
Citation: Lopes, J.L.; Basso, L.F.C.

The Impact of Eco-Innovation

Adoption on Business

Performance—A Study of the

Hospitality Sector in Brazil.

Sustainability 2023, 15, 8696. https://

doi.org/10.3390/su15118696

Academic Editor: Luigi Aldieri

Received: 24 March 2023

Revised: 23 May 2023

Accepted: 25 May 2023

Published: 27 May 2023

Copyright: © 2023 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

sustainability

Article

The Impact of Eco-Innovation Adoption on Business
Performance—A Study of the Hospitality Sector in Brazil
José Luís Lopes 1,* and Leonardo Fernando Cruz Basso 2

1 Postgraduate Program in Administration, Mackenzie Presbyterian University, Sao Paulo 01302-907, Brazil
2 Department of Social and Applied Sciences, Mackenzie Presbyterian University, Sao Paulo 01302-907, Brazil;

leonardofernando.basso@mackenzie.br
* Correspondence: joseluiscontador@hotmail.com

Abstract: The objective of this study was to explore the impact of adopting eco-innovation on the
performance of companies in the hotel sector in Brazil, since a large part of the growth in this sector
is evidenced by concern for the environment, which is also reflected in the increase in demand for
this leisure service and contact with nature. To carry out this study, quantitative research was carried
out through the application of a questionnaire, which was sent to the managers of hotels and inns
and analyzed through hypothesis tests with structural equation modeling of partial least squares
(PLS-SEM). The results show that environmental pressure is positively related to the adoption of
environmental practices, and this adoption is positively related to operational improvements and
the competitiveness of companies in the hotel sector. Furthermore, the adoption of environmental
practices is indirectly positively related to competitiveness, mediated by an operational improvement.
Finally, the adoption of environmental practices, although positively related to performance mediated
by competitiveness, was not statistically significant, and therefore, it cannot be said that this adoption
would generate better performance in companies in the hotel sector in Brazil. Thus, in a broader
context, the objective of this study was to provide useful empirical evidence and bring elements,
perceptions, and support to the discussion of the theme that the adoption of eco-innovation positively
impacts companies in the hotel sector.

Keywords: eco-innovation; environmental pressure; adoption of environmental practices; operating
performance; competitiveness; corporate performance

1. Introduction

In recent years, concern about environmental issues has been clearly evident around
the world. The combination of profitability and commitment in the management of en-
vironmental impacts contributes toward sustainable development, and this attitude is of
interest to society as a whole.

Eco-innovation is any innovation for an organization that results in the reduction in
environmental risks and other negative impacts, in a more efficient and responsible way. It
is the use of natural resources, the assimilation or exploitation of a service, or the method
of management carried out in a sustainable manner.

However, despite differences in wording, all definitions embrace the environmental
component and reflect the two main consequences of eco-innovation: fewer adverse effects
on the environment and more efficient use of resources [1].

Defining eco-innovation is not an easy task although several attempts have been made
in the literature. In general, these definitions emphasize that eco-innovations reduce the
environmental impact caused by consumption and production activities, regardless of
whether the main motivation for their development or deployment is environmental [2].

Environmental practices and eco-innovations refer to strategies, technologies, and
approaches that aim to minimize the negative impact of human activities on the natural
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environment and promote sustainable development. However, in this study, the adoptions
of any environmental practices are considered eco-innovations.

Although innovation processes aimed at sustainable development (eco-innovations)
have received increasing attention in recent years, theoretical and methodological ap-
proaches to analyzing these processes are poorly developed [3].

There is no evidence that eco-innovation impacts a company’s performance, specifi-
cally in the field of hospitality services.

Companies today face a wide variety of environmental challenges, among which
climate change, pollution control, and declining natural resources are the most concerning.
While there is increasing pressure to provide sustainable products and services, little is
known about what drives the many types of eco-innovation, or how these activities impact
companies’ performance [4].

By means of a survey and a literature review on eco-innovative practices at hotels and
inns, this research project was structured to be descriptive and quantitative, and sought to
combine the results of eco-innovation and the company’s performance.

The relationship between innovation and sustainable development has received in-
creasing attention [5].

Overall, the service–profit chain [6] is a framework that links services and operations,
employee ratings, and customer ratings, aimed at profitability and growth [7].

In the total number of descriptive results, more than 52% of environmental companies
developed or improved new products or services [8].

The exponential growth of the tourism sector in recent years has revealed the need to be
more conscious of the impact of this sector, especially that of hotels, on the environment [9].

This research addresses environmental issues in the hotel sector in Brazil. The hotel
sector is highly competitive, and companies that operate in this market need to offer a
quality service to attract and keep customers. The hotel sector is constantly evolving and
adapting to market changes and new technologies, and is adopting eco-innovation to
promote sustainability and reduce its environmental impact. In addition to being good
for the environment, eco-innovation can be seen as a differentiator by guests who value
sustainability and socio-environmental responsibility.

Sustainability has become increasingly important, and research needs to analyze
the role of emerging eco-innovations and consumer-driven innovations in tourism and
hospitality [10].

The purpose of the paper is to test, with adaptations, the Article A1 impact factor JCR
5589, published in Emerald Insight’s Management Decision journal in 2016, by the authors
in [11].

2. Literature Review
2.1. Environmental Pressures

In recent years, the toughening of environmental regulations all around the world has
motivated companies to seek the implementation of practices for environmental manage-
ment [12].

Eco-innovation has emerged in the strategic scenarios of companies due to increased
environmental pressures and regulations.

Increasingly strict environmental regulations and consumer awareness regarding en-
vironmental protection and sustainability are driving forces in the hospitality industry [13].

Previous studies have shown that external pressure is the main factor in the adoption
of environmental practices [14].

Other researchers have found that government regulations are the main external
factors that lead companies to adopt environmental practices [15,16].

As for eco-innovation, the influence of green pressure from stakeholders is mediated
by companies’ environmental commitment [17].

Regulatory pressure generally refers to the binding force of various laws, rules, and
regulations, as well as policies enacted by governments [18]. Companies must comply with



Sustainability 2023, 15, 8696 3 of 25

laws and regulations on environmental preservation, or else they will be subject to fines
and other restrictive measures.

To adopt eco-innovation, companies are subject to formal regulatory pressure from
the government and also informal regulatory pressure from other stakeholders [19].

