<@ sustainability

Article

CSR and Corporate Sustainability: Theoretical and
Empirical Approaches Based on Data Science in Spanish
Tourism Companies

Maria Fernanda Bernal Salazar *

check for

updates
Academic Editors: Jun (Justin) Li,
Andrea Giampiccoli and Anna

Dluzewska

Received: 27 November 2024
Revised: 13 March 2025
Accepted: 17 March 2025
Published: 20 March 2025

Citation: Bernal Salazar, M.F,;
Baraibar-Diez, E.; Collado-Agudo, J.
CSR and Corporate Sustainability:
Theoretical and Empirical Approaches
Based on Data Science in Spanish
Tourism Companies. Sustainability
2025, 17,2768. https:/ /doi.org/
10.3390/5u17062768

Copyright: © 2025 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/).

, Elisa Baraibar-Diez * and Jests Collado-Agudo

Department of Business Administration, Faculty of Economics and Business Administration,
University of Cantabria, 39005 Santander, Spain; elisa.baraibar@unican.es (E.B.-D.);
jesus.collado@unican.es (J.C.-A.)

* Correspondence: maria-fernanda.bernal@alumnos.unican.es

Abstract: This study combines a theoretical and empirical approach to analyze the tran-
sition from corporate social responsibility to corporate sustainability in Spanish tourism
companies, with an emphasis on the integration of ESG (environmental, social, and gover-
nance) criteria. In the theoretical domain, a computational literature review is conducted
by applying topic modeling to 1505 scientific documents published between 2004 and
2023, identifying key trends and evaluating the evolution from CSR to CS. In the empirical
domain, 364 corporate reports published between 2010 and 2021 are analyzed, using text
mining techniques to examine changes in the relative frequency of terms associated with
CSR and CS, and the BERTopic model to detect key management areas. Additionally, the
FinBERT model classifies the content of the reports into nine ESG categories, quantifying
their relevance across different tourism subsectors. The results confirm a progressive transi-
tion towards CS, evidenced by shifts in thematic priorities reflected in the literature and a
significant increase in the use of terms associated with CS in corporate reports. The research
provides valuable insights for managers, regulators, and local communities, enabling the
design of strategies better aligned with ESG standards, optimizing business management,
and strengthening sustainability in the Spanish tourism sector.

Keywords: corporate sustainability; corporate social responsibility; text mining; BERTopic;
FinBERT; ESG; corporate reporting; tourism

1. Introduction

In the tourism sector, corporate social responsibility (CSR) and corporate sustainability
(CS) are fundamental for companies to achieve their economic objectives while effectively
responding to social and environmental demands, contributing to sustainable develop-
ment [1-3]. Although both concepts aim to balance economic, social, and environmental
dimensions, CS has emerged as a more holistic and integrated approach oriented towards
long-term sustainability [4,5]. The transition from CSR to CS has been driven by interna-
tional frameworks such as ESG (environmental, social, and governance) criteria, which
promote the integration of sustainability and ethical practices across all aspects of business
management, enabling their quantitative and strategic evaluation [6]. According to Back [7],
the ESG approach focuses on managing and developing sustainability, a process acceler-
ated by global initiatives such as the 2030 Agenda and the United Nations Sustainable
Development Goals (SDGs) in 2015, as well as the transformative impact of the COVID-19
pandemic, which highlighted the need for resilient and sustainable business strategies.
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The tourism sector’s reliance on natural and human resources makes ESG practices
essential for optimizing waste management, fostering community engagement, and pro-
moting equitable working conditions [7]. Consequently, ESG has become one of the
most common ways to implement and materialize CS. However, this evolution faces
significant challenges, both conceptual and practical, that still limit its full adoption [8].
Moreover, stakeholders demand that companies not only operate responsibly but also
clearly communicate their economic, social, and environmental outcomes [9,10]. Although
ESG reports have evolved into integrated formats combining financial and non-financial
information [11], gaps persist in areas such as biodiversity conservation and renewable
energy integration [12].

In Spain, sustainability is a strategic pillar of the tourism sector. The country is
recognized as one of the most attractive tourist destinations for travelers committed to
sustainability. A total of 38% of sustainable tourists view Spain favorably, and 97% of
visitors report high levels of satisfaction with their experience [13]. However, the projected
growth of tourism underscores the need to balance economic benefits with potential neg-
ative social and environmental impacts [14]. This context highlights the importance of
analyzing how tourism companies are adopting and communicating CSR and CS practices
in their corporate reports.

This research addresses these issues by combining theoretical and empirical ap-
proaches to analyze the perception and evolution of CSR and CS in tourism. In the
theoretical domain, a computational literature review is conducted between 2004 and 2023,
employing topic modeling techniques to identify major research trends and statistically
validate the conceptual evolution of CSR and CS. In the empirical domain, 364 corporate
reports published by Spanish tourism companies between 2010 and 2021 are analyzed.
This analysis includes applying the BERTopic model to identify key management areas in
CSR and CS, as well as text mining techniques to evaluate the frequency and relevance
of terms related to these themes over time. Additionally, using the natural language
processing (NLP) model FinBERT, the textual content of corporate reports is examined,
quantifying the importance that different subsectors (transport, hotels and accommoda-
tions, and restaurants) attribute to specific ESG aspects, such as climate change, natural
capital, pollution and waste, human capital, product responsibility, community relations,
corporate governance, ethics, and corporate values.

Specifically, this research makes the following contributions:

e It provides an updated and detailed view of the theoretical fields of CSR and CS
in tourism, evaluating the shift in research focus from CSR to CS. In the context of
sustainable tourism, this is essential because a solid theoretical understanding can
promote coherent changes that reduce ambiguity in academia and the implementation
of business practices [15].

e Itintroduces an innovative methodology that combines data science techniques for
analyzing sustainability in tourism which can be replicated in future studies. This
enhances the focus of tourism research, as studies applying data science and big data
analysis are limited [16-18].

e It increases scientific knowledge about how Spanish tourism companies approach
the theory of CSR and CS. Recent studies, such as those by Koh [19] and Back [7],
highlight the need for more longitudinal and sectoral studies. These are useful for
evaluating evolution over time and identifying the importance different subsectors
attribute to sustainability.
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2. Literature Review
2.1. Evolution of CSR and CS in Tourism

CSR has historically represented a business strategy for managing social, economic,
and environmental aspects [4,20]. In the tourism sector, academic interest has grown
significantly, especially since 2018, experiencing an annual growth rate of 13.9%, high-
lighting its importance in the industry [3,21,22]. Studies have explored a wide range of
topics, including environmental management, financial performance, marketing perspec-
tives, tourist behavior, customer loyalty, and corporate reputation [2,23-27]. According to
Yoopetch et al. [28], research on CSR in tourism can be grouped into four main areas: CSR
performance or outcomes, CSR policy, business ethics, and sustainable tourism and the en-
vironment. Meanwhile, Sinchez-Camacho et al. [24] identify eight key areas, i.e., business
activity and financial performance; attitude and behavior; marketing perspective; sustain-
able tourism; sustainability; government action; environmental awareness and motivation;
and the impact of major events.

CSR has provided companies with competitive advantages, positively contribut-
ing to the environment, employee well-being, customer satisfaction, and community
development [29]. However, in recent years, a paradigm shift toward CS has emerged.
This approach seeks to create long-term value for stakeholders by comprehensively manag-
ing opportunities and risks across economic, social, and environmental dimensions [30]. In
this context, ESG criteria have emerged as a fundamental reference framework for evaluat-
ing and measuring SC, providing quantifiable indicators aligned with the expectations of
investors, regulators, and consumers [31,32].

The transition toward ESG emphasizes a comprehensive sustainability approach that
integrates environmental, social, and governance practices [33]. According to Hanson
et al. [34], environmental factors assess how a company manages its impact and contributes
to environmental protection. The social pillar addresses the management of relationships
with stakeholders, such as employees, suppliers, customers, and local communities. Gover-
nance factors focus on corporate management, considering shareholder interests and the
effectiveness of internal controls. Furthermore, the ESG approach evolves from CSR by
adopting a more dynamic perspective that considers both internal and external factors of
the company [35].

In sectors such as tourism, it is essential to analyze how this transition is reflected
in practical strategies that align sustainable objectives with stakeholder expectations and
business competitiveness. The adoption of ESG criteria provides tangible value to com-
panies, as it not only strengthens financial stability but also enhances profitability, risk
management, and market value and promotes sustainable practices [36-38]. Tourism com-
panies face specific challenges in this transition [7] due to their high environmental impact
and dependence on natural resources, which necessitates more robust and measurable
sustainability strategies [39—41].

