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Abstract

Objective: Digitalisation and sustainability arise as two key issues on the agenda of any agent working in the tourism sector today. For that reason, this paper aims to carry out a review of the literature on digitalisation and sustainability in tourism and hospitality.

Methodology: To that end, 100 articles are analysed through a systematic literature review in accordance with various classifications such as national context, study scope, research methods, statistical techniques, technologies and topics.

Results: The main contribution is a classification of the digitalisation and sustainability area within tourism and hospitality at three levels: MACRO (supra-environment and trends); MESO (enterprises and other organisations); and MICRO (individuals: tourists, employees and residents).

Limitations: The most important limitation lies in the choice of the works to be examined, namely: articles published in indexed journals within the category of Hospitality, Sports and Tourism on WoS. We thus discarded articles related to other fields, as well as books or conference papers.

Practical implications: An underlying need exists to manage ICTs ethically on a long-term basis and with a sense of social responsibility, insofar as, although tourism and its associated agents offer plenty of opportunities, they likewise pose multiple challenges for both the environment and society.
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1. Introduction

    Digitalisation, alongside sustainability (Sánchez Tróchez et al., 2023), are currently regarded as two of the most influential factors in the 21st century (Rodrigues et al., 2023), and they both emerge as key topics in the research devoted to tourism and hospitality nowadays (Suárez-Rojas et al., 2023; González-Tejero et al., 2025; Gössling, 2017; Nguyen et al., 2025; Shah et al., 2025).

Previous research works already analysed digitalisation and sustainability in the context of tourism. By way of example, the study carried out by Gössling (2017) delved into the connections between ICTs and sustainability in tourism, focusing exclusively on the use of Internet-based platforms. The review of 38 papers carried out by Rodrigues et al. (2023) analysed the extent to which digitalisation and the smart approach foster the development of sustainable tourism. Bastidas-Manzano et al. (2021) performed a bibliometric study and sustainability emerged as one of the key concerns when it comes to smart tourism. The work authored by Zheng et al. (2023) is a bibliometric study of online reviews in the area of tourism and hospitality and sustainability appeared among the most relevant topics. The research undertaken by Xu and Au (2023) likewise revealed that sustainability and ICTs stand out as two of the most significant issues in destination competitiveness. Their analysis of contents associated with smart tourism allowed Özköse et al. (2023) to verify that the word ‘sustainability’ ranked second among the most relevant ones, only behind the expression ‘smart city’. Finally, Nusair (2020) carried out a review of the literature on social media within the framework of tourism and hospitality where green experience, green hotels, smart tourism and digital tourism arose among the new research trends.

As can be seen in Table 1, the approach used in our study differs slightly from those of previous ones, since the latter jointly dealt with digitalisation and hospitality tangentially rather than in a central manner, with the exception of the work authored by Rodrigues et al. (2023). Our aim consists in bridging the existent research gap by providing a thorough up-to-date review of all the research into sustainability and digitalisation within the tourism and hospitality area undertaken so far. That will help us to better understand the progress made in this study area, in turn enabling us to try and discover new research lines. Hence the objective of this paper consists of reviewing the literature devoted to digitalisation and sustainability in tourism and hospitality, for which purpose we examined the articles published in prestigious journals included on Web of Science (WoS), as well as on the Scopus and Proquest databases, which deal with these topics simultaneously. It is our intention to analyse the articles so that we can answer the following research questions:

Which journals address these issues more often?
Which countries are more frequently examined in this research context?
Which tourism or hospitality environments are preferably dealt with?
Which methods, statistical techniques and technologies are more commonly used?
Which topics are the most analysed within the tourism and digitalisation area in tourism and hospitality?


Table 1. Previous literature reviews about digitalisation and sustainability in tourism




	AUTHOR

	FOCUS

	PERIOD ANALYSED

	ARTICLES ANALYSED






	Bastidas-Manzano et al. (2021)

	Smart Tourism Destinations

	2013-2019

	258




	Nusair (2020)

	Social Media in Hospitality and Tourism

	2002-2018

	601




	Özköse et al. (2023)

	Smart Tourism

	2013-2022

	489




	Rodrigues et al. (2023)

	Smart Tourism and Sustainable Development

	2014-2021

	38




	Xu & Au (2023)

	Destination Competitiveness

	2010-2022

	183




	Zheng et al. (2023)

	Online Reviews in Hospitality and Tourism

	2000-2020

	565




	Our study

	Digitalisation and Sustainability in Hospitality and Tourism

	1999-2023

	100






Source: Own elaboration.



Previous studies with a literature review format already posed similar research questions (Gonzalez et al., 2020, 2022). The answers to the preceding research questions will be based on a systematic literature review. This method allows us to obtain a structured summary of a research field (Antonova et al., 2021; Tranfield et al., 2003) which becomes illustrated by means of tables and figures (Kim et al., 2018), thus making it possible for us to comprehend the positive and negative impacts that digitalisation may have on sustainability when it comes to tourism and hospitality.