Regulatory pressure comes mainly from standards and values established in society.
The determinants of eco-innovation vary depending on the type of eco-innovation,

such as product, process, or organizational. The results indicate that competitive pressure
is a common driver of all three types of eco-innovation. Although the three types are all
stimulated by different factors, competitive pressure acts as a common driver of all three
types, and eco-innovation deployment is becoming a relevant strategy for companies to
establish a green image and pursue sustainability in this competitive environment [1].

In the hospitality industry context, a hospitality company also faces intense pressure
from different interest groups regarding environmental issues [20].

Hypothesis 1 (H1). External pressures are positively related to the adoption of environmental
practices [21].

2.2. Adoption of Environmental Practices

The adoption of eco-innovation not only improves a company’s image but also pro-
vides satisfaction for the company’s customers and employees. Thus, a small service
company can adopt an environmentally responsible stance that helps to create a positive
public image and transform it into an example for other companies in the sector [22–24].

The adoption of eco-innovation is increasingly becoming a relevant strategy for com-
panies to establish a green image and pursue sustainability in this intensely competitive
environment [25].

Adopting eco-innovation improves a company’s environmental performance, and
accordingly, has a positive indirect impact on its economic performance [26].

Cost savings are an important driver for reducing energy and material costs, point-
ing to the role of energy and raw material prices, as well as taxation, as drivers of eco-
innovation [27].

For SMEs (small and medium-sized enterprises), studies have shown that the adoption
of environmental practices is a concern of customers, the government, local society, and
employees, among others [23,24,28].

Customer needs are another important source of eco-innovations, especially products
with better environmental performance and process innovations that increase efficiency
and reduce energy consumption, waste, and the use of hazardous substances [27].

Eco-innovation is driven by a combination of internal and external drivers; the ability
to adopt eco-innovative responses, combining internal and external capabilities, partially
mediates the relationship between drivers and eco-innovation performance. Furthermore,
companies with greater efficiency tend to carry out more eco-innovative activities [29].

Examples of eco-innovations in hospitality and tourism (e.g., LED lamps, solar panels,
paperless check-in) have been empirically tested to contribute to improved financial and
operational performance [30,31].

Hypothesis 2 (H2). The adoption of environmental practices is positively related to operational
improvements [23,32].

2.3. The Adoption of Environmental Practices Is Directly/Indirectly Positively Related
to Competitiveness

The overall performance of eco-innovation and issues related to competitiveness
are actively correlated with ethical practices, the social responsibility of business leaders,
environmental issues, and corporate values [33].

Interest in eco-innovation within the corporate environment has grown considerably
in recent years, allowing for the examination of general strategies for eco-innovation in
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this scenario, and the fact that a company can obtain a competitive advantage by adopting,
implementing, assessing, and investing in eco-innovation [34].

Sustainable product innovation is positively correlated with competitive advantages
and sustainable dynamic capability, with the latter having a significant impact on the former.
Furthermore, resource integration capability, resource reconfiguration, and environmental
perception of green dynamic capability act as intermediary factors between green product
innovation and competitive advantages [35].

The adoption of environmental practices in the hotel sector contributes to improving
the competitiveness and public image of the business, both internally and externally [31].

Hypothesis 3 (H3). The adoption of environmental practices is directly and positively related to
competitiveness [36].

Hypothesis 4 (H4). The adoption of environmental practices is indirectly positively related to
competitiveness—mediated by an operational improvement [36].

2.4. Adoption of Environmental Practices Is Positively Related to Performance Mediated
by Competitiveness

The last few decades have witnessed an increase in the number of eco-innovative
solutions that improve companies’ environmental performance, while helping them to
remain competitive [37].

The relationship between eco-innovation and performance depends on environmental
orientation and the commitment of resources. The results demonstrate that, although
environmental orientation does not directly impact business performance, it enhances the
beneficial effect of eco-innovation on business performance. Companies that are dedicated
to the environment have more advantages in eco-innovation performance when they
commit more organizational resources [38].

In recent years, eco-design and eco-innovation have become highly relevant, as they
aim to reduce the environmental impact of both products and production processes, using
new technologies and ways of working that contribute to sustainable development and, at
the same time, help to increase the competitiveness of companies [39].

Empirical results show that the strategic orientation of eco-innovation has a positive
influence on the competitive advantage of hospitality companies [40].

Hypothesis 5 (H5). The adoption of environmental practices is positively related to performance
mediated by competitiveness [11].

3. Control Variables

In this study, the effects of the following control variables on the company’s competi-
tiveness were evaluated: enterprise category, establishment size, time in business, capital
stock, and situation experienced during the pandemic.

Hotels and inns were chosen for the reason that a large part of the growth of the hotel
sector is evidenced by concern for the environment, reflected in the increased demand for
this recreation service and contact with nature.

According to the Caldas Aulete Dictionary, an “inn” (pousada in Portuguese) is a
kind of small hotel or guesthouse in sparsely populated, generally touristic locations.
Usually, inns are horizontal constructions, which bestows a more intimate and welcoming
atmosphere to the environment, providing greater privacy to guests.

The size of the establishment is defined by the number of employees. Establishments
with up to 100 employees are considered small, while those with more than 500 employees
are considered large.

Time in business can be an important factor for the enterprise’s operating performance
and competitiveness and, consequently, for its overall performance.

Three segments were defined: less than 5 years, 5 to 10 years, and more than 10 years
in business.
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Likewise, the company’s ownership control can influence competitiveness. Accord-
ingly, the study also proposes verifying the influence between establishments with publicly
traded and privately held capital.

As the questionnaires (Appendix A) were sent in early 2022, the perception of the effect
of the pandemic on the company’s performance was also included in the questionnaire.

Ultimately, establishments that reacted more quickly to the new reality may have
had positive effects, in that tourism (as is widely known) was one of the segments most
negatively affected by the pandemic [41].

Figure 1 presents the structural model of this study.
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4. Methodology
4.1. Tools Used

The research was structured to be descriptive and quantitative, through a survey.
Sampling was non-probabilistic and by convenience. The answers to the questionnaire

were based on interval scales with seven items in the Likert-type pattern (1 = maximum
agreement and 7 = maximum disagreement) for the constructs of environmental pressure,
environmental practice adoption, operational performance, and competitiveness. For the
company’s performance, the interval scales were for 5 items in the Likert-type pattern
(1 = considerable reduction and 5 = considerable increase).

