure 1.
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Own elaboration.

In this case, we can see that the number of companies that incorporate intangible
assets is highest in Madrid and Catalonia, with Valencia and Andalusia being very close.
Within the tourism sector, restaurants and hotels have been the most created.

On the other hand, in the following tables, we analyze the incorporation of in-
tangibles, the sustainability of the activity measured through the relationship between
EBITDA/Assets and the financial sustainability represented in the leverage ratio.

In Table 1, we can see that within the tourism sector, transport and travel agencies are
the most intangible in relation to investment in non-current assets and, by region, Catalonia
and Madrid stand out.

In Table 2, we analyze the sustainability of the activity, through the profitability of
the activity, with Andalusia and transport being the most profitable region and activity.
It should be noted that the situation of the hotel sector is undermined by the situation in
Catalonia with negative profitability of over 11%.
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Table 1. Intangible Fixes Assets/Fixes Assets (average) in the tourism sector with intangibles
according to activity and region.

Hotel Restaurant Transport Travel Agency Total

Andalusia 2.64% 26.35% 22.30% 15.59% 24.44%
Catalonia 22.50% 33.88% 86.74% 37.27% 35.24%
Madrid 8.70% 30.64% 49.16% 49.37% 32.16%
Valencia 27.25% 28.24% 47.54% 29.38%

Total 18.94% 30.29% 55.64% 39.48% 31.05%
Source: Own elaboration.

Table 2. EBITDA/ASSET (average) in the tourism sector with intangibles according to activity and
region.

Hotel Restaurant Transport Travel Agency Total

Andalusia 7.97% 2.22% 17.60% 11.99% 3.86%
Catalonia −11.37% −6.91% 8.89% −38.36% −7.95%
Madrid 11.17% −8.63% 12.95% −11.30% −6.52%
Valencia 17.46% −8.99% 2.29% −5.85%

Total 2.23% −5.99% 12.67% −9.67% −4.80%
Source: Own elaboration.

Finally, Table 3 shows the sustainability of the financing, with Andalusia and the hotels
being the region and activity with the least financial risk and a more balanced financial
structure. Valencia and restaurants are the region and sector with the worst figures, with
external financing being 15 and 4 times higher than own resources, respectively.

Table 3. EXTERNAL RESOURSES/OWN RESOURSES (average) in the tourism sector with intangi-
bles according to activity and region.

Hotel Restaurant Transport Travel Agency Total

Andalusia 2.268 0.742 2.155 0.449 0.866
Catalonia 2.385 3.917 2.161 2.544 3.620
Madrid −2.634 −4.723 1.764 0.272 −3.842
Valencia −2.267 18.515 −4.127 15.177

Total 0.300 4.027 1.995 −0.171 3.418
Source: Own elaboration.

3.3. Analysis of Variance of Intangible Assets, Sustainability of the Activity and Sustainability of
the Financing by Activity Region and Sector

Following the established method, it is verified that the descriptive study does not
clearly confirm the existence of differences between investment in intangibles, sustainability
of the activity and financing of start-ups in the tourism sector, depending on the sector and
region to which they belong. Therefore, other, more robust statistical techniques should be
used to check whether or not such differences exist.

In this way, it is checked if the selected variables have a different behavior in each
region or sector by applying ANOVA.

This method is selected because it is more appropriate in the financial accounting area
when it is desired to determine the relationship between accounting policies and external
factors [54–56]. ANOVA allows determining the relationship between the variables under
study and the selected factors.

This method has also been used in other studies applied to Spanish companies de-
pending on the activity sector and size [57,58] and to the tourism sector [59].

In the study, we have two factors—sector and region—and three dependent variables—
investment in intangible assets/non-current assets, the sustainability of the activity (EBITDA/
Assets), and the sustainability of the financing (External Resources/Equity Resources).
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Thus, to contrast the possible differences, an ANOVA is developed for the region factor
and an ANOVA for the sector factor.

3.3.1. Model Assumptions

The hypotheses tested are:

• Ha0: No changes in investment in intangible assets of tourism companies according to the
region to which they belong.

• Ha1. With variations in the investment in intangible assets of tourism companies according to
the region to which they belong.

• Hb0: No changes in the sustainability of the activity of tourism companies according to the
region to which they belong.

• Hb1. With variations in the sustainability of the activity of tourism companies according to
the region to which they belong.

• Hc0: No changes in the sustainability of the financing of tourism companies according to the
region to which they belong.