2. Methodology

Our literature review is based on the analysis of articles published in renowned journals within the field of tourism and hospitality, leaving aside books, papers presented at conferences, editors’ notes or press releases (Law et al., 2013; Nusair, 2020). Our focus was placed on articles published in journals cited in the Journal Citation Report (2022 version) of WoS – recognised for its excellent scientific and academic reputation (Zheng et al., 2023). Within WoS, we searched for journals belonging to the Hospitality, Leisure, Sport and Tourism category, excluding those especially focused on sport. Thus, out of the initial 58 journals, 29 were discarded and the remaining 29 seemed to us apt for examination.

A search like the ones described below took place in each and every one of these 29 journals via the Proquest and Scopus databases:



• Example of search in Proquest: publication.Exact (“International Journal of Contemporary Hospitality Management”) AND (noft(“green”) OR noft(“sustain”) OR noft(“CSR”) OR noft(“Climate change”) OR noft(“circular economy”) OR noft(“SDG”)) AND (noft(“technolog”) OR noft(“ICT”) OR noft (“4.0”) OR noft(“5.0”) OR noft (“smart”) OR noft (“digital”)).

• Example of search in Scopus: SRCTITLE (“Journal of Sustainable Tourism”) AND (TITLE-ABS-KEY (“green”) OR TITLE-ABS-KEY (“sustain”) OR TITLE-ABS-KEY (“CSR”) OR TITLE-ABS-KEY (“Climate Change”) OR TITLE-ABS-KEY (“Circular economy”) OR TITLE-ABS-KEY (“SDG”)) AND (TITLE-ABS-KEY (“technolog”) OR TITLE-ABS-KEY (“ICT”) OR TITLE-ABS-KEY (“4.0”) OR TITLE-ABS-KEY (“5.0”) OR TITLE-ABS-KEY (“smart”) OR TITLE-ABS-KEY (“digital”)).



The keywords used in the searches related to sustainability stemmed from Feeney et al. (2023), whereas those linked to digitalisation came from Molina-Collado et al. (2022). “International Journal of Contemporary Hospitality Management” and “Journal of Sustainable Tourism” are two examples of the 29 journals examined.

We removed duplicated articles, those which were not complete research articles (e.g. editors’ notes), as well as the ones dealing with digitalisation and sustainability only tangentially. An additional manual search completed the electronic one. The search finished in April 2024, and only articles published until 2023 were included. The whole process took inspiration from preceding works referred to ICTs in tourism and hospitality (Mehraliyev et al., 2020). The flow of the process is depicted in Figure 1.


Figure 1. Literature outline, search flows
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Source: Own elaboration.


After this process, 100 articles published in the journals listed in Table 2 were left to analyse. Those articles were coded and included on a spreadsheet so that they could be treated by categories (Nusair, 2020), such as the ones that will appear in the results section. The coding was carried out independently by two of the authors of this work, while the third one tipped the balance in the event of disagreement. A decision was made to perform a qualitative and descriptive systematic literature review. Apart from the spreadsheet, no other types of software or statistical analysis techniques were employed, exactly as happened in previous systematic literature reviews (Lin et al., 2020; Law et al., 2020).


Table 2. Journals and papers




	 
	Journals

	No. of papers






	1

	Journal of Sustainable Tourism

	37




	2

	Journal of Hospitality & Tourism Technology

	9




	3

	International Journal of Contemporary Hospitality Management

	7




	4

	Tourism Review

	6




	5

	Tourism Management

	6




	6

	Journal of Hospitality Marketing & Management

	4




	7

	Asia Pacific Journal of Tourism Research

	4




	8

	Information Technology & Tourism

	4




	9

	International Journal of Hospitality Management

	4




	10

	Journal of Hospitality & Tourism Management

	4




	11

	Scandinavian Journal of Hospitality & Tourism

	3




	12

	Tourism Management Perspectives

	3




	13

	Journal of Travel & Tourism Marketing

	2




	14

	Journal of Hospitality & Tourism Research

	1




	15

	Cornell Hospitality Quarterly

	1




	16

	Current Issues in Tourism

	1




	17

	International Journal of Tourism Research

	1




	18

	Journal of Outdoor Recreation & Tourism

	1




	19

	Journal of Travel Research

	1




	20

	Tourist Studies

	1




	 
	TOTAL

	100






Source: Own elaboration.



3. Results

3.1. Various classifications

Most of the articles dedicated to the topic of digitalisation and sustainability in tourism and hospitality appeared during the 2020s (only 21 articles had been published before). Table 3 shows a wide range of classifications for the articles under study. The analysis first focuses on the national context to which each work refers. Only those countries analysed at least twice appear in this table. One can see that the United States is the country where the most studies focused, followed by Spain and China, and then South Korea, Taiwan, Australia, Finland, India, Portugal and the United Kingdom. A total of 16 articles examined other countries (in Europe, Asia, and South and Central America); furthermore, 7 studies centred on several of the previously mentioned countries, and 42 articles were not located in a specific country.