The 5 scales of the study were the same as those used by [11] in a study on travel
agencies in Spain.

The questionnaire was back-translated—a method used to maintain equivalence
between the original and translated versions—using independent translators. One of the
translators translated the original into Portuguese and a second one back-translated it into
English. This was compared with the original to certify the equivalence of concepts [42].
The questionnaire included indicators of the level of services (lodging, food, and recreation)
in the company performance construct and demographic data on the category of the
establishment, number of employees, control of capital, time in business, and perception of
how the pandemic affected the company’s business.

Table 1 shows the indicators of each study construct.

Table 1. Indicators of the constructs.

Construct/Indicator Definition

Environmental Pressure [12,16,23,43]

EP1 Customers, suppliers, government, and other stakeholders encourage the organization to identify itself as a
company that preserves the environment

EP2 Most of your competitors are taking environmental protection measures
EP3 Organizations in the area are taking environmental protection measures
EP4 The government promotes environmental protection activities in its sector
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Table 1. Cont.

Construct/Indicator Definition

Adoption of Environmental Practices [12,44,45]
AEP1 Your organization purchases green products
AEP2 Your organization has reduced the use of environmentally harmful cleaning products
AEP3 Your organization implements energy-saving practices
AEP4 Your organization implements water-saving practices
AEP5 Your organization implements selective garbage collection
Operating Performance [21,46,47]
OPPER1 Environmental protection activities allow your organization to reduce the total cost of operations
OPPER2 Environmental protection activities allow your organization to reduce water and electricity consumption
OPPER3 Environmental protection activities allow your organization to reduce the risk of accidents and lawsuits

OPPER4 Environmental protection activities allow your organization to empower management to gain public support
for cleaner production

Competitiveness [23,32,43,45]
COMP1 The company’s image improved
COMP2 Customer satisfaction level is higher than that of competitors
COMP3 Employee satisfaction level is higher than that of competitors
COMP4 The ability to maintain market presence in times of crisis is greater
COMP5 Sales increased more than those of competitors
Corporate Performance [9,32,48,49]
PERFORM1 Sales in the past two years (2020–2021)
PERFORM2 Profits in the past two years (2020–2021)
PERFORM3 Market share in the past two years (2020–2021)
PERFORM4 Your company’s lodging services (rooms and similar) over the last two years (2020–2021)
PERFORM5 Your company’s food services (breakfast, lunch, dinner, bars, and restaurants) in the last two years (2020–2021)

PERFORM6 Your company’s recreational services (fitness center, swimming pool, and dance floors) in the last two years
(2020–2021)

Source: prepared by the authors.

4.2. Data Collection

As indicated by [50], GPower software version 3.1.9.4 was used to determine the
minimum sample size of 138 participants. Emails were sent to 474 potential respondents
(3.5 times the minimum size) throughout Brazil, with a link to Google Forms. Data collection
was processed from 3 January to 23 June 2022, resulting in 233 completed questionnaires.

Scheme 1 shows the evolution of responses over time.

4.3. Data Analysis

All questionnaires were evaluated, and there were no records with missing data
and/or monotonic responses. Thus, all 233 questionnaires were considered valid.

It is important to highlight that the answers to the questionnaires did not involve
financial data and therefore only corresponded to the perceptions of the respondents.

After evaluation, the data were analyzed in five steps: (i) descriptive statistics;
(ii) analysis of correlations; (iii) analysis of significant differences by group using ANOVA;
(iv) evaluation of the measurement model; and (v) hypothesis testing through partial least
squares structural equation modeling (PLS-SEM). Steps i and ii were performed using
jamovi software version 2.3.18 [51], step iii was performed with Stata software version
14.2 [52], and steps iv and v were performed with SmartPLS software version 4.0.9.1.
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5. Results
5.1. Descriptive Statistics

Table 2 presents the profile of the enterprises. Most are hotels (62%), privately held
(95%), have less than 100 employees (56%), have been in business for more than 10 years
(70%), and stated that the pandemic has been detrimental to their business (81%).

Table 2. Sample characteristics (n = 233).

Frequency %

Category
Hotel 144 61.8%
Inn 83 35.6%
Other 6 2.6%
Control
Publicly traded capital 12 5.2%
Privately held capital 221 94.8%
Size
Small (<100 employees) 130 55.8%
Medium (101–500 employees) 74 31.8%
Large (>501 employees) 29 12.4%
Time in business
Less than 5 years 5 2.1%
5–10 years 65 27.9%
>10 years 163 70.0%
Respondent’s role
Non-manager 45 19.3%
Manager 181 77.7%
Owner 7 3.0%
Influence of the pandemic
Positive 19 8.2%
Indifferent 33 14.2%
Negative 181 77.7%

Source: prepared by the authors.
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5.2. Correlations

The indicators were analyzed as reflective according to the theoretical framework [53].
Each construct was analyzed by calculating the average value and analyzing the correlations
between the indicators.

Table 3 shows the mean, median, and standard deviation of each construct.

Table 3. Mean, median, standard deviation, and minimum and maximum values of the constructs.

Environmental
Pressure

Adoption of
Practices

Operating
Performance Competitiveness Corporate

Performance

Mean 2.88 2.72 2.57 2.66 2.35
Median 2.75 3.00 2.25 3.00 2.00

Standard
deviation 0.947 0.713 0.878 0.851 0.595

Minimum 1 1 1 1 1
Maximum 6.75 7 7 5.4 5

Source: prepared by the authors.

5.2.1. Environmental Pressure

The environmental pressure construct consists of four items and the average value
can be calculated by

EPaverage =
EP1 + EP2 + EP3 + EP4

4
(1)

Figure 2 shows the histogram and density distribution of responses.
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Figure 2. Distribution of the environmental pressure construct. Source: prepared by the authors with
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A mean score of 2.88 and a median of 2.75 was found, indicating that respondents
partially agreed that there is environmental pressure for companies.

Table 4 shows the correlations between the indicators of the construct.

Table 4. Correlation of environmental pressure indicators.

EP1 EP2 EP3

EP1 —
EP2 0.642 *** —
EP3 0.669 *** 0.677 *** —
EP4 0.467 *** 0.554 *** 0.515 ***

Source: Prepared by the authors with the aid of jamovi software [51]. Note. *** p < 0.001.