• Hc1. With variations in the sustainability of the financing of tourism companies according to
the region to which they belong.

In relation to the sector:

• Hd0: No changes in the investment in intangible assets of tourism companies according to the
sector to which they belong.

• Hd1. With variations in investment in intangible assets of tourism companies according to
the sector to which they belong.

• He0: No changes in the sustainability of the activity of tourism companies according to the
sector to which they belong.

• He1. With variations in the sustainability of the activity of tourism companies according to
the sector to which they belong.

• Hf0: No changes in the sustainability of the financing of tourism companies according to the
sector to which they belong.

• Hf1. With variations in the sustainability of the financing of tourism companies according to
the sector to which they belong.

Mateja studies the relationship between intangibles and the hotel sector in Croatia
and Slovenia, and establishes results on the effect of intangibles following a series of
hypotheses [22]. On the other hand, Francesco Capone studies the profitability of assets
by applying ANOVA in the hotel sector [60]. Wagner also applies ANOVA to determine
the relationship between intangibles and various financial indicators, including return on
assets [61].

When analyzing the sustainability of financing, and more specifically the leverage
ratio, several authors apply ANOVA and apply different hypotheses to this indicator.
Rajan and Zingales [62], Palacín y Jiménez [57], Genç [63], among other authors, study
the relationship between the debt ratio, size and sector, with Palacín’s study standing
out in this study due to the importance of the relationships in small and medium-sized
enterprises (SME).

3.3.2. ANOVA

As already mentioned in the section “procedure”, before applying the ANOVA, the
necessary tests must be carried out to justify the application of the ANOVA. The analysis
of variance ANOVA requires that the dependent variable presents normal distribution
(normality) and homogeneity of variances (homoscedasticity), requirements that are not
necessary in non-parametric contrasts.

• Normality. According to the Kolmogorov–Smirnov test, the hypothesis of normality
is not accepted (Tables 4 and 5), since its level of significance is less than 5%. It is
only accepted in the investment of intangibles in the transport sector where the level
of significance is 20%. Despite the fact that normality is not met, the Central Limit
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Theorem says that the results of parametric contracts when the sample is large enough,
as in this case, are still robust.

• Homoscedasticity. It is the following test that performed and determines the equality of
variances of the dependent variables, this test is performed using Leven’s statistic. In
the study, this test is only fulfilled for some variables related to both the region and
sector factor, and the variables that fulfill the test are those that have a significance
level higher than 5% (Tables 6 and 7).

Thus, it is possible to observe that, for the sector factor only, the sustainability of
the financing meets the Levene test with a level of significance above 5%, and for the
region factor the sustainability of the activity and the investment in intangibles meets the
Levene test with a level of significance above 5%. Therefore, we have to apply ANOVA to
these variables (Tables 8 and 9) and to the others we have to perform the robust Brown-
Forsythe tests.

Once the ANOVA has been applied, we can see that for the sector factor, the sustain-
ability of the financing presents the same averages and there are no significant differences,
so the Hf0 hypothesis is fulfilled: This means that in tourism start-ups the sustainability of
financing does not differ significantly depending on the sector.

Table 4. Tests of Normality (sector).

Sector
Kolmogorov–Smirnov a Shapiro–Wilk

Statistic df Next Statistic df Next

Intangible assets/
Fixed assets

Hotel 0.289 51 0.000 0.691 51 0.000
Restaurant 0.168 564 0.000 0.849 564 0.000
Transport 0.133 29 0.200 * 0.915 29 0.023

Travel Agency 0.153 40 0.019 0.882 40 0.001

Ebitda/Asset

Hotel 0.324 51 0.000 0.401 51 0.000
Restaurant 0.191 564 0.000 0.723 564 0.000
Transport 0.265 29 0.000 0.802 29 0.000

Travel Agency 0.249 40 0.000 0.694 40 0.000

External resources/
Own resources

Hotel 0.330 51 0.000 0.706 51 0.000
Restaurant 0.410 564 0.000 0.107 564 0.000
Transport 0.263 29 0.000 0.843 29 0.001

Travel Agency 0.396 40 0.000 0.370 40 0.000
* This is a lower bound of the true significance, a Lilliefors Significance Correction. Source: Own elaboration.

Table 5. Tests of Normality (region).