One of the key approaches for strengthening ESG integration in tourism is the adop-
tion of circular economy (CE) principles. This perspective, aligned with the environmental
pillar of ESG, has gained relevance by promoting sustainable processes that minimize the
use of non-renewable resources and transform waste into recyclable materials that can be
reintegrated into the system [42]. According to Strippoli et al. [43], the implementation
of CE strategies in tourism includes plans to “reduce” (eliminating unnecessary plastics),
“recycle” (reusing PET), and “reuse” (using refillable products) when conducting plastic
waste management. For food waste, key strategies include redistributing unserved food,
converting organic waste into compost, and generating biogas. In water management, prac-
tices such as greywater recycling, rainwater harvesting, and reducing leaks in distribution
systems are essential. These strategies not only foster sustainability but also contribute
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directly to the SDGs, particularly responsible consumption (SDG 12), clean water (SDG 6),
and life below water (SDG 14).

On the other hand, Giil et al. [44] highlight that the adoption of circular economy
principles in tourism, such as replacing primary materials with recycled ones, can signif-
icantly reduce fossil fuel and resource consumption, particularly in regards to furniture,
hygiene products, and packaging. Moreover, tourism is particularly vulnerable to socioeco-
nomic changes, such as economic crises or health emergencies, including the COVID-19
pandemic, due to its reliance on travelers’ discretionary spending [45]. Consequently,
the integration of responsible and sustainable practices, such as those promoted by the
circular economy, is essential to ensuring the sector’s resilience and its alignment with
global sustainability goals.

Despite advances in the literature regarding CSR, CS, and ESG in tourism, research
gaps persist, hindering a comprehensive understanding of the field. Most studies have
a limited scope, focusing on specific subsectors, destinations, or isolated sustainability
issues [46]. In this context, a computational literature review, such as the one presented in
this study, is essential for synthesizing and integrating existing knowledge, providing a
clearer perspective on the development and current state of the field [47-49].

This approach allows for validating whether or not there is a shift in the research focus
from CSR to CS, materialized through ESG criteria, given that research on ESG remains
insufficient, and academic and business efforts have yet to complete the transition from
CSR to a comprehensive ESG framework [8]. According to Miller and Twining-Ward [15],
a solid theoretical understanding can foster consistent changes in academia and business
practice, reducing ambiguity in the implementation of sustainable strategies. Therefore, by
providing an updated and detailed perspective on theoretical dynamics in CSR and CS,
this study not only contributes to academic knowledge but also guides the adoption of
more effective and sustainable business practices in the tourism sector.

2.2. Application of Data Science in CSR and CS Reports

Corporate reports represent the most effective channel for communicating companies’
economic, social, and environmental performance. Over recent decades, various types of
corporate reports have emerged, including annual or management reports; integrated re-
ports; and sustainability, CSR, or corporate governance reports [50]. These documents allow
companies to declare their commitment to sustainable development while communicating
actions and strategies related to CSR and CS [51,52]. The disclosure of such topics is a key
tool for mitigating risks in the tourism sector, as it not only reduces economic, political, and
climate uncertainties but also serves as an indicator of sustainability and business resilience
in a dynamic environment [53]. According to Font et al. [2], the quantity and quality of
CSR reports are essential indicators of the degree of responsibility of an industry.

However, the analysis of CSR and CS reports in tourism has traditionally relied on
manual and qualitative approaches, limiting the ability to identify complex patterns and
conduct large-scale analyses. For instance, Johann [54] conducted a documentary analysis
to examine sustainability reports from the TUI group, evaluating corporate strategies
implemented during the pandemic. Zientara et al. [55] analyzed 81 CSR reports regarding
tourism and hospitality through manual coding, focusing on key aspects such as freedom
of association and collective bargaining.

In specific subsectors, similar results are observed. In the hospitality industry, Gajjar
and Okumus [56] applied a content analysis approach to evaluate diversity policies in
leading companies, identifying practices such as intergenerational benefits and training pro-
grams. Quintés et al. [57] analyzed sustainability reports from 54 Spanish hotel chains using
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content analysis and the environmental business models (EBM) framework, examining key
dimensions such as the creation and capture of environmental value.

In the cruise subsector, Geerts and Dooms [58] conducted a qualitative analysis of
sustainability reports, classifying initiatives based on their alignment with core or pe-
ripheral activities and primary or secondary stakeholders. Di Vaio et al. [59] reviewed
sustainability reports and corporate websites of cruise companies through manual content
analysis, identifying 105 practices related to the SDGs, particularly SDG 17. Another study
by Di Vaio et al. [60] utilized software like Leximancer (ver. 5.0) to analyze sustainability
reports, focusing on specific practices such as plastic reduction and the use of wastewater
purification technologies.

While these studies provide valuable insights, their reliance on manual methodologies
limits their replicability and complicates large-scale comparisons. However, some recent
work has begun to adopt advanced techniques for analyzing tourism reports, representing
a step toward more systematic and scalable approaches. For instance, Uyar et al. [12]
employed text mining and network analysis to identify thematic changes in sustainability
reports between 1999 and 2018, highlighting a transition from a social focus to a balance
between social and environmental topics. Similarly, Yoon et al. [61] used techniques such
as TF-IDF, topic modeling (LDA), and semantic networks to analyze sustainability reports
from Korean companies (2019-2022), identifying thematic trends aligned with the SDGs.
These methodologies enable the analysis of large volumes of data, yielding more detailed
and precise results. Nonetheless, research in this area remains limited, underscoring the
need for further exploration in this field.

3. Research Questions and Hypotheses

This study aims to analyze the perception and evolution of CSR and CS in tourism. To
achieve this, the study is structured into two parts: a theoretical analysis and an empirical
analysis, each guided by specific questions and hypotheses that address both conceptual
dynamics and business practices.

In the first part, a theoretical analysis is conducted through a computational literature
review that employs topic modeling to identify key patterns and evaluate their evolution
over time. This approach explores whether a transition from CSR to CS has occurred in the
academic domain. The associated research questions are as follows:

RQ1. What topics have been studied in the existing literature on corporate social responsibility and
corporate sustainability in tourism over the past twenty years?

RQ2. Is there a theoretical paradigm shift from corporate social responsibility to corporate sustain-
ability in tourism?

These exploratory questions aim to map the most relevant research areas and identify
potential changes in research trends. Their answers provide scholars and policymakers with
a framework to understand how the theoretical focus on tourism sustainability has evolved.

In the second part, an empirical analysis of 364 corporate reports from Spanish tourism
companies is conducted to explore the perception and evolution of CSR and CS practices in
this sector. This analysis combines topic modeling using BERTopic, text mining to evaluate
the relative frequency of key terms, and the FinBERT model to classify the content into nine
ESG categories. The questions guiding this analysis are as follows:

RQ3. What are the key areas related to the management of corporate social responsibility and
corporate sustainability in the corporate reports of tourism companies?

RQ4. What importance do tourism companies and subsectors attribute to ESG criteria in the
corporate reports of the Spanish tourism sector?
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These questions aim to identify business strategies and priorities in sustainability, high-
lighting differences between subsectors and contributing to a more detailed understanding
of practical trends in the sector.

Additionally, two research hypotheses are formulated to complement the questions
posed, enabling a quantitative analysis to evaluate and validate the existence of significant
changes in CSR and CS categories over time. In this context, a “significant change” is
defined as a statistically relevant variation in the relative frequency of terms associated
with each category, evaluated using non-parametric techniques such as bootstrapping and
effect size calculation. The associated research hypotheses are as follows:

H1. There is a significant change over time in the corporate social responsibility category observed
through the terms used in the corporate reports of tourism companies.

H2. There is a significant change over time in the corporate sustainability category observed
through the terms used in the corporate reports of tourism companies.

These hypotheses aim not only to validate whether or not the observed changes are
statistically significant but also to contribute to a quantitative evaluation of the shift in
focus between CSR and CS in Spanish tourism companies.

The questions and hypotheses serve complementary purposes. The exploratory ques-
tions guide the descriptive analysis and identify general patterns in the literature and
reports. On the other hand, the hypotheses take a confirmatory approach, allowing for
a quantitative assessment of whether the observed changes in CSR and CS categories
are statistically significant. This integrated approach provides a robust framework for
evaluating the evolution of CS in tourism.

4. Research Methodology

The methodology of this study combines advanced computational techniques and
statistical approaches to analyze the evolution of CSR and CS in the tourism sector. It
is structured into two parts: a computational literature review (CLR), which analyzes
theoretical patterns and trends, and an empirical study, which examines corporate reports
from Spanish tourism companies.