Sustainability 2023, 15, 8696 9 of 25

The EP4 indicator, referring to the government’s role in promoting environmental
protection activities, has a lower level of agreement among respondents, showing that there
is a need for more actions from public authorities in relation to environmental protection.

5.2.2. Adoption of Environmental Practices

Five indicators comprise the environmental practice adoption construct; the mean
value can be calculated by

AEPaverage =
AEP1 + AEP2 + AEP3 + AEP4 + AEP5

5
(2)

Figure 3 shows the histogram and density distribution of responses.
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With the concentration of responses in “somewhat agree”, companies show that they
are still not adopting the proper environmental practices.

Table 5 shows the correlations between the indicators of the construct.

Table 5. Correlation of environmental practice adoption indicators.

AEP1 AEP2 AEP3 AEP4

AEP1 —
AEP2 0.856 *** —
AEP3 0.815 *** 0.727 *** —
AEP4 0.819 *** 0.833 *** 0.759 *** —
AEP5 0.636 *** 0.608 *** 0.590 *** 0.534 ***

Source: prepared by the authors with the aid of jamovi software [51]. Note. *** p < 0.001.

The lower correlation of the AEP5 indicator with the other indicators shows that
the implementation of selective garbage collection has even less adherence than other
environmental practices such as purchasing ecological products, reducing the use of envi-
ronmentally harmful products, and energy- and water-saving practices.

5.2.3. Operating Performance

The operating performance construct is composed of four indicators; the mean value
can be calculated by

OPPER average =
OPPER1 + OPPER2 + OPPER3 + OPPER4

4
(3)
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Figure 4 shows the histogram and density of the distribution of responses, indicat-
ing that respondents agree that environmental protection activities influence companies’
operating performance.
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Table 6 shows the correlations between the indicators of the construct.

Table 6. Correlation of operating performance indicators.

OPPER1 OPPER2 OPPER3

OPPER1 —
OPPER2 0.807 *** —
OPPER3 0.793 *** 0.753 *** —
OPPER4 0.640 *** 0.597 *** 0.699 ***

Source: prepared by the authors with the aid of jamovi software [51]. Note. *** p < 0.001.

The OPPERF4 indicator related to obtaining public support for cleaner production is
the least correlated with the other indicators, again showing the need for greater support
from the authorities.

5.2.4. Competitiveness

Composed of five indicators, the competitiveness construct’s mean value can be
calculated by

COMPaverage =
COMP1 + COMP2 + COMP3 + COMP4 + COMP5

5
(4)

Figure 5 shows the histogram and density of the distribution of the responses, indi-
cating that the respondents slightly or partially agree that they are more competitive than
their competitors.

Table 7 shows the correlations between the indicators of the construct.
The COMP5 indicator related to the level of sales compared to competitors shows that

this item has less agreement compared to the other indicators.
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Table 7. Correlation of competitiveness indicators.

COMP1 COMP2 COMP3 COMP4

COMP1 —
COMP2 0.861 *** —
COMP3 0.847 *** 0.876 *** —
COMP4 0.825 *** 0.808 *** 0.811 *** —
COMP5 0.551 *** 0.620 *** 0.563 *** 0.643 ***
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5.2.5. Corporate Performance

The company performance construct contains the most indicators (six) and indicates
the performance of the last 2 years (2020 and 2021). Its mean value can be calculated by

PERFORM average =
PERFORM1 + PERFORM2 + PERFORM3 + PERFORM4 + PERFORM5 + PERFORM6

6
(5)

Figure 6 shows the histogram and density of the distribution of the answers, indicating
that the respondents partially agree that the company’s performance was reduced in the
last two years.
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Table 8 shows the correlations between the indicators of the construct.

Table 8. Correlation of performance indicators.

PERFORM1 PERFORM2 PERFORM3 PERFORM4 PERFORM5

PERFORM1 —
PERFORM2 0.946 *** —
PERFORM3 0.940 *** 0.974 *** —
PERFORM4 0.931 *** 0.941 *** 0.957 *** —
PERFORM5 0.872 *** 0.883 *** 0.887 *** 0.908 *** —
PERFORM6 0.525 *** 0.588 *** 0.620 *** 0.609 *** 0.461 ***

Source: prepared by the authors with the aid of jamovi software [51]. Note. *** p < 0.001.

The PERFORM6 indicator related to recreational services shows that these did not
present a reduction in the level of service, while lodging (PERFORM4) and food services
(PERFORM 5) reduced over the last two years. At the same time, there is a high correlation
between sales (PERFORM1), profitability (PERFORM2), market share (PERFORM3), and
lodging service level (PERFORM4).

5.3. Differences by Group of Characteristics

The statistical method of analysis of variance (ANOVA) is a hypothesis test of averages
of two or more groups, demonstrating whether they are equal [54].

The F-Test calculated by ANOVA should be complemented by the Bonferroni test, in
which the averages are compared in pairs in order to verify whether the differences should
be considered statistically significant [55].

To verify whether the average of the competitiveness construct differs for the category,
size, time in business, and control groups, Stata [52] was used through the following
command: one way <variable> <group>, tabulate bonferroni.

Table 9 shows the means, standard deviation, and F-value for competitiveness.

Table 9. Analysis of variance (ANOVA)—competitiveness.

Group Component Mean Standard
Deviation F Prob > F

Category
Hotel 2.586 0.858

1.79 0.169Inn 2.805 0.846
Other 2.567 0.543

Size
Large 2.414 0.941

3.11 0.0467Medium-sized 2.557 0.853
Small 2.780 0.815

Time in business
<5 years 3.480 1.331

2.54 0.08095–10 years 2.695 0.792
>10 years 2.626 0.850

Control
Publicly traded capital 2.000 0.894

7.92 0.005Privately held capital 2.700 0.835

Pandemic
Positive effect 2.095 0.948

7.70 0.001Indifferent 2.400 1.116
Negative effect 2.771 0.750

Source: Prepared by the authors.

There is no significant difference between the competitiveness averages in the category
group, while in the other groups, the hypothesis that the averages for competitiveness
between components are equal can be rejected.

Table 10 shows the differences and the p-value for the comparison of average competi-
tiveness of each component within the group, using the Bonferroni test.
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Table 10. Post hoc (Bonferroni) test.