Table 3. National context, scope, method and statistical techniques




	NATIONAL CONTEXT

	No.

	STATISTICAL TECHNIQUE

	No.






	United States

	7

	SEM/PATH

	21




	Spain

	6

	Univariate

	10




	China

	5

	Multivariate

	8




	South Korea

	4

	SEM & fsQCA

	2




	Taiwan

	3

	fsQCA

	1




	Australia

	2

	N/A

	58




	Finland

	2

	TOTAL

	100




	India

	2

	 
	 



	Portugal

	2

	TECHNOLOGY

	No.




	United Kingdom

	2

	Online Social Networks

	30




	Others

	16

	General ICTs

	17




	Several

	7

	Smart Technologies

	16




	N/A

	42

	Green Technologies

	9




	TOTAL

	100

	Hosting Platforms

	6




	 
	 
	Big Data

	5




	SCOPE

	No.

	Web

	4




	General Tourism

	31

	Artificial Intelligence

	2




	Hotel

	30

	Geographic ISs

	2




	Destination

	24

	Mobility apps/GPS

	2




	Restaurant

	8

	Space Technologies

	2




	Mobility

	5

	Blockchain

	2




	Event

	2

	Metaverse/Virtual reality

	1




	TOTAL

	100

	OTAs

	1




	 
	 
	Robots

	1




	METHOD

	 No.

	TOTAL

	100




	EMPIRICAL

	87

	 
	 



	Field Study/Survey

	26

	 
	 



	Content Analysis

	22

	 
	 



	Literature Review

	14

	 
	 



	Content Analysis/Interview

	10

	 
	 



	Case Study/Interview

	8

	 
	 



	Experiment

	7

	 
	 



	THEORETICAL

	13

	 
	 



	TOTAL

	100

	 
	





Source: Own elaboration.



Regarding their scope, most articles (31) deal with tourism in general (see Table 3), albeit assigning great relevance to the accommodation sector (30 articles), and 24 studies revolve around tourist destinations. Fewer articles are devoted to restaurants, mobility (transport) or events. Concerning the research methods implemented, the empirical ones prevail over those of a theoretical nature; among them stand out the field studies based on surveys and those relying on content analysis. Above all, the latter examine secondary information as the one which can be found on social media or web pages, with or without interviews with experts or professionals. To a lesser extent, the articles consist of literature analyses, or case studies, based on interviews and document examination and, finally, experiments.

Even though 58 of the articles examined did not resort to statistical techniques for data analysis, such techniques were used in 42 of them. We have identified here the most complex statistical technique applied in each article, since more than one technique is utilised in most of them. It becomes clear that structural equation modelling (SEM/PATH) prevails, as well as univariate and multivariate analysis, the utilisation of diffuse comparative qualitative analysis (fsQCA, mixed or not with structural modelling) being less frequent.

Many of the articles do not address one but several technologies. However, we mentioned only one type of technology – the most outstanding one – for each article. A large proportion of articles (30) refer to social networks, where a distinction can be drawn between those referring to generalist social media and those about social networking sites more directly associated with catering, tourism or travel issues. Among the generalist ones, the articles examined mention Facebook, Twitter (currently known as X), Instagram or Foursquare, and even the Chinese sites Weibo and Wechat. TripAdvisor and Yelp acquire prominence within the group of networks devoted to travel. 17 works do not address any specific technology. 16 articles cover smart technologies – meant to automate processes, improve efficiency and connect devices with objects, so that real-time information can be obtained and better decisions made – and 9 of them focus on green technologies –oriented to a lower use of natural resources, the reduction of polluting emissions and a minimisation of the carbon footprint –, while another 6 take an interest in platforms linked to accommodation. Among the latter stand out professional search engines such as Expedia or Booking, others more focused on end customers, e.g. Trivago, and platforms centred on the collaborative economy, especially Airbnb, and, to a lesser extent, Coachsurf. Chinese accommodation platforms, including Xiaozhu, Tujia, Mayi, Muniao and Ziru, undergo examination too.

3.2. Topics

We found 22 topics located at three levels, namely: MACRO, MESO and MICRO. One or several topics are dealt with in each article, which explains why the sum of topics in Table 4 amounts to 241 – instead of 100. Topic identification partially relies on previous reviews of the literature on digitalisation and/or sustainability in Tourism and Hospitality Management (Gössling, 2017; Özköse et al., 2023; Rodrigues et al., 2023). Furthermore, we did not try to limit categories; new topics simply arose as the review of articles progressed. This kind of open classification also served as the basis for previous literature reviews within the area of digitalisation in tourism (Gonzalez et al., 2022).


Table 4. Levels and topics




	LEVEL

	Topic

	No.