4.1. Methodology Applicable to the Theoretical Approach of the Computational Literature Review

The CLR employs text mining techniques and algorithms to analyze and synthesize
large volumes of scientific literature in a specific field [62]. The phases of this methodology
are as follows:

4.1.1. Establishing the Conceptual Objective

The purpose of the CLR is to address research questions RQ1 and RQ?2, focusing on the
predominant topics in the tourism literature regarding CSR and CS, as well as the potential
transition from a theoretical paradigm of CSR to CS. This longitudinal analysis allows for
identifying how academic attention has evolved in these areas.

4.1.2. Review Planning

The bibliographic search was conducted using the Scopus database, recognized for
its high-quality standards [63]. A temporal analysis framework from 2004 to 2023 was
established, as publications prior to this period are limited and could introduce biases
in the analysis. The search was conducted in English, using key concepts and quotation
marks to limit results to those that include the exact expressions selected. The logical
operator OR was used to include variations of the concepts, while AND was used to
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combine different areas of interest. The search was configured as follows: ((“corporate
social responsibility” OR “CSR”) OR (“corporate sustainability” OR “holistic sustainability”
OR “ESG” OR “environmental, social and governance” OR “sustainable strategy” OR
“Sustainable Business”)) AND (“tourism” OR “travel” OR “hospitality”). This search
yielded 1505 documents, including articles, conference proceedings, books, and book
chapters, ensuring adequate representation of the field of study.

4.1.3. Selection of Computational Techniques

Topic modeling was selected as the primary technique, as it is a valuable tool for
literature reviews in fields with a high volume of publications, enabling the automated
and precise identification of key topics based on abstracts [63]. Specifically, the BERTopic
model was chosen due to its ability to capture the semantic context of texts [64] and its
superior topic coherence and adaptability compared to those of classical approaches. For
instance, latent semantic analysis (LSA) [65] relies on linear techniques that struggle to
capture complex semantic nuances and require intensive preprocessing. Latent Dirichlet
allocation (LDA) [66], while widely used, assumes a “bag-of-words” representation that
disregards semantic relationships between terms, limiting topic differentiation. The bigram
topic model [67] improves upon this by incorporating dependencies between consecutive
words, but its high computational cost makes it less viable for large datasets.

BERTopic overcomes these limitations by separating the embedding generation from
the topic modeling process, integrating more advanced language models and adapting to
future developments in natural language processing [68]. However, its keyword-based
approach may be less interpretable in certain contexts, emphasizing the need for manual
validation to ensure the relevance and accuracy of the results.

This model enabled the analysis of thematic evolution over time, aligning directly
with the study’s objectives.

4.1.4. Data Processing

The preprocessing of textual data was performed using the Python programming
language (ver. 3.10.9), applying advanced natural language processing (NLP) techniques.
This step is essential for structuring and normalizing the data to ensure that the analysis
algorithms operate accurately and consistently. Following the methods of Uysal and
Gunal [69], the following stages were implemented:

e  Tokenization: The text was divided into meaningful units, called tokens, which can be
words or phrases. During this process, non-informative elements, such as punctuation
marks, special characters, and whitespace, were removed to focus the analysis on
relevant terms.

e  Stop word removal: Common grammatical terms, such as articles, prepositions, and
conjunctions, were excluded, as they do not contribute analytical value in the context
of topic modeling and text classification.

e  Lowercasing: All terms were converted to lowercase to ensure uniform representation
and avoid inconsistencies caused by capitalization differences.

e Lemmatization: Words were reduced to their base or root form, unifying morphologi-
cal variants of the same concept and minimizing the dispersion of textual data.

4.1.5. Content Analysis

Content analysis was conducted using the BERTopic machine learning technique,
which organizes texts into key topics based on their semantic similarity. To identify the
most representative words for each topic, this model employs the c-TF-IDF metric (class-
based term frequency—inverse document frequency), a tool that evaluates the relevance
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of terms within each thematic group relative to the entire corpus. This metric highlights
the distinctive terms of each topic, ensuring they reflect consistent patterns in academic
discussions. Applying this model allowed for the identification of key dynamics and
recurring areas in academic literature over the past two decades, providing a comprehensive
view of the field of study. Notably, the empirical methodology section delves into additional
aspects of the BERTopic model, including comparisons with other models, which supports
and justifies its selection as the analysis tool for this research.

4.1.6. Validation and Synthesis of Results

The identified topics were validated through a manual categorization process to
group them into broader research areas. Following recent approaches in topic modeling
studies using BERTopic [70-72], a qualitative evaluation was conducted to verify the
semantic coherence of the topics. Specifically, the keywords generated by BERTopic were
reviewed to determine whether they represented a homogeneous conceptual framework,
and representative publications for each topic were manually inspected to confirm their
alignment with the assigned category.

Additionally, a descriptive analysis based on relative proportions was performed,
understood as the percentage of publications associated with CSR and SC topics relative to
the total number of publications analyzed each year. This approach, complemented by the
non-parametric Mann-Kendall test [73,74], allowed for the detection of monotonic trends,
meaning sustained patterns of increase or decrease in the data, without assuming a linear
relationship. This method is particularly appropriate because it does not require the data to
follow a normal distribution, which is essential when working with short time series or
relative proportions. Furthermore, the test is robust against outliers, ensuring that results
are not disproportionately affected by extreme data points. In this way, clear insights were
obtained regarding the evolution of CSR and SC themes in academic literature, aligning
with the study’s objectives.

4.2. Methodology Applicable to the Empirical Approach of the Review of Corporate Reports from
Spanish Tourism Companies

The empirical research is based on the analysis of annual reports, CSR and sustain-
ability reports, and integrated reports from Spanish tourism companies. These strategic
documents contain key information about corporate practices related to CSR, CS, and
ESG [75]. To interpret and analyze these reports, content analysis is employed—a textual
methodology that identifies patterns and meanings from structured texts [76]. This ap-
proach has been widely used in studies on sustainability and CSR [77-82] and is highlighted
in this research for its automated implementation using data science techniques.

This analysis aligns with research questions RQ3 and RQ4, which aim to identify key
management areas in CSR and CS, as well as the relevance of ESG criteria in corporate
reports across subsectors (transport, hotels and accommodations, and restaurants). It
also addresses hypotheses H1 and H2, statistically evaluating whether there has been a
significant change in the relative frequencies of terms associated with CSR and CS over time.
As in the theoretical study, the preprocessing, analysis, and evaluation of the information
are conducted using Python, enabling the efficient structuring and analysis of large volumes
of textual data. Figure 1 presents the methodological framework of the empirical study.
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Figure 1. Methodological framework of empirical research.

4.2.1. Data Collection

The selection of companies was conducted in April 2022 using the Iberian Balance
Sheet Analysis System [83] database. The CNAE codes associated with tourism activities
(hotels and accommodations, transportation, and restaurants) were filtered, as were active
companies with a functioning website. Subsequently, the companies were classified into
three groups based on their operating revenue for the most recent year available: large
(more than EUR 50 million), medium (between EUR 10 million and EUR 50 million), and
small or micro (less than EUR 10 million).

For this study, only large and medium-sized companies (435) were selected, as
these have a higher likelihood of publishing corporate reports due to their visibility and
the pressure from stakeholders to disclose their economic, social, and environmental
performance [84]. Previous studies have demonstrated a positive relationship between
organizational size and the quality of CSR and sustainability disclosures, confirming that
larger companies tend to provide more detailed reports [84-86].

Additionally, these companies are subject to stricter regulatory obligations. For in-
stance, the Corporate Sustainability Reporting Directive (CSRD), adopted in 2022, requires
large and some medium-sized companies to disclose ESG-related information using the
European Sustainability Reporting Standards (ESRS). This directive, which replaces the
previous Non-Financial Reporting Directive (NFRD), elevates sustainability to the level of
financial information, promoting greater transparency and comparability. Similarly, Spain’s
Climate Change and Energy Transition Law 7/2021 mandates companies to identify climate
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risks associated with their activities, set specific decarbonization goals, and calculate—and
optionally offset—their emissions. These regulations complement the objectives of the Eu-
ropean Green Deal and the “Fit for 55” legislative package, which aims to reduce emissions
by 55% by 2030.

The search for reports was supplemented with information from Spain’s Social Re-
sponsibility Portal [87]. A total of 404 reports published between 2000 and 2021 were
downloaded. However, data from 2000 to 2009 were insufficient for applying relevant
statistical analyses and comparisons. For this reason, the analysis period was set from
2010 to 2021, comprising 364 corporate reports divided into two periods: P1 (2010-2015)
and P2 (2016-2021). This division allows for comparisons across equivalent durations
and is justified by the adoption of the Sustainable Development Goals (SDGs) in 2015,
marking a significant shift in corporate policies and strategies toward sustainability [88].
The tourism sector, in particular, has been identified as one of the most engaged in regards
to this initiative [89].