Region Kolmogorov–Smirnov a Shapiro–Wilk

Statistic df Next Statistic df Next

Intangible assets/
Fixed assets

Andalusia 0.220 134 0.000 0.779 134 0.000
Madrid 0.156 189 0.000 0.873 189 0.000

Catalonia 0.146 219 0.000 0.871 219 0.000
Valencia 0.202 142 0.000 0.816 142 0.000

Ebitda/Asset

Andalusia 0.189 134 0.000 0.749 134 0.000
Madrid 0.215 189 0.000 0.686 189 0.000

Catalonia 0.212 219 0.000 0.610 219 0.000
Valencia 0.215 142 0.000 0.759 142 0.000

External resources/
Own resources

Andalusia 0.231 134 0.000 0.718 134 0.000
Madrid 0.442 189 0.000 0.149 189 0.000

Catalonia 0.309 219 0.000 0.484 219 0.000
Valencia 0.437 142 0.000 0.103 142 0.000

a Lilliefors Significance Correction. Source: Own elaboration.
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Table 6. Test of Homogeneity of Variances (sector). Compares variability < 5% robust tests.

Levene Statistic df1 df2 Next

Ebitda/Asset

Based on mean 2.776 3 680 0.041
Based on median 1.868 3 680 0.134

Based on median and
with adjusted df 1.868 3 595.501 0.134

Based on trimmed mean 2.157 3 680 0.092

External
re-sources/

Own resources

Based on mean 0.532 3 680 0.661
Based on median 0.312 3 680 0.817

Based on median and
with adjusted df 0.312 3 564.626 0.817

Based on trimmed mean 0.323 3 680 0.809

Intangible as-sets/
Fixed assets

Based on mean 2.720 3 680 0.044
Based on median 2.911 3 680 0.034

Based on median and
with adjusted df 2.911 3 667.897 0.034

Based on trimmed mean 3.217 3 680 0.022
Source: Own elaboration.

Table 7. Test of Homogeneity of Variances (region).

Levene Statistic df1 df2 Next

Ebitda/Asset

Based on mean 1.999 3 680 0.113
Based on median 1.185 3 680 0.315

Based on median and
with adjusted df 1.185 3 637,084 0.315

Based on trimmed mean 1.434 3 680 0.232

Shareholders
fund/Liabilities

Based on mean 3.967 3 680 0.008
Based on median 1.173 3 680 0.319

Based on median and
with adjusted df 1.173 3 207,927 0.321

Based on trimmed mean 1.202 3 680 0.308

Intangible as-sets/
Fixed assets

Based on mean 1.570 3 680 0.195
Based on median 1.827 3 680 0.141

Based on median and
with adjusted df 1.827 3 634,022 0.141

Based on trimmed mean 1.786 3 680 0.148
Source: Own elaboration.

Table 8. ANOVA (sector).

Sum of Squares df Mean Square F Next

External
resources/

Own resources

Between groups 1279.381 3 426.460 0.083 0.969
Within groups 3,484,478.582 680 5124.233

Total 3,485,757.963 683
Source: Own elaboration.

Table 9. ANOVA (region).

Sum of Squares df Mean Square F Next

Ebitda/Asset
Between groups 12,936.476 3 4312.159 1.595 0.189
Within groups 1,838,490.286 680 2703.662

Total 1,851,426.762 683
Intangible

as-sets/
Fixed assets

Between groups 10,332.101 3 3444.034 3.285 0.020
Within groups 712,907.623 680 1048.394

Total 723,239.724 683
Source: Own elaboration.
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For the region factor, the sustainability of the activity presents equality of averages
and there are no significant differences, so the Hb0 hypothesis is fulfilled: No changes in
the sustainability of the activity of tourism companies according to the region to which
they belong, since the level of significance is higher than 5%. Regarding investment in
intangibles by region if differences are observed, so the Ha1 hypothesis is fulfilled: With
variations in the investment in intangible assets of tourism companies according to the
region to which they belong.

Once we have seen the ANOVA, as we have already pointed out, we have to ap-
ply Brown–Forsythe robust tests to those variables that have not passed the Levene test
(Tables 10 and 11).

Table 10. Robust Tests of Equality of Means (sector).

Statistics a df1 df2 Next

Ebitda/Asset Brown–Forsythe 1.417 3 102.075 0.242
Intangible assets/Fixed assets Brown–Forsythe 8.810 3 114.103 0.000

a Asymptotically F distributed. Source: Own elaboration.

Table 11. Robust Tests of Equality of Means (region).