Group Component (i) Comparator (ii)
Competitiveness

Difference
(i–ii)

Theory
Hotel Inn −0.219
Hotel Other 0.019
Inn Other 0.238

Size
Large Medium-sized −0.143
Large Small −0.366
Medium-sized Small −0.223

Time in business
<5 years 5–10 years 0.785
<5 years >10 years 0.854 *
5–10 years >10 years 0.070

Control Publicly traded capital Privately held capital −0.699 ***

Pandemic
Positive effect Negative effect −0.676 ***
Positive effect Indifferent −0.305
Negative effect Indifferent 0.371 *

Source: Prepared by the authors. Note: *** p < 0.01 and * p < 0.1.

In the “size” item, larger establishments had better operating performance on average,
but without a statistically significant difference.

On average, enterprises with more than 10 years in business showed better competi-
tiveness than those with less than 5 years (p < 0.1) and from 5 to 10 years in business (not
statistically significant). In terms of capital control, publicly traded enterprises showed
better competitiveness, on average, compared to privately held companies (p < 0.01).

The hotel sector is constantly evolving and adapting to market changes and new
technologies. The COVID-19 pandemic required hotels to quickly adapt to ensure the safety
of guests and employees and maintain business viability. The establishments that reported
positive effects of the pandemic on business showed better competitiveness, on average,
than those that reported negative effects on earnings due to COVID-19 (p < 0.01), but
there was no statistically significant difference in competitiveness with those that declared
no change in earnings. When comparing those who reported no change with those who
reported being harmed by the pandemic, the competitiveness of the latter was lower than
that of the former (p < 0.1).

5.4. Evaluating the Measurement Model

SmartPLS 4.0 software [56] was used to estimate the model and evaluate the convergent
validity, discriminant validity, and reliability of the constructs.

Table 11 shows the cross-loading matrix, indicating that all items had higher factor
loadings in their constructs than in any other construct.

With the exception of one item with a loading equal to 0.509 (PERFORM6), the items
had a factor loading above 0.7, and all constructs had an average variance extracted above
0.5, indicating convergent validity [53].

Table 12 was obtained through the bootstrap technique with 10,000 iterations, showing
that all factor loadings obtained are statistically significant (p < 0.01). Bootstrapping is a
non-parametric procedure that allows testing the statistical significance of several PLS-SEM
results, since it does not assume that the data are distributed normally. It is not possible to
apply parametric significance tests to test whether coefficients such as external weights,
external loadings, and path coefficients are significant. Rather, PLS-SEM relies on a non-
parametric bootstrap procedure [57] that consists of creating sub-samples with observations
randomly drawn from the original data set (with replacement). The sub-sample estimates
the PLS path model. This process is repeated with several random subsamples that have
been created—typically around 10,000—and the parameter estimates obtained from the
sub-samples are used to derive 95% confidence intervals for testing for the significance [56].
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Table 11. Cross-loadings.

Items Environmental
Pressure

Adoption of
Environmental Practices

Operating
Performance Competitiveness Corporate

Performance

PA1 0.878 0.280 0.174 0.216 −0.060
PA2 0.842 0.166 0.197 0.111 0.123
PA3 0.876 0.238 0.105 0.085 0.088
PA4 0.712 0.157 0.179 0.139 0.074
APA1 0.275 0.942 0.510 0.505 0.011
APA2 0.253 0.920 0.533 0.486 0.105
APA3 0.191 0.885 0.517 0.444 0.017
APA4 0.241 0.899 0.452 0.467 −0.016
APA5 0.204 0.752 0.415 0.419 −0.063
DESOP1 0.156 0.455 0.915 0.366 0.174
DESOP2 0.156 0.548 0.899 0.376 0.184
DESOP3 0.198 0.525 0.921 0.425 0.064
DESOP4 0.166 0.416 0.809 0.296 −0.003
COMP1 0.162 0.550 0.378 0.934 −0.140
COMP2 0.172 0.525 0.395 0.946 −0.172
COMP3 0.179 0.497 0.436 0.934 −0.098
COMP4 0.139 0.440 0.360 0.916 −0.084
COMP5 0.094 0.269 0.259 0.707 −0.013
DESEMP1 0.059 0.018 0.141 −0.129 0.968
DESEMP2 0.064 0.018 0.137 −0.087 0.969
DESEMP3 0.053 −0.017 0.125 −0.085 0.969
DESEMP4 0.054 0.039 0.124 −0.075 0.967
DESEMP5 0.034 0.019 0.086 −0.146 0.953
DESEMP6 0.053 0.010 0.090 0.038 0.509

Source: prepared by the authors with the aid of the SmartPLS tool (2022) [56].

Table 12. External loading.

Relationship Structural
Coefficient

Standard
Error t-Value p-Value

PA1 <- Environmental pressure 0.877 0.075 11.636 0.000
PA2 <- Environmental pressure 0.845 0.107 7.931 0.000
PA3 <- Environmental pressure 0.876 0.078 11.162 0.000
PA4 <- Environmental pressure 0.709 0.107 6.651 0.000
EPA2 <- Adoption 0.919 0.019 47.643 0.000
EPA3 <- Adoption 0.886 0.038 23.100 0.000
EPA4 <- Adoption 0.905 0.037 24.223 0.000
EPA5 <- Adoption 0.768 0.050 15.475 0.000
OPPERF1 <- Operating performance 0.914 0.018 51.161 0.000
OPPERF 2 <- Operating performance 0.900 0.029 31.442 0.000
OPPERF 3 <- Operating performance 0.921 0.015 59.707 0.000
OPPERF 4 <- Operating performance 0.810 0.046 17.678 0.000
COMP1 <- Competitiveness 0.933 0.014 64.404 0.000
COMP3 <- Competitiveness 0.930 0.022 43.137 0.000
COMP4 <- Competitiveness 0.930 0.020 46.728 0.000
COMP5 <- Competitiveness 0.727 0.068 10.725 0.000
PERFORM1 <- Company performance 0.952 0.294 3.235 0.001
PERFORM5 <- Company performance 0.966 0.316 3.055 0.002
PERFORM6 <- Company performance 0.391 0.339 1.153 0.249

Source: prepared by the authors with the aid of the SmartPLS tool (2022) [56].