4.2.2. Methods and Techniques of Investigation

This study employed three complementary text analysis techniques: word frequency,
topic modeling, and classification using FinBERT. Each technique was strategically selected
for its ability to address different aspects of the research objectives.

Word frequency was chosen as the primary text mining method due to its ability to
identify linguistic usage patterns and quantify the prominence of specific concepts in large
text corpora [90]. This approach enabled the establishment of direct comparative metrics
between CSR and CS themes, considering that the relative frequency of associated terms
reflects their thematic relevance in the texts. While alternative methods, such as collocation
analysis or the use of n-grams, could capture more complex relationships, word frequency
was selected for its simplicity, interpretability, and ability to provide a clear initial overview
of the thematic distribution.

As a complementary analysis, topic modeling was used to uncover latent thematic
structures in the texts. This technique identifies co-occurrences and more complex semantic
associations not captured by word frequency. BERTopic was chosen for its ability to model
semantic context and generate coherent thematic groupings using the c-TF-IDF metric,
designed to highlight representative terms in each thematic cluster [64]. Compared to alter-
native techniques such as latent semantic analysis (LSA) or word embeddings, BERTopic
stands out for its interpretability and adaptability to longitudinal analysis, making it
particularly suitable for tracking thematic evolution in reports.

Finally, FInBERT, a language model specifically trained on financial texts [91], was
used to classify the texts into nine ESG categories. Its selection over generalist models
like BERT base or RoBERTa was justified by its high accuracy and pretraining in financial
contexts, ensuring superior performance in classifying corporate reports. This capability
is essential for capturing the specific nuances of financial language used in the tourism
reports analyzed.

4.2.3. Coding and Categorization
In the third phase, representative keywords for CSR and CS were defined through
a structured coding and categorization process. This process was based on a deductive—
inductive approach [92] and considered three main elements:
e  Theoretical grounding in previous studies: The process began with relevant research
such as that of Karen [93], Palazzo and Scherer [94], and Van Marrewijk [20], which
identify recurring terms in the literature regarding CSR and CS. These references
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provided a robust initial framework for identifying keywords, particularly in an
interdisciplinary context like tourism.

Supplementation with the UNESCO Thesaurus: Concepts related to “social respon-
sibility” and “sustainable development” from the UNESCO Thesaurus [95] were
incorporated. This thesaurus offers a controlled and structured list of terms used in
international research, ensuring broad and up-to-date coverage of concepts, while
minimizing biases associated with the use of individual sources.

Contextual validation for Spanish companies: To adapt the keywords to the Spanish
business context, a qualitative analysis of the collected reports was conducted, identify-
ing specific terms used by companies in their corporate reports. This analysis enriched
the initial categorization with terminology specific to the local context, resulting in a
categorized framework that integrates both international academic perspectives and
Spanish business practices.

Figure 2 presents the resulting categorization, including the identified terms for

both categories.
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Figure 2. Categorization of CSR and CS.

4.2.4. Preprocessing

The preprocessing of corporate reports was a crucial step to ensure the quality and

reliability of subsequent analyses. This process is essential for text extraction algorithms to
function correctly, minimizing errors and maximizing the validity of the results. According
to Garcia et al. [96], data preparation includes techniques such as transformation, normal-
ization, integration, and cleaning, which were adapted in this case to address the variations
in format, structure, and length characteristics of the corporate documents analyzed.
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Following a procedure similar to that used in the theoretical approach of the computa-
tional literature review, several specific steps were carried out:

e Conversion and redundancy removal: PDF files were converted to the TXT format,
and non-analytical elements such as headers, footers, and watermarks were removed.

e  Textcleaning and normalization: Non-informative patterns, such as symbols, numbers,
and isolated characters, were removed, and all text was converted to lowercase to
unify the representation of terms and avoid inconsistencies.

e  Stop word removal and lemmatization: Stop words, such as articles, prepositions, and
conjunctions, which do not contribute analytical value, were eliminated. Additionally,
lemmatization was performed to reduce words to their base or root form, unifying
morphological variants and improving the semantic coherence of the data.

e Adjustment using relative frequency: To ensure comparability between documents
of different lengths, the relative frequency method [97] was applied. Absolute word
frequencies were adjusted to the total size of the text by dividing the absolute frequency
of each pattern or word by the total number of words in the document, as proposed by
Salinas and Martinez [98]. This approach has proven effective in previous research [76],
particularly when document sizes vary considerably.

These NLP tasks ensured that the textual data were standardized and prepared for
subsequent semantic analyses, reducing biases stemming from the heterogeneity in the
formats and styles of corporate reports.

4.2.5. Topic Modeling Based on the BERTopic Approach

At this stage, BERTopic [64] was used to identify key areas in the management of
CSR and SC. This procedure follows the approach previously described in Section 4.1.3,
where the selection of BERTopic as the topic modeling method and its comparison with
other approaches, such as LDA, are detailed. As mentioned, BERTopic has demonstrated
superior performance in topic identification by leveraging language embeddings and
dynamic clustering, making it particularly suitable for this analysis.

To ensure that the results were consistent with the objectives of the empirical study, a
guided approach was adopted by configuring seed topics related to CSR and SC. While
this method enhances the relevance and interpretability of the results, it could potentially
introduce bias by prioritizing certain topics. To mitigate this risk, a comprehensive manual
review of the identified topics was conducted, verifying that they accurately reflected the
content of the reports and did not exclude relevant areas of interest.

4.2.6. Statistical Analysis of the Data

In this phase, the relative frequencies of words associated with CSR and CS themes
were calculated by dividing the absolute frequency of each term by the total number of
words in each document. This approach adjusted the metrics to the text size, reducing
potential biases arising from variability in the length of the reports. Subsequently, these rel-
ative frequencies were consolidated by year and category, creating a longitudinal database
for statistical analysis.

To identify significant differences between categories and periods, data normality was
assessed using the D’Agostino test [99], which tested the null hypothesis that the data
followed a normal distribution. The results indicated that the data did not meet this assump-
tion (p-value < 0.05), justifying the use of non-parametric methods. Bootstrapping [100]
was employed as the primary technique due to its ability to handle non-normal data. This
non-parametric approach uses random resampling with replacement to generate sample
distributions, enabling the calculation of robust confidence intervals and p-values. In this
study, 9999 resampling iterations were performed to ensure the precision and stability of
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the estimates. Additionally, effect sizes, such as Cohen’s d, were calculated to complement
the statistical evaluation with a measure of the magnitude of the observed changes.

This comprehensive statistical approach provided a solid foundation for evaluating
the proposed hypotheses, offering a detailed understanding of the differences and trends
in CSR and CS categories over time.

4.2.7. Classification Under ESG Criteria

To detail the sustainable practices communicated by tourism companies in their
corporate reports over time, FinBERT, a pre-trained language model specifically designed
for the financial domain [91], was applied. FinBERT, based on the BERT architecture,
has been pre-trained on financial texts, including annual and quarterly corporate reports,
financial analyst reports, and earnings call transcripts. This model has demonstrated
outstanding performance in ESG topic classification, achieving an accuracy of 89.5%,
outperforming other machine learning algorithms such as naive Bayes (80.0%), support
vector machine (SVM) (75.0%), convolutional neural network (CNN) (82.0%), and slightly
surpassing the performance of BERT (87.0%).

Thus, FinBERT is considered an ideal model for ESG criteria classification in this study
due to its specialized training on financial texts, its robustness, and its high performance.
Moreover, FInBERT has been successfully used in previous studies [101-109]. In this study,
the pre-trained version available in the Hugging Face library was used without additional
fine-tuning, given its validated performance in the financial domain. This enabled the
classification of corporate report texts into nine ESG categories: climate change, natural
capital, pollution and waste, human capital, product responsibility, community relations,
corporate governance, ethics and corporate values, and non-ESG. Texts were segmented
into sentences and classified into these categories, generating relative scores that reflected
the proportion of content assigned to each.

Although no specific adjustments were made for the Spanish tourism context, this
approach enabled an efficient analysis of sustainable practices by leveraging the robustness
and flexibility of the pretrained model. Since FInBERT has been previously trained on large
volumes of financial texts and validated in similar studies, no additional accuracy tests
were conducted for this dataset. Instead, a manual review of a sample of the generated
classifications was performed to ensure that the assigned categories corresponded to
the text content and coherently reflected ESG themes. While this direct implementation
exhibits limitations in capturing nuances specific to the Spanish context, it provides a solid
foundation for analysis and represents an opportunity for future studies aiming to adapt
the model to the specific needs of the Spanish tourism sector.