Shareholders Fund/Liabilities

Statistics a df1 df2 Next

Brown–Forsythe 1.677 3 187.009 0.173
a Asymptotically F distributed. Source: Own elaboration.

The application of Brown–Forsythe robust tests shows us that, according to the sector
factor, the sustainability of the activity has a level of significance higher than 5% (Table 10),
there is equality of averages and there are no significant differences between the sustain-
ability of the activity and the sector, so the He0 hypothesis is fulfilled: No changes in the
sustainability of the activity of tourism companies according to the sector to which they
belong. Regarding the investment in intangible assets, there are significant differences
(significance level less than 5%) and the Hd1 hypothesis is fulfilled: With variations in
the investment in intangible assets of tourism companies according to the sector to which
they belong.

When it comes to the region factor, the robust Brown–Forsythe evidence applied to
the sustainability of the financing gives us a level of significance above 5% (Table 11), there
is equality of averages and no significant differences between the sustainability of the
financing and the sector, so the Hf0 hypothesis is fulfilled: No changes in the sustainability
of the financing of tourism companies according to the sector to which they belong.

Finally, in those variables where we do not assume equality of variances, we have to
apply multiple comparisons and, in particular, the Games–Howell test. Thus, after our
analysis, we can say that there is no equality of variances in the investment in intangible
assets, so there are significant differences between it both in the region and in the sector.

Thus, the results of the multiple comparisons of the investment in intangibles variable
in relation to the sector and region factors are shown in Tables 12–14.

From the results obtained in Tables 12 and 13, it can be concluded that the sector factor
influences the investment in intangibles of tourist start-ups.

Next, the groups of companies where the differences in variances are significant are
identified. This is done by applying multiple comparison tests, also called post hoc tests,
and the Games–Howell method is used for this purpose.

After applying the Games–Howell method it can be said that, in relation to the sector
factor, that tourism start-ups act significantly differently in the hotel sector with respect to
restaurants, transport and travel agencies (with a lower investment in intangible assets of
11.37%, 36.6% and 20.5%, respectively). Restaurants show a higher investment in intangible
assets than hotels by 11.3% and a lower investment than transport by 25%. The transport
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sector shows significant differences with hotels and restaurants with a higher intangible
investment of 36.6% and 25.3%, respectively. Finally, travel agencies present significant
differences only with hotels, with a higher volume of investment in intangible assets
of 20.5%.

Table 12. Multiple Comparisons (sector).

Games-Howell Intangible Assets/Fixed Assets

(I) Sector (II) Sector Mean Difference (I–J) Std. Error Next
95% Confidence Interval

Lower Bound Upper Bound

Hotel Restaurant −11.34953% * 4.21690% 0.044 −22.4832% −0.2159%
Transport −36.69838% * 7.47760% 0.000 −56.5658% −16.8309%

Travel Agency −20.54116% * 6.83309% 0.019 −38.4989% −2.5835%

Restaurant Hotel 11.34953% * 4.21690% 0.044 0.2159% 22.4832%
Transport −25.34884% * 6.46123% 0.002 −42.8982% −7.7995%

Travel Agency −9.19163% 5.70299% 0.383 −24.4225% 6.0393%

Transport Hotel 36.69838% * 7.47760% 0.000 16.8309% 56.5658%
Restaurant 25.34884% * 6.46123% 0.002 7.7995% 42.8982%

Travel Agency 16.15721% 8.40574% 0.230 −6.0397% 38.3541%

Travel Agency Hotel 20.54116% * 6.83309% 0.019 2.5835% 38.4989%
Restaurant 9.19163% 5.70299% 0.383 −6.0393% 24.4225%
Transport −16.15721% 8.40574% 0.230 −38.3541% 6.0397%

* The mean difference is significant at the 0.05 level. Source: Own elaboration.

Table 13. Differences for the sector factor (Games-Howell).

Hotel Restaurant Transport Travel Agency

Hotel −11.34953% −36.69838% −20.54116%
Restaurant 11.34953% −25.34884%
Transport 36.69838% 25.34884%

Travel Agency 20.54116%
Source: Own elaboration.

Table 14. Multiple Comparisons (region).