Table 13 shows the correlation matrix between the latent variables. As the average
variance extracted (AVE) values are greater than 0.5, there is convergent validity. The
square root of the AVE (diagonal values in Table 12) is greater than the correlations (off-
diagonal values), thus demonstrating discriminant validity [53]. The composite reliability
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and Cronbach’s alpha values are above 0.8, indicating the reliability of latent variables [58].
Therefore, the model showed convergent validity, discriminant validity, and reliability.

Table 13. Correlation matrix between latent variables.

Latent Variable 1 2 3 4 5

1—Environmental pressure 0.830
2—Adoption of environmental practices 0.265 0.882
3—Operating performance 0.191 0.552 0.887
4—Competitiveness 0.172 0.527 0.416 0.892
5—Corporate performance 0.051 0.016 0.123 −0.124 0.905
Cronbach’s alpha 0.851 0.927 0.909 0.935 0.961
Composite reliability 0.898 0.946 0.937 0.951 0.963
Average variance extracted (AVE) 0.688 0.778 0.787 0.796 0.819

Source: prepared by the authors with the aid of the SmartPLS tool (2022) [56]. Note: Diagonal values are the
square root of AVE. As they are greater than the correlations between the LVs (off-diagonal values), there is
discriminant validity.

5.5. Evaluating the Structural Model

The analysis of the structural model was carried out in three stages: (i) influence of
control variables to select the most significant ones; (ii) analysis of the structural model only
with the latent variables in order to correct possible problems, especially multicollinearity;
and (iii) general analysis of the model with the latent and control variables to confirm (or
not) the study’s hypotheses.

Table 14 shows the results of all the models used in the aforementioned steps.

Table 14. Models for hypothesis testing.

Mod Structural
Relationship Hypothesis Structural

Coefficient
Standard

Error t-Value p-Value f2 R2 R2

Adjust

I

Capital -> Compet Control 0.530 0.415 1.276 0.202 0.012

0.101 0.081
Unfavored -> Compet Control 0.299 0.226 1.320 0.187 0.013
Favored -> Compet Control −0.518 0.345 1.504 0.133 0.016
Size -> Compet Control −0.117 0.071 1.638 0.101 0.014
Time -> Compet Control −0.111 0.073 1.533 0.125 0.014

II

Capital -> Compet Control 0.537 0.410 1.310 0.190 0.012

0.096 0.076
Unfavored -> Compet Control 0.281 0.231 1.218 0.223 0.011
Favored -> Compet Control −0.465 0.355 1.309 0.190 0.013
Size -> Compet Control −0.121 0.072 1.682 0.093 0.015
Time -> Compet Control −0.119 0.073 1.618 0.106 0.015

III
Capital -> Compet Control 0.695 0.359 1.933 0.053 0.024

0.061 0.049Size -> Compet Control −0.140 0.076 1.846 0.065 0.020
Time -> Compet Control −0.099 0.072 1.371 0.170 0.010

IV
Capital -> Compet Control 0.709 0.354 2.004 0.045 0.025

0.052 0.043Size -> Compet Control −0.142 0.076 1.855 0.064 0.021

V

Pressure -> Adoption H1 (+) 0.265 0.087 3.056 0.002 0.076 0.070 0.066
Adoption -> OperPerf H2 (+) 0.552 0.075 7.402 0.000 0.439 0.305 0.302
Adoption -> Compet H3 (+) 0.428 0.071 5.993 0.000 0.182

0.300 0.294OperPerf -> Compet H4 (+) 0.180 0.070 2.567 0.010 0.032
Compet -> OperPerf H5 (+) −0.124 0.115 1.071 0.284 0.016 0.015 0.011

VI

Pressure -> Adoption H1 (+) 0.255 0.089 2.878 0.004 0.070 0.065 0.061
Adoption -> OperPerf H2 (+) 0.553 0.071 7.762 0.000 0.440 0.305 0.302
Adoption -> Compet H3 (+) 0.408 0.075 5.469 0.000 0.162

0.287 0.280OperPerf -> Compet H4 (+) 0.188 0.072 2.608 0.009 0.034
Compet -> OperPerf H5 (+) −0.137 0.122 1.124 0.261 0.019 0.019 0.015
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Table 14. Cont.

Mod Structural
Relationship Hypothesis Structural

Coefficient
Standard

Error t-Value p-Value f2 R2 R2

Adjust

VII

Pressure -> Adoption H1 (+) 0.255 0.089 2.878 0.004 0.070 0.065 0.061
Adoption -> OperPerf H2 (+) 0.553 0.071 7.763 0.000 0.440 0.305 0.302
Adoption -> Compet H3 (+) 0.392 0.077 5.079 0.000 0.150

0.307 0.294
OperPerf -> Compet H4 (+) 0.184 0.073 2.515 0.012 0.034
Capital -> Compet Control 0.273 0.208 1.314 0.189 0.005
Size -> Compet Control −0.128 0.066 1.943 0.052 0.023
Compet -> OperPerf H5 (+) −0.135 0.121 1.120 0.263 0.019 0.018 0.014

Source: prepared by the authors with the aid of the SmartPLS software. Notes: (1) models I, II, III, and IV for
evaluation of control variables; models V and VI for latent variables; and model VII with latent variables and
control variables; (2) Models I and V presented multicollinearity problems (VIF > 5). The other models had
multicollinearity resolved and presented a maximum VIF of 4.6; (3) p-values were estimated using the bootstrap
technique with 10,000 iterations; (4) values in boldface type are confirmed hypotheses; (5) reference values for the
effect size (f2): small = 0.02, medium = 0.15, and large > 0.35.