	MACRO

	Sustainability/SDGs

	42




	Tourism 4.0

	23




	Climate Change

	13




	Mobility

	11




	Green Destinations

	8




	Collaborative Economy

	8




	COVID-19

	4




	Sustain. Indicators

	2




	Circular Economy

	1




	MESO

	Green Hotels

	20




	Communication of Sustainability

	14




	CSR

	11




	Digital Transformation

	9




	Green Restaurants

	6




	Sustainability Certificates

	5




	Green Events

	2




	MICRO

	Green Tourist

	24




	Digital Tourist

	25




	Green Employee

	5




	Digital Employee

	4




	Green Resident

	3




	Digital Resident

	1




	TOTAL

	 
	241






Source: Own elaboration.



3.2.1. MACRO level

This level refers to the supra-environment as well as the trends shaping it. Topics associated with SDGs/Sustainability, Tourism 4.0, Climate Change, Mobility, Green Destinations, Collaborative Economy, COVID-19, Sustainability Indicators and Circular Economy fit here.

Forty-two articles cover the topic of SDGs/Sustainability, widely debated in recent years, with positive as well as negative aspects. On the positive part, mobile applications can favour sustainable mobility by suggesting alternative itineraries for mass tourism destinations (Camatti et al., 2020). Likewise, artificial intelligence (AI)-based tools have the potential to send notifications about traffic jams or accidents, proposing faster routes with fewer stops and encouraging the use of public transport (Kim et al., 2023). Smart tourism relies on the use of technologies (cloud computing, Internet of Things – IoT –, video mapping, GPS, Blogs, apps...) aimed at efficiency which thus contribute to sustainability in tourism (Pencarelli, 2020). The smart technology applied to tourism increases holidaymakers’ awareness about the importance of places declared as World Heritage Sites by UNESCO (Balakrishnan et al., 2023).

In the negative part, quite a few smart cities have not made available many of their resources for disabled persons yet (Fernández-Díaz et al., 2023). The COVID-19 crisis revealed the vulnerability of workers and the lack of decent employment in the digital platform-assisted collaborative economy sector (e.g. Airbnb) (Chen et al., 2022); moreover, the digitalisation of tourism puts a large number of jobs at risk (Rydzik & Kissoon, 2022). Robots may have a negative effect regarding SDGs in the context of tourism (digital divide, loss of employment, technological stress, dependence on technology suppliers, etc.) (Ivanov et al., 2023), and, in general, smart technologies pose a threat to personal data privacy (Gössling, 2021).

Under the heading of Tourism 4.0 are placed 32 articles dealing with smart cities, smart tourism or space tourism. Smart tourism integrates information and ICTs into territorial planning and management (Fernández-Díaz et al., 2023) seeking destination sustainability, which is intrinsic to smart cities (Karakas & Atay, 2023; Özköse et al., 2023). However, sustainability indicators do not yet reflect how technologies have improved sustainability (Ivars-Baydal et al., 2023). Social media could serve as catalysts/channels to speak about destination sustainability, fostering environmental awareness (Lee & Jan, 2023). Nonetheless, the excess of information available on social media may end up proving harmful for tourism in general (Pasquinelli & Trunfio, 2020) and more precisely for a specific destination, when a disaster or accident takes place and tourists magnify its negative effects (Ai et al., 2023).

On the other side, many agents laid the blame for a considerable part of climate change on tourists’ mobility by means of planes (Oswald & Ernst, 2020) or even cars (Gühnemann et al., 2021) – 13 articles addressed the Climate Change topic. Climate change strongly impacts destinations, since the increased temperatures negatively affect the satisfaction levels of tourists, hindering their movements and making it difficult for them to go from one attraction to another. It can additionally damage the coastline due to rising sea levels (Kubo et al., 2020). Tourism in colder places such as Scotland might benefit from climate change, though (Harrison et al., 1999). Moreover, 11 of the articles under study dealt with Mobility. As mentioned above, flights have extensively been studied in relation to climate change and sustainability (Hales & Caton, 2017; Okumus et al., 2020), even though many airlines place the responsibility to a greater extent on consumers than on themselves as producers. Attention has equally been paid to the relevance of mobility-related applications because they can encourage a more sustainable kind of mobility (Kim et al., 2023).

Up to 8 works published in the most recent years deal with Green or sustainable Destinations – those related to nature which, because of their environmental value, especially need to be preserved, such as coastlines (Foronda-Robles et al., 2023), the sea (Suárez-Rojas et al., 2023) or, broadly speaking, destinations located in natural areas (Lee & Jan, 2023). Another 8 articles revolve around the Collaborative Economy topic, closely linked to digitalisation (Gössling, 2017) since the collaborative economy has become widespread thanks to applications. A collaborative economy could support sustainability (Gössling & Hall, 2019), as it fosters an efficient, shared utilisation of underused resources, including apartments (Airbnb) or cars (Uber) (Huang et al., 2023). Nevertheless, the enterprises in charge of these platforms are currently acquiring great prominence to the detriment of owners and users (Gössling & Hall, 2019). Furthermore, Airbnb generates unsafe work practices (Chen et al., 2022) and problems such as gentrification, exodus of local residents, escalation in housing prices, tourismophobia and non-compliance with laws (Farmaki et al., 2023; Garay et al., 2020).