Games-Howell Intangible Assets/Fixed Assets

(I) Region (II) Region Mean Difference (I–J) Std. Error Next
95% Confidence Interval

Lower Bound Upper Bound

Andalusia Madrid −7.72156% 3.47340% 0.119 −16.6965% 1.2533%
Catalonia −10.80147% * 3.45883% 0.011 −19.7370% −1.8659%

Valencia −4.93922% 3.87616% 0.580 −14.9588% 5.0803%
Madrid Andalusia 7.72156% 3.47340% 0.119 −1.2533% 16.6965%

Catalonia −3.07991% 3.20550% 0.772 −11.3494% 5.1896%
Valencia 2.78234% 3.65190% 0.871 −6.6542% 12.2189%

Catalonia Andalusia 10.80147% * 3.45883% 0.011 1.8659% 19.7370%
Madrid 3.07991% 3.20550% 0.772 −5.1896% 11.3494%
Valencia 5.86225% 3.63803% 0.374 −3.5371% 15.2616%

Valencia Andalusia 4.93922% 3.87616% 0.580 −5.0803% 14.9588%
Madrid −2.78234% 3.65190% 0.871 −12.2189% 6.6542%

Catalonia −5.86225% 3.63803% 0.374 −15.2616% 3.5371%

* The mean difference is significant at the 0.05 level. Source: Own elaboration.

Just as Tables 12 and 13 showed us the multiple differences between the sector factor
and the intangible investment variable of the tourism start-ups, Tables 14 and 15 show us
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the multiple differences between the region factor and the intangible investment variable
of the tourism start-ups. In this case, the differences between investment in intangible
assets and regions are less significant than in the sectors, with the greatest difference
between Andalusia and Catalonia, being an investment in intangible assets in Catalonia
10.8% higher.

Table 15. Differences according to the region factor (Games-Howell).

Andalusia Madrid Catalonia Valencia

Andalusia −10.80147%
Madrid

Catalonia 10.80147%
Valencia

Source: Own elaboration.

4. Conclusions

In a crisis situation, we are going through the investment in intangible assets (which
translates into innovation), the sustainability of the activity and the sustainability of the
financing become key pieces for survival and achieving an increase in value [64–67]. Within
this framework, the tourism sector is one of the most affected by COVID-19 and within it,
start-ups. Thus, in this article, we have identified situations that can make companies in
this sector more capable of fighting in this scenario [68,69].

In general, and according to the study, we can see that the number of tourism start-ups
that incorporate intangible assets is very low [70,71] and, within this sector, transport
companies and travel agencies are those who recognize the most intangible assets, with
an investment of 55% and 39%, respectively, in non-current assets. Catalonia is the region
where most intangible assets are recognized.

From the point of view of the sustainability of the activity, transport and hotels are the
sectors with the best figures and, as far as regions are concerned, Andalusia is the one with
the best indicator, with the rest offering negative returns.

In various reports of the World Economic Forum [21] it is possible to find a positive
relationship between intangibles and competitiveness. Likewise, Mateja [22] in his work
reaches several conclusions regarding intangibles in the hotel sector:

- There is a relationship between intangibles and profitability.
- The best hotels do not always incorporate intangibles in their balance sheets.
- When intangible assets are incorporated, the company’s profit and equity are improved.

From the point of view of the sustainability of the financing, the hotel sector and the
Andalusian region offer the best figures, with lower financial risk and greater financing
capacity, in the same way they are observed in works developed in general by authors such
as Mazagatos and Haro [72,73] and, in particular, in relation to the tourism and hotel sector
by authors such as Blasco and Moya and Pacheco and Tavares [74,75].

On the other hand, Palacín and Jiménez conclude that there is a dependence between
indebtedness and company size for each sector of activity [67]. However, other authors
such as Rajan and Zingales are not clear about this conclusion [72].

In particular, through an analysis of variance we can obtain the following results by
comparing factors and variables.

According to the investment in intangible assets, there are significant differences
both in terms of the sector and the region to which they belong. Regarding the sector,
hotels recognize the least amount of intangible assets, while transport, travel agencies
and restaurants recognize 36%, 20% and 11% more than hotels, respectively. Regarding
the regions, only Andalusia and Catalonia show significant differences, with Catalonia
recognizing 10% more than Andalusia.

According to the sustainability of the activity and the sustainability of the financing,
once the corresponding tests have been applied, we conclude that there are no significant
differences either by sector or by region.
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When it comes to the future lines of research, we can see the effect that these variables
have on the value of each of the sectors and perform a sensitivity analysis of these variables.
On the other hand, when companies update their data, we will see what the effect of the
COVID-19 has been and how these indicators have behaved.
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