5. Results
5.1. Results of the Theoretical Approach: Computational Literature Review

Topic modeling in the computational literature review identified 20 themes that com-
prise the main research areas related to CSR and CS in tourism (Figure 3). The primary
theme identified, tourism development (T0), highlights the importance of rural and com-
munity tourism as strategies to promote sustainability in the tourism sector. Key terms
such as community, rural, sustainable, and destination reflect a focus on initiatives that
prioritize local community engagement and responsible destination management. Accord-
ing to Lane and Kastenholz [110], rural tourism is a tool for sustainable development that
requires a broader and more collaborative approach among researchers, entrepreneurs, and
local communities.
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Figure 3. Research topics associated with CSR and CS in tourism.

The theme corporate social responsibility (T1) reflects ongoing interest in ethical and
responsible business practices aimed at strengthening corporate legitimacy and responding
to stakeholder demands [3]. The theme impact of the COVID-19 pandemic (T2) underscores
how terms such as pandemic, crisis, health, and business have dominated recent research,
reflecting a more sustainable, ethical, and resilient focus within the sector [111].

Topics such as sustainable tourism (T3) and corporate sustainability (T5) emphasize
the importance of integrated management in tourism, as illustrated by key terms such
as sustainability, destination, global, and emission. These terms underscore the need
to simultaneously address the economic, social, and environmental dimensions of sus-
tainability [112]. Furthermore, CS can act as a catalyst for community development and
cooperation among key stakeholders, fostering relationships built on trust and encouraging
responsible practices [113].

Other notable topics, such as the hotel industry (T4) and human resource management
in hospitality (T7), emphasize the need to integrate sustainability and social responsibility
into operational management. Sakshi et al. [114] point out that environmental policies and
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sustainability practices in the hotel industry have a significant and positive impact on both
the environmental and financial performance of hotels, demonstrating the feasibility of
these practices for the subsector. Similarly, customer loyalty (T6), represented by terms
such as customer, loyalty, and brand, highlights a focus on sustainable strategies aimed at
improving consumer satisfaction and retention. Han et al. [115] show that practices such
as water conservation and energy efficiency, combined with positive guest experiences,
enhance guest loyalty and ensure the long-term success of sustainable hotels.

Finally, emerging topics such as sustainable tourism entrepreneurship (T12) and
sustainable wine tourism (T19), represented by key terms like entrepreneurship, sus-
tainability, social, innovation, community, wine, and business, underscore the role of
innovation and business practices in developing sustainable tourism niches. De Lange
and Dodds [116] emphasize that social entrepreneurship drives sustainable tourism by
fostering sustainable enterprises, increasing competitiveness, facilitating environmental
and social regulations, and promoting local economic development with an international
outlook. Dyah Utami et al. [117] highlight that rural tourism entrepreneurship, based on
collaboration, innovation, and sustainable resource management, is essential for developing
sustainable tourist villages. In the case of wine tourism, Vecchio et al. [118] highlight the
growing interest among young adults in sustainable winery tourism, driven by factors
such as environmental attitudes, social norms, and engagement with wine.

Table 1 synthesizes and consolidates the identified topics into eight major research
categories. The core themes of this research (CSR and CS) are established as independent
categories, while other strong areas are highlighted, such as “sustainable tourism and
development”, “hospitality and management”, “customers and marketing”, “corporate
performance”, “COVID-19 pandemic”, and “transport and mobility”.

Table 1. Thematic categories of research on CSR and CS in tourism.

Category Topic
Co Corporate Social Responsibility T1 Corporate social responsibility
o T5 Corporate sustainability
1 Corporate Sustainability T10 Sustainable business practices
TO Tourism development
T3 Sustainable tourism
C2 Sustainable Tourism and Development T8 Sustainable development of tourist areas
T12 Entrepreneurship in sustainable tourism
T19 Sustainable wine tourism
T4 Hotel industry
17 Human resource management in hospitality
C3 Hospitality and Hotel Management T11 Hospitality research
T16 Sustainability in the hotel industry
T15 Energy efficiency in hotels
T6 Customer loyalty
. T17 Tourist satisfaction
4 Customers and Marketing T13 Green consumer behavior
T18 Destination marketing
C5 Corporate Performance T9 Corporate performance
Co COVID-19 Pandemic T2 Impact of the COVID-19 pandemic on tourism
c7 Transportation and Mobility T14 Transportation and mobility in tourism

To better understand the structure and evolution of tourism research regarding CSR
and CS, Figure 4 presents the number of publications per topic over time. This visualization
highlights the evolution of interest in specific topics and their annual concentration in
scientific output. An increase in the number of publications is evident across most topics
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starting in 2018, peaking in the most recent years (2021-2023), reflecting the growing focus
of tourism literature on sustainability and social responsibility during this period [21,22].
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Figure 4. Evolution of the volume of scientific publications regarding CSR and CS in tourism.

The growth in publications is particularly notable in topics 0 (tourism development),
2 (impact of the COVID-19 pandemic on tourism), and 5 (corporate sustainability), indicat-
ing a rising interest in these fields and continuous development in the literature. This trend
can be interpreted as a response to the need to adapt tourism research to emerging demands
for sustainability and resilience in the face of global challenges such as the COVID-19 pan-
demic. In contrast, topics 18 (destination marketing) and 19 (sustainable wine tourism)
have the lowest number of publications throughout the analyzed period, suggesting that
these are emerging areas that remain underexplored or have lesser relevance in the current
literature. For instance, Martinez-Falc6 et al. [119] highlight that wine tourism acts as a
catalyst for improving the sustainable performance of wineries and connects with global
trends in sustainability, innovation, and community development. Additionally, tourists
are increasingly interested in authentic experiences, such as winery visits, wine tastings,
and activities related to local culture.

These findings also align with the study by Huang [120], which emphasizes how
sustainability has become a central axis in tourism research. According to this analysis,
growing topics such as sustainability, disruptive technologies, and the effects of COVID-19
have gained prominence in recent years, reflecting a shift in sector priorities toward more
sustainable and innovative management. Simultaneously, traditional topics like customer
satisfaction, service quality, and destination management have evolved into more specific
and interdisciplinary approaches, gradually being overshadowed by newer perspectives
that respond to the demands of the current tourism context.

To evaluate whether there is a conceptual paradigm shift from CSR to CS in tourism
research, a descriptive analysis of the relative proportions of publications was conducted,
complemented by the non-parametric Mann—Kendall test [73,74]. Figure 5 presents the
relative proportion of publications on CSR and CS between 2014 and 2023, based on the
annual total of publications identified for each topic. In the early years of this period,
CSR predominated, representing more than 75% of the publications. However, since 2016,
a progressive convergence between the two themes has been observed, culminating in
the predominance of CS in the last three years. By 2023, CS accounted for 66.7% of the
publications, while publications dealing with CSR decreased to 33.3%. This shift suggests
a transition toward more comprehensive and sustainable approaches, aligned with the
global tourism sector’s demands and the Sustainable Development Goals (SDGs).
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Figure 5. Relative proportion of publications related to CSR and CS (2014-2023).

The Mann—-Kendall test confirmed these trends statistically. The results (Table 2) show
a statistically significant upward trend in CS (p-value = 0.004; Tau = 0.733), while no
significant trend was detected for CSR (p-value = 0.788; Tau = 0.089). The Tau coefficient,
which measures the strength and direction of a monotonic trend, is high and positive for
CS, indicating a consistent growth pattern in this theme. Conversely, the Tau value for CSR
is low, close to zero, suggesting the absence of a significant monotonic trend, reflecting
possible stagnation in academic interest in this topic.

Table 2. Mann—Kendall test results for CSR and CS (2014-2023).

Topic Trend p-Value Tau
Corporate Social Responsibility ~ Not significant 0.788 0.089
Corporate Sustainability Increasing 0.004 0.733

This temporal analysis underscores the growing relevance of CS as an emerging theme
in academic literature, particularly in recent years, while CSR shows a more stagnant
trend. These results highlight a shift in research priorities, providing a detailed perspective
on how academic studies are responding to contemporary sustainability demands in the
tourism sector.