The COVID-19 pandemic was covered in 4 of the articles analysed, which show how that crisis meant a boost both for digitalisation (the need for social distancing highlighted the value of digital economy) and for sustainability (citizens, firms and supra-organisations valued to a greater extent the need to look after our environment) (Assaker & O’Connor, 2023; Coghlan et al., 2023). In addition, health safety has become a priority since the pandemic, which led to reinforced hygienic measures in tourist destinations, especially in the accommodation sector (Qi & Chen, 2023).

Sustainability Indicators were analysed in 2 works. The one by Foronda-Robles et al. (2023) proposed a system of indicators to assess the degree to which smart tourism has developed in them. For their part, Ivars-Baidal et al. (2023) concluded that those indicators are biased towards marketing interests and still fail to show significant results in environmental or accessibility-related matters. Finally, one article focused on the Circular Economy topic, linking it to space tourism (Paladini & Saha, 2023), which can only exist through the implementation of technologies 4.0 (AI, big data, IoT, cloud computing, robots, simulation, cybersecurity...) and circular economy practices (reuse of resources, e.g. air or water). Both tools 4.0 and circular economy will surely prove helpful in reaching sustainability.

3.2.2. MESO level

At this intermediate level that comprises the topics associated with tourist enterprises or organisations, we find the following 7: Green Hotels, Communication of Sustainability, Corporate Social Responsibility (CSR), Digital Transformation, Green Restaurants, Sustainability Certificates and Green Events.

The Green Hotels topic was covered by 20 of the articles. Sustainable hotels want their customers to appreciate the environmental actions that they perform; guests especially perceive those associated with energy-saving measures, the purchase of local and organic foods and staff training (Arici et al., 2023). Through green technologies, eco-innovation can lead hotels to achieve sustainable competitive advantages (Kuo et al., 2022) as well as to meet certain SDGs (Casais & Ferreira, 2023) which have an influence, above all, on economic growth, decent work, innovation and infrastructures, responsible consumption, accessibility and the removal of inequalities or social imbalances. Smart technologies in hotels may relate to energy and water saving, monitorisation of air pollution, and management of solid waste or waste recycling in general (Leonidou et al., 2013), or in the external context, to an improved supply chain (Masa’deh et al., 2017).

The public needs to be informed about the sustainability actions undertaken by enterprises and organisations. Hence the presence of the Communication of Sustainability topic in 14 works. Hotels, as well as other tourist establishments, should strive to document their sustainable practices by means of reports (Chan & Hsu, 2016) and make their green image visible on digital media (Galati et al., 2023). Even collaborative economy accommodations inform about their sustainable initiatives (Huang et al., 2023; Qi & Chen, 2023). Restaurants also focus their efforts on communicating to customers everything that they do to achieve sustainability (Sung & Lee, 2023). Social networking sites are a good channel for hotels to disseminate their sustainable initiatives; airlines, so often denigrated in terms of sustainability, equally take advantage of digital resources to spread their actions regarding sustainability and CSR (Okumus et al., 2020). CSR was precisely dealt with in 11 articles, from 2017 onwards (Zizka, 2017). Collaborative accommodation platforms (Airbnb) should assume CSR strategies aimed at promoting users’ environmental awareness: for instance, rewarding customers who show ethical behaviour with discounts in prices, as well as hosts who carry out sustainable management of their properties (safety/security and hygiene, recycling and energy saving measures) (Farmaki et al., 2023; Huang et al., 2023). Warmth becomes crucial when it comes to restaurants, which explains why CSR measures are more highly valued by customers when they are carried out by means of individuals instead of technologies (seen as cold) (Shin & Hwang, 2023). Tourist establishments must incorporate customers’ suggestions and comments into CSR so that the latter can have an interactive nature (Sung & Lee, 2023).

Digitalisation inevitably entails “sacrifices”; firms must embark upon a Digital Transformation – a topic treated in 9 of the articles examined. Already in 2010, Adema and Roehl (2010) analysed how events (festivals, shows, sporting events...) were going to experience a significant change due to digitalisation, with a part of live events being replaced by virtual ones. The reservations of all sorts of tourist resources are almost entirely made online now (Assaker & O’Connor, 2023). Hotels have put in place smart technologies that make their services more efficient and sustainable (avoiding a waste of resources) (Casais & Ferreira, 2023). In turn, a total of 6 articles were dedicated to Green or sustainable Restaurants, generally characterised by using technology to avoid waste production, reduce energy consumption as well as the use of materials, improve methods and achieve a more sustainable supply chain (Cho et al., 2023). By way of example, the use of technologies can help to diminish food waste by pre-ordering the dishes before customers arrive at the restaurant. Big data analytics helps to acquire greater knowledge about what consumers buy, where, how, when and why; if catering establishments understand their customers’ behaviour, they will be able to reduce waste generation and become more sustainable (Chou et al., 2022). An interesting case is that of indoor smart farm restaurants, establishments integrated with smart farms that favour sustainability (Joo et al., 2023).