For the first stage, the variables of size (proxy for number of employees), time in
business, capital control (publicly traded or privately held), and perception of the effect
of the pandemic (favorable or unfavorable) on the situation were included in Model I, in
the competitiveness latent variable. It was noted that none of the control variables showed
statistical significance, and multicollinearity was identified in the components COMP2,
COMP3, COMP4, and COMP5 (VIF > 5), which may explain the result. Observing the data
of the components, COMP2 was excluded, and the components had a VIF lower than 3.7,
thereby solving the problem of multicollinearity (Model II). Thus, the result obtained was
that the more employees the establishment has, the greater the competitiveness (p < 0.1).
In Model III, the variables related to the perception of being favored or suffering loss due
to the pandemic were excluded so as to verify whether they interfered with the results of
the other variables. In fact, with the exclusion of these, the capital variable started to show
statistical significance (p < 0.1). Model IV, which operates only with the control variables of
size and capital, indicates that the larger the size, the greater the competitiveness (p < 0.1)
and that publicly traded capital provides greater competitiveness (p < 0.05). It should be
noted that the negative sign of the relationship is explained by the fact that the closer to 1,
the greater the competitiveness construct. The same logic applies to the other constructs,
apart from company performance, where the closer to 5, the greater the perceived increase,
both financially (sales, profitability, and market share) and in the provision of services
(lodging, food, and recreation).

For the analysis of the structural model only with the latent variables to correct
any problems, especially multicollinearity, Model V was built. With the exception of the
company performance construct, all constructs were statistically significant (p < 0.01).
The high correlation between the components of the company performance construct
resulted in multicollinearity, with a VIF greater than 27.9. Examining the data, Model
VI was constructed excluding the components with the highest collinearity (PERFORM2,
PERFORM3, and PERFORM4), resulting in a VIF of less than 4.528 [59].

Lastly, Model VII was constructed, formed by joining Model VI (latent variables) with
Model IV (control variables). Hypothesis H1 (environmental pressure is positively related
to adoption of environmental practices) was confirmed (p < 0.01), albeit with an effect
(f2) between small and average [53]. This result was also obtained in a previous study on
service companies [11], which corroborates the confirmation of H1.

Hypothesis H2 (adoption of environmental practices is positively related to operational
improvements) was confirmed (p < 0.01), with a large effect. This conclusion was seen
in previous studies on hotels [31,45] and service companies [11], which showed similar
results, thereby confirming H2.

Hypothesis H3 (adoption of environmental practices is positively related to competi-
tiveness) was also confirmed (p < 0.01), with a medium effect, and is corroborated by the
results obtained in previous studies on hotels [31] and service companies [11].
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Likewise, hypothesis H4 (adoption of environmental practices is indirectly positively
related to competitiveness—mediated by an operational improvement) was confirmed
(p < 0.01), although with a small effect. It was also observed that the larger the size of the es-
tablishment, the greater the competitiveness (p < 0.01). In a service company study [11], the
adoption of environmental practices also positively influenced competitiveness, although
there was no mention of the influence of company size.

The only unconfirmed hypothesis was H5, in which it was expected that the adoption
of environmental practices, mediated by competitiveness, would reflect positively on
performance. Although this fact occurred, it was not statistically significant; therefore, it
cannot be said that the adoption of environmental practices, mediated by competitiveness,
provides better performance. This result is different from a previous study conducted
in service companies [11], in which the adoption of environmental practices positively
influenced the performance of service companies.

6. Discussion

The aim of this study was to show that the adoption of environmental practices
could be positive related to pressure from society (H1), the operational performance (H2),
and the competitiveness of companies in the hotel industry (H3). Additionally, better
operational performance could be positively related to competitiveness (H4). Lastly, greater
competitiveness could positively influence a company’s performance (H5). Hypotheses
H1, H2, H3, and H4 were confirmed in the study, but hypothesis H5 was not. It is likely
that this hypothesis remained unconfirmed due to several factors: (i) the influence of
competitiveness on company performance may not be as relevant as shown by the f2 effect
(0.019 = weak), and the predictive power of the adjusted R2 = 0.014 was low; (ii) the sample
was collected in several regions of Brazil that have diversified tourist attractiveness, which
influences the companies’ performance; and (iii) the measurements were made in relation to
the variations in performance in the last two years, so companies that were high performers
may have maintained their performance and continued to be very competitive.

Among the study’s limitations, we mention the following: (i) the impossibility of
generalizing the results due to non-probabilistic sampling; (ii) the lack of identification of
the places/regions where the establishments are located; (iii) the time in business and the
number of employees were requested by range and not in absolute values; and (iv) the
answers were only qualitative, thus precluding the identification of different levels of
performance, particularly financial.

Eco-innovation considers four antecedents at the organization level (ability to recog-
nize and seize opportunities, attitudes of top managers, and pressure from stakeholders)
and three outcomes (cost and differentiation in relation to a company’s competitive advan-
tage and the result of its organizational performance). Sustainable innovation is critical
if we wish to minimize the environmental damage caused by tourism companies. Eco-
innovation fully mediates the relationships between the ability to recognize opportunities
in both dimensions of competitive advantage [60].

The hospitality industry has a significant stake in eco-innovation, offering amenities
and venues for major events and meetings to promote sustainability and actions to deal
with climate change, as a priority for conducting business and to ensure that people and
the planet can prosper, both now and in the future.

The industry must promote eco-innovations in order to leverage companies’ capabili-
ties and resources to generate a competitive advantage [60]. The contribution of this study
is that it shows that eco-innovation plays a significant role in the performance of companies
(sales, profitability, and market share), thus corroborating the research and confirming the
new growth trends in the sectors of hotels and inns.

With the results of this research, we are sending out an alert on environmental issues,
showing that the adoption of eco-innovation by service companies brings about a wide
array of benefits, improving hotels’ and inns’ competitiveness and performance in this
segment of the market.
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The results of the data obtained from the answers to the questionnaires present a
new scenario, since we did not find any articles on eco-innovation associated with the
performance of companies in Brazil using the structural equation model, with the treatment
confirmed by the results obtained in the statistical tests.