5.2. Results of the Empirical Approach: Analysis of Corporate Reports from Tourism Companies
5.2.1. Topic Modeling with the BERTopic Approach

To apply guided topic modeling using BERTopic, three main themes were defined
for the model to converge: CSR, CS, and the economic domain. The inclusion of the
economic domain reflects the nature of the analyzed data, which includes annual reports
and corporate memos where financial results are central. Separating this dimension as an
independent topic aimed to mitigate its dominance in the analysis, ensuring that other key
aspects related to CS and CSR could be identified. This decision contributed to a more
balanced and representative analysis of the report content, comprehensively reflecting the
strategic and operational priorities of the companies.

Additionally, the reports were divided into sentences, and specific parameters were
configured with a focus on two aspects. First, for dimensionality reduction, UMAP (uniform
manifold approximation and projection) was used, configured with 15 neighbors and a
projection in five dimensions. These settings were chosen following the methodological
recommendations of BERTopic [64] and supported by the study by Sanchez-Franco and
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Rey-Moreno [121], which highlights UMAP’s ability to preserve both local and global
relationships in textual data. The configuration of 15 neighbors ensures the preservation of
local structure within the data, while the projection into five dimensions balances simplicity
with the retention of relevant information. Additionally, the Euclidean metric was used for
its effectiveness in multidimensional analyses, and the parameter random_state = 42 was
set to ensure the reproducibility of the results.

Second, for clustering, the k-means method was used, with 50 clusters for each ana-
lyzed period (P1 and P2). This value was defined after preliminary iterations that balanced
the thematic diversity of the corpus with the clarity of the analysis. This configuration
ensured a sufficient number of topics for detailed analysis, while maintaining interpretive
coherence and aligning with the study’s objectives.

Finally, each of the topics identified by BERTopic was manually titled, based on the
most representative words generated by the c-TF-IDF model. While this process included
a manual component, a detailed validation was conducted by comparing the proposed
titles with the underlying thematic content and verifying their coherence with the priorities
identified in the corpus. This approach reduced potential biases and ensured that the titles
accurately reflected the study’s focus.

The results show that in P1 (2010-2015), CSR ranked seventh and was primarily
represented by the words social, responsibility, disability, people, and foundation. Topic
12 was associated with CS and comprised terms such as environmental, sustainability,
management, and biodiversity. For P2 (2016-2021), CS was represented in Topic 12, while
CSR appeared in Topic 20. Other topics reflected various aspects or areas of company
management, such as the subsectors included in the sample (hotels, rail, land, and maritime
transport). Additionally, prominent themes emerged related to the economic domain,
customers, governance, employees, ethics, inclusion, and equality.

5.2.2. Key Areas of CSR and CS Management

To deepen the results and analyze the study’s themes (CSR and CS), a topic similarity
matrix was calculated for each period. The matrix values range from 0 to 1, where values
closer to 1 indicate high similarity between topics, while those closer to 0 reflect low simi-
larity. To identify significant thematic relationships, a similarity threshold of 0.60 was used,
selected based on a statistical analysis of the similarity distributions. This threshold is strate-
gically positioned between the median (0.539 in P1 and 0.578 in P2) and the 75th percentile
(0.653 in P1 and 0.668 in P2) of the distribution (see Figure 6). This positioning allows for
the identification of robust thematic relationships, while filtering out weaker associations.
Its placement, immediately following the peak of the distributions, ensures the exclusion of
less relevant connections, while preserving the most significant associations.

Similarity Distribution 2010-2015 Similarity Distribution 2016-2021
T T

120

120 i ——- Threshold (0.60) -~ Threshold (0.60)

Frequency
Frequency

0.3 0.4 0.5 0.6 0.7 0.8 0.9
Similarity Value Similarity Value

0.5 0.6

Figure 6. Similarity distributions by periods.

The validity of this threshold is confirmed by its ability to capture the temporal evo-
lution of thematic relationships, while maintaining coherence in topic grouping. In P1,
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856 significant connections were identified (34.94% of similarities), whereas in P2, this num-
ber increased to 1056 connections (43.10%), reflecting a greater thematic interconnection.
A sensitivity analysis with alternative thresholds (0.55 and 0.65) reinforces this choice.
With 0.55, the number of connections increases significantly (1162 in P1 and 1442 in P2),
but it includes less-relevant associations that could introduce noise. Conversely, with
0.65, the connections decrease (628 in P1 and 724 in P2), potentially excluding important
relationships. The 0.60 threshold strikes a balance between topic differentiation and clus-
tering, ensuring that topics remain sufficiently distinct without excessive fragmentation
of the thematic space. This guarantees that the identified connections accurately reflect
relevant patterns in the evolution of CSR and SC, preserving key information without
losing meaningful insights.

The selected topics were classified as related to CSR or CS, based on their predominant
similarity. A topic is linked to CSR if its similarity is greater with other CSR topics than with
CS topics, and vice versa. This procedure allowed for the identification of specific patterns
for each period. Figure 7 presents the similarity matrix for P1, where nine topics were
identified as related to CSR and seven topics to CS. In P2, detailed in Figure 8, 12 topics
were identified as related to CS and 10 to CSR, reflecting a shift in the areas of emphasis
between the two periods.
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Figure 7. Topic similarity matrix for CSR and CS in P1.
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Figure 8. Topic similarity matrix for CSR and CS in P2.

Figures 9 and 10 present the most representative words from topics linked to CSR
in periods P1 and P2, respectively. The results highlight key areas such as organizational
management, philanthropy, governance, communication, customers, ethics, and employees,
including aspects related to hiring, training, working conditions, equality, diversity, and
inclusion. In P1, there is a focus on suppliers as a stakeholder group, while in P2, there is
a shift toward social contribution, represented by terms such as community, contributes,
and development. These results underscore the importance of strategic management in the
tourism sector, which can encompass multiple domains, such as corporate governance, the
internal environment of organizations, or strategic decisions [122].
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Figure 10. Topics related to CSR in P2.

The evolution observed between P1 and P2 highlights how management priorities
have transitioned from operational approaches toward greater integration of social and com-
munity objectives, aligning with contemporary demands for sustainability. Philanthropy,
identified as a key area in P1, positions itself as a strategic tool that allows companies to
address critical needs in local communities, enhancing their social and political legitimacy
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and contributing to sustainable development [123]. This emphasis on social contribution
and governance aligns with the CSR approach, which aims to meet ethical and social
obligations toward stakeholders by integrating principles of equity and inclusion [5].

On the other hand, Figures 11 and 12 show the topics related to CS in P1 and P2. In both
periods, companies have prioritized environmental aspects such as waste management,
emissions, natural resources (water, energy), and biodiversity, reflecting the need to address
the inherent challenges of a resource-intensive tourism sector [41]. Additionally, terms
related to communication and indicators, such as reports, memory, and information, as
well as risk management, stand out, evidencing efforts to improve transparency and

strategic planning.
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In P1, topics include services, telecommunications, and safety, while in P2, priorities
such as carbon footprint reduction, recycling, and accessibility emerge, marking progress
toward strategic sustainability that impacts social, environmental, and economic perfor-
mance [124]. Furthermore, the integration of financial topics, such as annual accounts, in
P2 underscores the importance of responsibly managing economic, social, and environ-
mental impacts to foster sustainable development [125]. This analysis reflects a transition
in thematic approaches and corporate management priorities between the two periods,
adapting to contemporary challenges and consolidating key areas for CS and CSR.

5.2.3. Descriptive Statistical Analysis

Following the established methodology, the relative frequencies of the 364 corporate
reports were calculated, distinguishing between CSR and CS categories. Figure 13 presents
the box plots corresponding to the annual relative frequencies. During P1, the medians
for CSR are higher than those for CS, suggesting a predominant focus on this category.
However, starting in P2, the medians for CS surpass those for CSR, reflecting a shift toward
themes related to CS.
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Figure 13. Box plots of the relative frequencies of the reports.

The increase in data point density from 2016 onward indicates a greater number of
analyzed reports, especially in the CS category. Additionally, the maximum value reached
in 2021 for CS stands out as the highest point of relative frequency in the studied period,
which could indicate a significant growth in this category within corporate practices.

In contrast, the relative frequencies for CSR show greater stability over time, with con-
trolled dispersion during the 2016-2021 period. Meanwhile, CS exhibits greater variability
in some years, reflecting differences in the representation of this category in the reports.

Figure 14 presents box plots by category and period. In Figure 14a, corresponding
to CSR, a higher density of data points is observed in P2 compared to P1, with more
concentrated relative frequencies and less dispersion in the second period. In Figure 14b,
related to CS, the relative frequencies in P2 exhibit a wider range and a notable increase
compared to those in P1, highlighting the evolution of this category.