Sustainability Certificates were studied by 5 articles throughout this period. Both restaurants (Park et al., 2020) and hotels, as well as other tourist establishments (Scarinci & Myers, 2014), can exhibit on digital media environmental certificates which, in addition to ratifying the sustainable practices that they implement, serve as lure for tourists concerned with sustainability. Nevertheless, even though travellers claim to be worried about the environment, when the time comes to book a hotel room, environmental certificates may be important but do not constitute a priority; other factors such as price or location definitely turn out to be more influential (Assaker & O’Connor, 2023). In this respect, the study by Yang et al. (2023) deduced that higher-category and larger-sized hotels usually stand better chances of obtaining environmental quality certifications. Finally, two articles addressed sustainability in events, or Green Events; thus, the work authored by Adema and Rohel (2010) concluded that, as far as events were concerned, sustainability (e.g. waste recycling) was not an option, but a necessity. For their part, Slocum and Lee (2014) observed that, in addition to being necessary, sustainability actions not only reduce costs but also improve efficiency and communication.

3.2.3. MICRO level

This area includes the topics referring to individuals. We thus have a two-sided context here: green tourists, residents and employees, and digital tourists, residents and employees.

The topic of tourists’ concern and engagement with sustainability appears in 24 articles – we call this topic Green Tourist. Normally, customers coming from cultures which assign more relevance to environmental problems are the ones who value hotels’ environmental initiatives most positively (D’Acunto et al., 2023). Those influencers who take a greater interest in sustainability are more likely to have followers with the same concerns, and their messages about sustainable practices of hotels will prove more effective (Kapoor et al., 2022). Those customers for whom environmental issues constitute a priority will be the most willing to recommend sustainable spaces, such as restaurants (Joo et al., 2023). Furthermore, committed tourists do not mind paying more for the most sustainable services (Galati et al., 2023). An effort to provide information and education is required for tourists to become engaged with these issues, alongside physical visits to natural sites characterised by their environmental richness (Pencarelli, 2020). Nevertheless, tourists likewise become involved in digitalisation – the Digital Tourist topic receives special attention in 25 articles. Digital tourists end up being promoters or defenders of tourist establishments through online social media, supporting not only those establishments, including hotels (D’Acunto et al., 2023; Galati et al., 2023), tourist accommodations (Qi & Chen, 2023) or restaurants (Cho et al., 2023) but also tourist destinations (Huy et al., 2022), spreading their virtues and offering them first-hand advertising (Arici et al., 2023), becoming true influencers (Kapoor et al., 2022). The actions of tourists on social media may prove both positive and negative for enterprises or destinations. For example, in the event of environmental catastrophes, evidence has been obtained that digital tourists magnify such disasters seeking to receive more likes (Ai et al., 2023).

Tourist employee involvement in sustainability – a topic referred to as Green Employee – is the main concern in 5 of the articles analysed. Employee engagement with sustainability in the hotel industry becomes a must in order to integrate technologies and methods aimed at achieving it (Chan et al., 2020). Those employees who are more aware of the fact that their enterprise has to implement technologies favouring sustainability show a higher level of satisfaction with their work (Masa’deh et al., 2017). It is worth highlighting the need for a sustainable leader or green champion within organisations, and also an executive with an ethical digital culture able to exercise ethical digital leadership. In addition, both employees and managers need to have some minimum digital competencies in order to make the most of their potential during the digital transformation of organisations – an area covered in 4 works about the Digital Employee. Inside the catering sector, for example, training in big data becomes essential to understand customers’ demand, thus generating less waste and reaching higher sustainability levels (Chou et al., 2022). The same holds for training in smart technology when it comes to reducing energy consumption in the hotel sector (Coghlan et al., 2023). On the other hand, the role played by the staff of destination management offices must include monitoring what is said on online social networks. This turns out to be essential so that destinations can keep not only a good image but also a realistic one (Ai et al., 2023). All in all, both training and a proactive attitude of all types of executives and employees throughout the tourist sector are key to guarantee digitalisation success.

Three of the articles under study additionally highlighted residents’ commitment to sustainability issues, an example being when they become digital activists opposed to the tourism-driven transformation of destinations (Garay et al., 2020) – we have labelled this topic as Green Resident. Conversely, residents may also express their satisfaction with tourist development when it implies not only economic growth but also the protection of their heritage and social justice (Rastegar et al., 2021). The study by Ricker et al. (2013) showed how locals engage with coast preservation, voluntarily including in a database texts, videos or other types of resources that might prove helpful in addressing basic issues for sustainable development linked to climate change. Finally, the Digital Resident topic was analysed by Vu et al. (2020), who supplied evidence that the relationship between residents and tourists often improves if their respective locations are studied through the geolocation of both groups’ trajectories within a tourist site.