7. Conclusions

The objective of this study was to explore the impact of adopting eco-innovation
on the performance of companies in the hotel sector in Brazil. The results show that
environmental pressure is positively related to the adoption of environmental practices,
and this adoption is positively related to operational improvements and the competitiveness
of companies in the hotel sector. Furthermore, the adoption of environmental practices is
indirectly positively related to competitiveness, mediated by an operational improvement.
Finally, the adoption of environmental practices, although positively related to performance,
mediated by competitiveness, was not statistically significant, and, therefore, it cannot
be said that this adoption would generate better performance in companies in the hotel
sector in Brazil. Thus, in a broader context, the objective of this study was to provide useful
empirical evidence and bring elements, perceptions, and support to the discussion of the
theme that the adoption of eco-innovation positively impacts companies in the hotel sector.
This study opens new ground for researchers interested in eco-innovation associated with
competitiveness and its impact on a company’s performance.
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Appendix A

Questionnaire

Environmental Pressure:

(1) Customers, suppliers, government and other interested parties (stakeholders) encour-
age the organization to identify itself as a green company (a company that preserves
the environment):

� Strongly agree
� Partially agree.
� Somewhat agree
� Neither agree nor disagree
� Somewhat disagree
� Partially disagree.
� Strongly disagree

(2) Most of your competitors are taking environmental protection measures:

� Strongly agree
� Partially agree.
� Somewhat agree
� Neither agree nor disagree
� Somewhat disagree
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� Partially disagree.
� Strongly disagree

(3) Organizations in the area are taking environmental protection measures:

� Strongly agree
� Partially agree.
� Somewhat agree
� Neither agree nor disagree
� Somewhat disagree
� Partially disagree.
� Strongly disagree

(4) The government promotes environmental protection activities in your sector:

� Strongly agree
� Partially agree.
� Somewhat agree
� Neither agree nor disagree
� Somewhat disagree
� Partially disagree.
� Strongly disagree

Adoption of Environmental Practices:

(5) Your organization purchases green products:

� Strongly agree
� Partially agree.
� Somewhat agree
� Neither agree nor disagree
� Somewhat disagree
� Partially disagree.
� Strongly disagree

(6) Your organization has reduced the use of environmentally harmful cleaning products:

� Strongly agree
� Partially agree.
� Somewhat agree
� Neither agree nor disagree
� Somewhat disagree
� Partially disagree.
� Strongly disagree

(7) Your organization implements energy-saving practices:

� Strongly agree
� Partially agree.
� Somewhat agree
� Neither agree nor disagree
� Somewhat disagree
� Partially disagree.
� Strongly disagree

(8) Your organization implements water-saving practices:

� Strongly agree
� Partially agree.
� Somewhat agree
� Neither agree nor disagree
� Somewhat disagree
� Partially disagree.
� Strongly disagree
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(9) Your organization implements selective garbage collection:

� Strongly agree
� Partially agree.
� Somewhat agree
� Neither agree nor disagree
� Somewhat disagree
� Partially disagree.
� Strongly disagree

Operating Performance:

(10) Environmental protection activities allow your organization to reduce the total cost of
operations:

� Strongly agree
� Partially agree.
� Somewhat agree
� Neither agree nor disagree
� Somewhat disagree
� Partially disagree.
� Strongly disagree

(11) Environmental protection activities allow your organization to reduce water and
electricity consumption:

� Strongly agree
� Partially agree.
� Somewhat agree
� Neither agree nor disagree
� Somewhat disagree
� Partially disagree.
� Strongly disagree

(12) Environmental protection activities allow your organization to reduce the risk of
accidents and lawsuits:

� Strongly agree
� Partially agree.
� Somewhat agree
� Neither agree nor disagree
� Somewhat disagree
� Partially disagree.
� Strongly disagree

(13) Environmental protection activities allow your organization to empower management
to gain public support for cleaner production:

� Strongly agree
� Partially agree.
� Somewhat agree
� Neither agree nor disagree
� Somewhat disagree
� Partially disagree.
� Strongly disagree

Competitiveness:

(14) The company’s image improved:

� Strongly agree
� Partially agree.
� Somewhat agree
� Neither agree nor disagree
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� Somewhat disagree
� Partially disagree.
� Strongly disagree

(15) Customer satisfaction level is higher than that of competitors:

� Strongly agree
� Partially agree.
� Somewhat agree
� Neither agree nor disagree
� Somewhat disagree
� Partially disagree.
� Strongly disagree

(16) Employee satisfaction level is higher than that of competitors:

� Strongly agree
� Partially agree.
� Somewhat agree
� Neither agree nor disagree
� Somewhat disagree
� Partially disagree.
� Strongly disagree

(17) The organization is better able to maintain market presence in times of crisis:

� Strongly agree
� Partially agree.
� Somewhat agree
� Neither agree nor disagree
� Somewhat disagree
� Partially disagree.
� Strongly disagree

(18) Sales increased more than those of competitors:

� Strongly agree
� Partially agree.
� Somewhat agree
� Neither agree nor disagree
� Somewhat disagree
� Partially disagree.
� Strongly disagree

Corporate Performance:

(19) Sales in the last two years (2020–2021):

� Decreased considerably
� Decreased slightly
� Remained the same
� Increased slightly
� increased considerably

(20) Profits for the past two years (2020–2021):

� Decreased considerably
� Decreased slightly
� Remained the same
� Increased slightly
� increased considerably

(21) Market share over the past two years (2020–2021):

� Decreased considerably
� Decreased slightly
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� Remained the same
� Increased slightly
� Increased considerably

(22) Your company’s lodging services (rooms and similar) over the last two years (2020–
2021):

� Decreased considerably
� Decreased slightly
� Remained the same
� Increased slightly
� increased considerably

(23) Your company’s food services (breakfast, lunch, dinner, bars and restaurants) in the
last two years (2020–2021):

� Decreased considerably
� Decreased slightly
� Remained the same
� Increased slightly
� increased considerably

(24) The recreational services (gym, swimming pool, dance floors, etc.) of your company
in the last two years (2020–2021):

� Decreased considerably
� Decreased slightly
� Remained the same
� Increased slightly
� increased considerably

Company Data:

(25) Was your company favorably affected by the pandemic (for example, did the search
for safer places increase demand for your hotel/inn)?

� Yes
� No

(26) Was your business adversely affected by the pandemic (example, did lockdown
measures cause tourists to stop visiting your hotel/inn)?

� Yes
� No

(27) In what modality of hospitality services does the company operate?

� Hotels
� Inn
� Other

(28) What is the type of corporate control at your company?

� State-owned enterprise
� Private company
� Joint venture

(29) How long has the company been in business?

� <5 years
� 5–10 years
� <10 years

(30) What is the Size of your organization?

� <50 employees
� 50–100 employees
� 101–200 employees
� 201–500 employees
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� 501–1000 employees
� >1000 employees

(31) What is the type of corporation (limited liability partnership, corporation, sole propri-
etorship, non-profit, etc.)?

� Publicly-traded capital
� Privately-held capital

(32) What is your role within the Organization?

� Owner Partner
� Company Officer
� Manager
� Other:
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