CSR CS
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Figure 14. Box plots by category and period. Panel (a) represents the corporate social responsibility
(CSR) category, while panel (b) represents the corporate sustainability (CS) category.
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5.2.4. Normality and Bootstrapping Tests

To analyze significant differences between the relative frequencies of CSR and CS
categories, normality was initially assessed using the D’ Agostino test. This test allowed for
testing the null hypothesis that the data do not significantly differ from a normal distribu-
tion. The results obtained (p-value < 0.05) confirmed the absence of normality across all cat-
egories and periods, justifying the use of non-parametric methods for inferential analysis.

Bootstrapping was chosen for its ability to estimate sampling variability without
assuming a specific distribution, overcoming the limitations of traditional parametric
methods, such as underestimating variability and generating biased confidence intervals.
Its robustness against outliers and asymmetric distributions makes it particularly suitable
for the data analyzed. However, this method also has limitations, such as its dependence on
the representativeness of the original sample and the assumption of independence between
observations. These considerations were carefully evaluated when interpreting the results
to ensure that the conclusions were consistent with the nature of the data. Additionally, to
reinforce the validity of the analysis, the bootstrapping results were complemented with
the calculation of effect sizes (Cohen’s d) and 95% confidence intervals.

The distributions generated by bootstrapping for both categories are presented in
Figure 15, showing the variations in mean differences based on random sampling.
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Figure 15. Bootstrapping distributions. Panel (a) represents the corporate social responsibility (CSR)
category, while panel (b) represents the corporate sustainability (CS) category. Each plot includes
two vertical lines indicating the observed mean difference.

In the CSR category, the mean in P1 was 0.001491 (with a 95% confidence interval
between 0.001198 and 0.001784), while in P2, it was 0.001396 (95% confidence interval
between 0.001266 and 0.001525). The observed difference between the means is —0.000095,
represented by the blue vertical line in Figure 15a. The bootstrapping analysis produced
a p-value > 0.05, indicating no significant differences between the periods. This result is
supported by the small and negative effect size (Cohen’s d = —0.081), suggesting minimal
change in the representation of this category over time. Additionally, the variability
(interquartile range, IQR) decreased from 0.001683 in P1 to 0.001294 in P2, which could
indicate greater consistency in CSR communication in more recent reports.

On the other hand, in the CS category, the mean in P1 was 0.000940 (with a 95%
confidence interval between 0.000612 and 0.001268), significantly increasing to 0.002188
in P2 (95% confidence interval between 0.001971 and 0.002405). The observed difference
between the means, shown as the green vertical line in Figure 15b, is 0.001248. The
bootstrapping analysis produced a p-value < 0.05, supporting the hypothesis of a significant
change in this category. The large effect size (Cohen’s d = 0.711) confirms the magnitude of
this difference. Additionally, an increase in variability (IQR from 0.000708 to 0.002720) is
observed, which could reflect diversification in CS practices during this period.

These results allow for the evaluation of the research hypotheses, as follows:
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e  HI: “There is a significant change over time in the category 'corporate social responsi-
bility” observed through the words used in corporate reports of tourism companies” is
rejected, as no statistically significant differences were observed between P1 and P2.

e  H2: “There is a significant change over time in the category ‘corporate sustainability’
observed through the words used in corporate reports of tourism companies” is
accepted, given the significant increase observed in this category.

5.2.5. Importance of ESG Criteria in Spanish Tourism Companies

The results of the text classification using the FinBERT model applied to the corporate
reports of tourism companies are presented in Figure 16. The social dimensions stand
out as the most representative in the content of the reports, with a significant emphasis
on the human capital category (average of 0.21). This focus reflects the prioritization of
aspects related to employee well-being, professional development, and working conditions.
Complementarily, community relations (average of 0.15) stands out within social strategies,
suggesting efforts to strengthen companies’ ties with their social environment.
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Figure 16. Distribution of ESG (average) categories in corporate reports.

In the corporate governance dimension (average of 0.13), the results highlight the
importance of establishing robust organizational structures to ensure transparency, ethics,
and responsible decision making. Conversely, environmental dimensions show lower
scores, i.e., climate change (0.09), pollution and waste (0.05), and natural capital (0.04).
These figures indicate that, while relevant, environmental aspects have not yet reached a
priority level comparable to that of social and governance dimensions.

The non-ESG category, with an average equal to that of human capital (0.21), reveals
that a significant proportion of the reports address topics outside the ESG criteria. This
suggests the coexistence of traditional corporate approaches, alongside efforts toward
sustainability, particularly in subsectors facing greater challenges in adopting ESG practices.

Figure 17 illustrates the evolution of ESG categories between 2010 and 2021, highlight-
ing progressive growth across nearly all dimensions. Human capital remains a consistent
priority throughout the analyzed period, evidencing the tourism sector’s commitment to
its workforce. Starting in 2016, a more pronounced increase is observed in categories such
as climate change, likely driven by the introduction of stricter European regulations on
emissions (e.g., the European Green Deal) and greater social pressure to address global
challenges. This growth also coincides with a strengthening in corporate governance and
community relations, reflecting a more robust integration of sustainable practices into

business strategies.
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Figure 17. Evolution of ESG categories over time.

When analyzing relationships between ESG categories, possible interdependencies are
identified. For instance, the increase in corporate governance may have facilitated the im-
plementation of environmental strategies, such as those related to climate change, and social
strategies, such as human capital. These findings suggest that advancements in governance
provide a structural foundation for more effectively integrating sustainable practices.

Figure 18 analyzes the average distribution of ESG categories across three subsectors:
transport, hotels and accommodations, and restaurants.
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Figure 18. Average of ESG categories by tourism subsectors.

In the transport subsector, environmental categories such as climate change (average
of 0.10) stand out due to strict emissions regulations in the air, land, and maritime transport
industries. This subsector also shows a strong focus on social categories such as human
capital (0.22) and community relations (0.16), highlighting its commitment to employee
welfare and the communities affected by its operations.

In hotels and accommodations, the corporate governance category (0.15) stands out,
reflecting an emphasis on transparency and ethical management. Similarly, human capital
(0.21) and community relations (0.15) emerge as key areas, underscoring the importance of
personnel and social interactions in this subsector.

On the other hand, the restaurants subsector presents relatively lower scores in ESG
categories, with a notable predominance of the non-ESG category (0.36). This suggests
a slower integration of ESG criteria in this subsector, possibly due to fewer financial
resources or less stringent regulations compared to those for the other subsectors. However,
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gradual improvements have been observed since 2016 in categories such as human capital,
community relations, and product responsibility.

Figure 19 illustrates the evolution of ESG scores for tourism subsectors, highlighting

differentiated trends based on the specific characteristics of each subsector.
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Figure 19. Evolution of each ESG category over time.



Sustainability 2025, 17, 2768

27 of 35

In the transport subsector, significant increases are observed in the climate change
and human capital categories, reflecting efforts to reduce emissions and improve working
conditions. These changes align with policies such as the emissions trading scheme (ETS)
and carbon taxes, which have proven to be key tools for mitigating climate change in
Europe. According to Zhang [126], the ETS, implemented in 2005 and extended to the
aviation sector in 2012, has reduced CO, emissions in this sector, albeit with moderate
effects on flight costs and demand. Similarly, carbon taxes have incentivized sustainable
practices by increasing the costs of land transport and accommodations, promoting the
choice of closer and more sustainable destinations.

In the hotels and accommodations subsector, an increase is noted in the corporate
governance category, suggesting efforts to improve transparency and ethics in operations.
Additionally, social categories such as human capital and community relations maintain
high scores, emphasizing sustained attention to employees and local communities. How-
ever, Lin et al. [127] point out that this subsector faces significant barriers to adopting
ESG standards due to its high labor intensity, heavy reliance on natural and energy re-
sources, and diverse stakeholders. These characteristics require tailored ESG approaches to
maximize social, environmental, and economic impacts.

On the other hand, the restaurants subsector shows gradual improvements since
2016 in social categories such as human capital, community relations, and product re-
sponsibility. These improvements reflect a growing focus on strategies related to food
safety and supply chain management, which are priority issues in the restaurant indus-
try, according to Lee et al. [128]. However, relatively low scores in the environmental and
governance categories suggest that this subsector faces specific challenges in adopting
sustainable practices.

6. Conclusions

This study examines the theoretical and empirical transition from corporate social
responsibility (CSR) to corporate sustainability (CS) in Spanish tourism companies, em-
phasizing the integration of ESG criteria. To achieve this, various data science techniques
and statistical tests are applied, adopting a multidisciplinary approach with a novel and
replicable methodology for future studies. This approach helps reduce the gap in the
current literature, since despite the significant opportunities offered by data science to
tourism research, few studies have explored this direction [16-18]. It also overcomes the
limitations of human reading and processing by addressing large volumes of information.
Consequently, the findings validate and respond to the proposed research questions and
hypotheses, generating both theoretical and practical implications.