4. Conclusions

4.1. Discussion

It becomes visible that the interest raised by this topic in hospitality and tourism, where sustainability and digitalisation intertwine, has concentrated mostly in the last decade since most of the articles examined were published during the last few years (only 21 of the articles examined appeared before the 2020s). A similar growth was detected by Özköse et al. (2023), though focusing on the field of smart tourism. The national context reveals that the United States, followed by Spain and China, stand out as the countries where these issues have received the most attention, with others – especially European ones – at a certain distance, which matches the results obtained in preceding studies (Rodrigues et al., 2023). These works mostly addressed digitalisation and sustainability from the perspective of tourism in general, despite considerable attention also being paid to hotels or accommodation, followed by tourist destinations, focusing to a lesser extent on catering, events and mobility (means of transport).

Empirical research methods clearly prevailed over theoretical ones, survey-based field studies standing out among the former, even though content analysis based on secondary information – as that contained on social networks (e.g. Facebook or Instagram) – or the data provided by various peer-to-peer applications for accommodation (such as Airbnb) or others of a professional nature (among them, Expedia or Booking) or aimed to disseminate tourism-related contents (including TripAdvisor or Yelp) are important in quantitative terms too. The aforesaid social media platforms match those mentioned in the bibliometric study conducted by Nusair (2020). It comes as no surprise whatsoever to check that social media receive the most attention among the technologies examined in the different studies, although a large number of articles refer to ICTs or technologies in general as well, relevance being likewise assigned to green and smart technologies.

While this work highly values digitalisation, it was actually prepared in a fully ‘traditional’ way. Excel served to classify the diverse characteristics of the articles analysed, and an examination of the topics covered was performed taking as a reference a previous reading of the works to be studied and following the criteria of the authors themselves.

4.2. Theoretical implications

The study identified the Journal of Sustainable Tourism, followed by the Journal of Hospitality & Tourism Technology and the International Journal of Contemporary Hospitality Management as the most prolific journals in the field of tourism and hospitality in the fertile area where digitalisation and sustainability cross paths.

Our main contribution lies in the classification of the digitalisation and sustainability area at three levels. The MACRO level refers to the macro environment and trends, i.e. to the issues related to the context where all the agents involved in the tourism and hospitality sector develop their activity. As for the MESO level, it is the one of organisations, especially the enterprises operating in the tourism sector. Finally, the MICRO level features the persons who form part of tourist destinations on an individual basis, as customers (tourists) or workers (executives, entrepreneurs), or who reside in that geographical area (see Figure 2).


Figure 2. Digitalisation and sustainability, levels and topics

[image: ]

Source: Own elaboration.


A number of cross-sectional issues appear in each one of these levels. Thus, at a MACRO level, the topics of Sustainability/SDGs, Climate Change, Green Destinations and Sustainability Indicators (all of them closely linked to sustainability) correlate at a MESO level with CSR, Green Hotels, Green Restaurants, Green Events, Sustainability Certificates and Communication of Sustainability. And if we move further down to a MICRO level, a connection would exist with the issues referred to Green Tourists, Employees and Residents, i.e. those committed to sustainability. This means that both the individuals and the enterprises, as well as the supra-organisations or the environment, are imbued with the idea of sustainability.

Similarly, focusing on technology at a MACRO level, we have the topic associated with Tourism 4.0, which would find correspondence at a MESO level with Digital Transformation – as well as with Digital Tourist, Employee and Resident at a MICRO level.

Furthermore, other topics were included at a MACRO level – among them, Mobility, Collaborative Economy, COVID-19 or Circular Economy – because they all relate to digitalisation and sustainability, as justified in the section dedicated to presenting the results, and stand out as important issues in the context of tourism and hospitality.

There are geographical areas with great tourism potential which have received hardly any attention in the studies about sustainability and digitalisation, among them a large part of America (except for the United States), Africa and Asia, this being another finding shared with preceding works (Gonzalez et al., 2022).

4.3. Practical implications

Public administrations ought to know what residents say about destinations on social media. They sometimes vent their tourism phobia on them, but they also unveil problems and sometimes suggest possible solutions to issues related to tourism. The prevalence of social networks over other technologies examined in this work can hardly be denied. Tourists and residents show their tastes, likes and dislikes there. Therefore, enterprises and public organisms need to monitor what is said about them, so that they can moderate possible negative comments and use (through big data) trends to understand their respective behaviours. Entrepreneurs might additionally take advantage of these social networking sites to learn, find their peers and obtain both technical and emotional support, which will surely help them in their business activities.