6.1. Conclusions Regarding the Theoretical Approach: Computational Literature Review

Theoretically, this research enriches scientific knowledge on CSR and CS in tourism,
providing an updated and in-depth perspective through a computational literature review
using the topic modeling machine learning technique. A total of 1505 documents from the
Scopus database (2004-2023) were analyzed and complemented with statistical analyses.
This approach provides clear answers to the first two research questions: 1. What topics
have been studied in the existing literature on CSR and CS in tourism over the past twenty
years?, and 2. Is there a theoretical paradigm shift from CSR to CS in tourism?

Based on the research topics identified in the literature on CSR and CS, it can be
concluded that both approaches are connected to fundamental aspects of tourism. Tourism
development emerges as a central theme, reflecting the need to balance economic growth
with environmental protection and social aspects. Additionally, a significant shift in
research dynamics on CSR and CS associated with the effects of the COVID-19 pandemic
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on the sector is evident. Other noteworthy topics include the hotel industry, customer
loyalty, and human resource management, demonstrating a more comprehensive focus on
different stakeholder groups.

Furthermore, the statistical results establish a theoretical evolution from CSR to CS.
This shift occurs gradually. Research on CS has shown steady and significant growth,
especially in recent years, while that regarding CSR has stabilized or even slightly declined,
though not significantly. This indicates that scientific dynamics in the tourism field are
evolving toward CS, supporting the hierarchical relationship between CSR and CS proposed
by Van Marrewijk [20], in which CSR serves as an intermediate step toward the ultimate
goal of CS.

The results enrich the literature, as a solid theoretical understanding can promote
coherent changes that reduce ambiguity in academia and business practices [15].

6.2. Conclusions Regarding the Empirical Approach: Review of Corporate Reports of Tourism
Companies in Spain

The empirical analysis provides a comprehensive view of how companies in the
Spanish tourism sector have evolved in implementing management practices associated
with CSR and CS through a detailed examination of 364 corporate reports published
between 2010 and 2021. This research is particularly notable, as it focuses on companies that
use Spanish as their corporate language, representing a significant contribution to scientific
knowledge in a field dominated by studies conducted in English-speaking contexts [129].
The practical implications derived from this study are diverse.

First, the study enhances the understanding of the key management areas associated
with CSR and CS in Spanish tourism companies, addressing the third research question:
What are the key areas related to the management of CSR and CS in the corporate re-
ports of tourism companies? The results show that the tourism industry has progressively
implemented practices related to organizational management, ethics, equality, diversity,
inclusion, and key environmental aspects (such as waste, emissions, and natural resources).
In more recent years (2016-2021), additional areas such as carbon footprint, risk man-
agement, and recycling have emerged. A stronger connection between financial topics,
accounting, and annual accounts with CS is also observed, opening opportunities for future
research on the impact of sustainability on financial performance.

Previous studies, such as those by Rhou and Singal [130] and Kaur et al. [131], support
this line of inquiry by highlighting inconsistencies in financial results related to CSR but
suggesting potential benefits in areas such as cost reduction, customer satisfaction, and
organizational commitment. These findings underscore the need to explore metrics such as
return on assets (ROA) and the cost of capital under sustainable approaches.

Secondly, the paradigm shift toward CS is statistically validated through the analysis
of term usage in corporate reports, addressing the proposed research hypotheses: H1: There
is a significant change over time in the “corporate social responsibility” category observed
through the words used in corporate reports of tourism companies; and H2: There is a
significant change over time in the “corporate sustainability” category observed through
the words used in corporate reports of tourism companies. The results confirm significant
growth in the presence of terms associated with CS, while those associated with CSR show
a stable or slightly declining trend.

This shift, although statistically significant only for CS, indicates that companies con-
tinue to use CSR as a central management strategy but are evolving toward a more holistic,
sustainability-focused approach. This finding aligns with the literature positioning CS as a
more comprehensive framework in business strategies [7,8]. In this process, ESG criteria
have emerged as a solid standard for evaluating and measuring CS, as they incorporate
stakeholder expectations and demands [31,32].
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The transition toward CS is driven by the ESG approach, which not only promotes
the implementation of sustainable practices but also creates business value. Studies have
shown that companies adopting ESG criteria strengthen their profitability, crisis resilience,
and risk management capacity [36-38]. Moreover, integrating these principles enhances
corporate perception, increasing customer satisfaction and brand loyalty [7].

Thirdly, ESG criteria are analyzed, addressing the fourth research question: What
importance do tourism companies and subsectors attribute to ESG criteria in the corporate
reports of the Spanish tourism sector? The results reveal differences between subsectors in
how they address ESG criteria. The transport sector stands out as the most proactive in
terms of environmental sustainability, with a strong focus on climate change and product
responsibility, driven by strict regulations and social demands [132]. However, it is notable
that this subsector needs to improve governance, as Sim and Kim [133] emphasize that the
governance dimension is key to strengthening brand perception, emotional attachment,
and consumer behavioral intentions.

In the field of hotels and accommodations, corporate governance and community
relations are priorities, reflecting a strategy aimed at improving transparency and strength-
ening social responsibility. These attributes are crucial in this subsector, as they influence
customer perception, premium pricing, and brand choice. Yu et al. [36] identify key ESG at-
tributes in environmental, social, and governance dimensions, highlighting, among others,
natural resource conservation, corporate ethics, diversity, and community engagement.

On the other hand, the restaurant subsector demonstrates a more limited integration
of ESG criteria, possibly due to barriers such as high initial costs and fragmented supply
chains, as noted by Madanaguli et al. [134]. However, sustainable practices such as waste
reduction, the use of organic products, and efficient water management stand out, driven
by consumer pressure and government regulations. To overcome these limitations, it would
be beneficial to develop fiscal incentives and sustainability training programs that enable
companies to adopt ESG practices more efficiently.

These findings highlight the areas where companies have made progress and identify
those where further integration of sustainable practices is needed, providing useful and
critical information to guide both business decision making and public policy formulation
in the future. Similarly, they enrich longitudinal and sectoral studies regarding CSR and
CS, reducing the current gap in the literature [7,19].

6.3. Limitations and Future Lines of Research

This study presents methodological and scope-related limitations that should be con-
sidered when interpreting its results. Theoretically, the literature review relies exclusively
on the Scopus database, which may exclude relevant contributions indexed in other aca-
demic sources. Empirically, the analysis focuses solely on the Spanish tourism sector and
corporate reports in Spanish, potentially limiting the extrapolation of results to other sectors
or international contexts. To address these limitations, future studies could expand the
theoretical scope by utilizing additional databases, such as Web of Science. Similarly, incor-
porating sustainability reports submitted to international organizations, such as the Global
Reporting Initiative (GRI), would facilitate standardized comparisons between companies
from different countries and cultural contexts, providing a more robust framework for the
global analysis of CS.

Furthermore, the application of artificial intelligence and advanced machine learning
techniques in the analysis of sustainability reports represents a key opportunity for future
research. More sophisticated natural language processing (NLP) models could enhance
the identification of patterns in the evolution of corporate discourse on CS and ESG, en-
abling a more automated and precise evaluation, particularly when analyzing multilingual



Sustainability 2025, 17, 2768 30 of 35

documents. The integration of these approaches would contribute to a more detailed and
comparative analysis of corporate reports, optimizing the extraction of relevant information
and facilitating broader studies.

On the other hand, the sample includes only large and medium-sized organizations,
excluding the perspective of small and microenterprises, which constitute a significant
portion of the tourism business ecosystem. Future studies could develop methodological
frameworks specifically designed to evaluate CSR and CS practices in small businesses,
integrating both financial and non-financial metrics. Complementing text analysis with
qualitative approaches, such as in-depth interviews and content analysis of corporate
websites and social media, could provide a more comprehensive understanding of how
these organizations communicate and manage sustainability in dynamic environments.

Other future research directions could focus on analyzing sustainability certifications,
such as Tripadvisor’s green hotel programs, and their inclusion in the corporate reports of
tourism companies. This would allow for the evaluation of how these certifications reflect
a commitment to sustainable practices and impact reputation and management strategies.
Additionally, exploring companies’ alignment with the Sustainable Development Goals
(SDGs), particularly SDG 8 (decent work and sustainable tourism), SDG 12 (responsible
production and consumption), and SDG 13 (climate action), would be valuable. The use of
advanced data science techniques, such as topic modeling and natural language processing,
could facilitate the analysis of textual data, identifying patterns and opportunities in the
adoption of these initiatives.
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