The articles under study depict a variety of roles played by technology, which can be exploited by enterprises and public entities in the context of tourism. In this regard, awareness raising among tourists in favour of sustainability can be worked on by means of gamification-oriented ICTs (Souza et al., 2020). Likewise, smart technologies have the potential to provide hotels with numerous benefits, contributing to the following SDGs: economic growth, decent employment, innovation and infrastructures, accessibility, removal of inequalities and responsible consumption (Casais & Ferreira, 2023). Robots can equally favour SDGs in the tourism context (creation of well-paid jobs, carrying out dirty, boring and dangerous tasks, stimulating accessible tourism, etc.) (Ivanov et al., 2023). For their part, applications with location features, such as those counting steps or calories, not only help to take care of one’s health but also manage to make their users more aware of sustainable mobility (Kim & Hall, 2022). Additionally, the utilisation of data analytics offers great possibilities to avoid saturation problems, overtourism and overcrowding, all of which strain the relationships between tourists and residents, through the analysis of social media data (Vu et al., 2020). Furthermore, ICTs make it easier to save energy and other resources, favouring recycling as well within the fields of collaborative economy – Airbnb – (Farmaki et al., 2023), hotels (Casais & Ferreira (2023), restaurants (Madanaguli et al., 2022) and transport (Kim et al., 2023). All without forgetting that technology largely enhances tourist awareness to preserve animal wildlife (Suárez-Rojas et al., 2023) or world heritage sites (Balakrishnan et al., 2023).

In contrast, technology has had negative effects on sustainability, which may go against different SDGs. It deserves to be highlighted that ICTs sometimes lead to broadening the digital divide, as pointed out by Ivanov et al. (2023), for example, in the case of robots, generating digital rubbish too (Guo, 2025), digital stress or intoxication, which should be offset with the concept of digital well-being (Floros et al., 2021). Attention must also be paid to the large energy consumption that digitalisation implies (Dzwigol et al., 2024), the violations of privacy derived from ICT use, for instance, through surveillance at the workplace (Rydzik & Kissoon, 2022), and the loss or precariousness of employment, among other issues, which may result from the adoption of robotics (Ivanov et al., 2023) or even the overtourism caused by collaborative economy applications (Chamizo-Nieto et al., 2023).

4.4. Limitations and future research lines

This work revolved around the analysis of articles published in indexed journals belonging to the Hospitality, Sports and Tourism category on WoS. Therefore, we left aside articles published in other contexts, as well as books or papers presented at conferences. Even so, the article can come in handy for teachers in the area of ICTs applied to tourism, since information is provided about how technologies have the potential to become useful tools to reach sustainability, and also for academics and executives, because of the multiple theoretical and practical implications.

Among future lines of research, it is worth examining in greater depth the role of the metaverse and virtual reality in the tourism sector, insofar as they are present-day tools, but we need to delve deeper into their potential when it comes to the sustainability of businesses and destinations. The same holds for blockchain technology, robots and big data, all of them with great possibilities but not sufficiently studied as far as sustainability is concerned. The role of employees in digitalisation is crucial too (Gonzalez et al., 2020), but the human resources approach remains practically unexplored, concerning the use of digitalisation to favour sustainability in tourism.

4.5. Conclusion

This work carries out a review of the literature on ICTs and sustainability in Tourism and Hospitality through the examination of articles published in journals framed within the category of Hospitality, Sports and Tourism of WoS. Technology has helped (via efficiency, resource reduction, information, education, awareness raising, transparency and virtualisation) or hindered (due to overcrowding, the digital divide, lack of privacy and energy consumption) the achievement of sustainability in the tourism and hospitality sector. This conclusion matches those reached in previous studies (Gössling, 2017), according to which numerous contradictions exist when it comes to the advantages and drawbacks that technology entails regarding sustainability in tourism. We conclude that technology has a neutral nature (Miller, 2021): it is up to the people and the entities that use technology to try and fully exploit its potential to favour sustainability, and thus minimise the possible negative consequences derived from implementing it. The literature review performed leads us to state that, in order to achieve sustainability (García-Sánchez et al., 2024), we need to understand how the latter can be reached by means of different technologies (Paladini & Saha, 2023).

It is important to highlight the key role played by pedagogy when instilling the importance of sustainability in society as a whole, as well as in firms, institutions and individuals. Hence the relevance of communicating sustainability to the public; beyond what the tourist can consume in those more sustainable establishments, what matters is to recognise the value that sustainability provides and reinforce sustainable behaviours in these types of businesses. This pedagogic task must be performed not only by private enterprises but also by public entities, e.g. museums, or tourist destination managers.

Finally, this paper has shown that, despite offering plenty of opportunities for tourism and the agents associated with it, ICTs also pose manifold challenges for both the environment and society. Therefore, institutions, firms and individuals should place digitalisation at the service of sustainability – and human beings. Failing to do so would be a terrible mistake.
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