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Abstract: The tourism industry is one of the fastest growing sectors, even though in the last couple
of years there has been a negative effect due to the COVID-19 pandemic. This growth has led to
an increase in environmental, economic and social impacts. Furthermore, the transition towards
a circular economy has become one of the priorities of the European Union given its orientation
towards sustainable development. However, the concept of circular tourism has been poorly analysed
until now. This paper aims at identifying a set of life cycle-based sustainability- and circularity-
related indicators for the hospitality sector by means of a literature review and a content analysis.
It presents an overview of the most relevant themes and indicators in the tourism sector, showing that
carbon footprint and resource-related indicators are especially relevant. Given the complexity of the
measurement of circularity and the fact that life cycle-based indicators have started to be considered
in this field, the paper also proposes some criteria for indicator selection to make their application
more feasible for hospitality actors.
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1. Introduction

The tourism industry is one of the fastest growing sectors, with an increase of 5.52%
in arrivals (2017-2019) [1,2], even though the COVID-19 emergency led to a decrease as
high as 83% during the first three months of the year 2021 when compared to 2020 [3].
Despite this, tourism activities cause impacts related to all three conventional sustainability
pillars, such as natural ecosystem degradation, seasonal employment, cultural heritage
degradation, etc. [4—6]. The United Nations World Tourism Organization (UNWTO) has
brought its attention to the promotion of sustainable tourism (ST), which “takes full account
of its current and future economic, social and environmental impacts, addressing the needs
of visitors, the industry, the environment and host communities” [7].

In order for ST to be successful, the use of appropriate measurement tools for quan-
tification of the level of sustainability as well as the grade of their evolution over time is
required [8]. Such tools may also be vital for monitoring sectoral development in order to
enable the assessment of tourism policies and practices for measuring sectoral progress and
developing suitable strategies for a better future. They can also be used for transferring
knowledge through the production of quantitative and objective data that can deliver a
richer understanding of tourism-related phenomena [9]. These may include indicators
and indices [10] which usually focus more on the main area where the visiting trip takes
place (destination level) rather than on a single accommodation (hospitality level) and
comprise positive effects (typically economic ones) and negative effects (typically social and
environmental ones) [11]. According to Zeppel [12], such indicators/indices are usually
simple to measure but tend to consider social aspects less frequently. To this end, several
frameworks, systems and mechanisms for sustainability indicators have been developed at
an international level—see, for example, the UNWTO indicators for destinations [13], the
European Tourism Indicators System [14], the Organisation for Economic Co-operation and
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Development (OECD) indicators for competitiveness [15], the Global Sustainable Tourism
Council (GSTC) criteria for hotels and tour operators [16], the European Environment
Agency (EEA) indicator-based reporting mechanism [17], etc.

Assessing the multi-dimensional impacts in tourism can be challenging. The concept
of life cycle thinking (LCT), with its methodologies—e.g., life cycle assessment (LCA), life
cycle costing, social life cycle assessment—covering all three pillars of sustainability, has
been increasingly used by the scientific community for products and services, including
tourism, given the robustness of such tools [5,18,19].

In line with the UN, the EU has already adopted a sustainable development stance,
thus indicating amongst its priorities the transition to a circular economy (CE) [20]. This
concept promotes the idea that the value of products as well as that of materials and
resources should be maintained for as long as possible within the economy, whilst waste
needs to be minimised [21]. When it comes to circular tourism (CT), varying ideas have
been proposed regarding a possible definition [4,22]. In theory, the concept of CE (and
thus CT) should encompass all three pillars of sustainability [23], even though this is
not always true [24]. Indeed, the way a CE can promote sustainable development, and
vice versa, remains not comprehensively defined [25]. The CE has been mostly related to
environmental benefits [24], whilst the other two pillars appear to have been somehow
overlooked [25]. The scientific literature has highlighted the importance of CT when it
comes to promoting or achieving sustainable tourism [26-29], whilst others underline the
possibility for ST to be a means of reaching CT and vice versa [30,31].

Within the tourism industry, hospitality is the largest subsector [32], with a great
share of impact on an extended version of the three dimensions of sustainability, i.e.,
economic, governance, social, ethical and environmental [32]. Customers are increasingly
aware of such issues and have higher expectations towards accommodation owners and
operators [33]. At the same time, customers have been using online booking platforms at an
ever increasing rate when booking an accommodation [34,35]. However, to date, there are
limited ways for accommodation businesses to report on their sustainability performance
to customers when making the booking. To the best of the authors” knowledge, there is no
scientific literature on the development and selection of such indicators that are applicable
for tourism practitioners.

This article, which builds upon previous research [4,36-38], aims at identifying a set of
life cycle-based sustainability- and circularity-related indicators for the hospitality industry
by means of a literature review, thus providing some insight towards the relation between
the concepts of sustainability and circularity in the sector. This article is structured as
follows: first, the procedure of the literature review is provided in Section 2; then, the
results are presented and discussed in Section 3; finally, some conclusions are drawn and
future developments are illustrated in Section 4.

2. Materials and Methods

In order for the research objective to be met, three literature reviews were carried out
concurrently using the EBSCO Discovery [39] service (which included both Web of Science
and Scopus databases) and subsequent snowballing. The language was not a selection
criterion due to the novelty of the topic; therefore, texts in languages other than English
were also analysed. The first search concerned literature on sustainable tourism indicator
reviews, i.e., a meta-review of studies that assess the impact of tourism on sustainability
aspects given the plethora of articles tackling the issue [37]. Secondly, literature on tourism-
related sustainability indicators based on life cycle thinking was analysed because of the
robustness of the concept, especially when it comes to individual accommodation assess-
ment and its link to CT [5]. The third search revolved around indicators and assessment
approaches specifically for CT, as hospitality companies have started to more systemati-
cally apply R-strategies such as reuse, recycling and recovery [4]. The reviews all included
the more general term tourism, of which hospitality is a subsector, due to the limited
amount of research specifically on hospitality only. All three searches focused on varied
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perspectives from a general point of view (e.g., by using terms, such as tourism) to more
accommodation-specific ones (e.g., by using terms such as accommodation, hospitality,
hotel, etc.)—please refer to Table 1.

Table 1. Structure of literature reviews.

Review Type

(A)

Meta-review sustainable (B) Sustainable tourism (C) Circular tourism
tourism assessment assessment based on LCT assessment

Search Terms

(sustainab* OR environ* OR social

“bed-and-breakfast”) AND
(assess* OR measure* OR metric*
OR indicator*) AND (review)

(sustainab* OR environ* OR social

OR economic) AND (touris* OR (circular®) AND (touris* OR

OR economic) AND (touris* OR - C e hospitality OR

- s e hospitality OR accommodation - “
hospitality OR accommodation OR hotel* OR hostel* OR accommodation* OR hotel
OR hotel* OR hostel* OR OR hostel* OR

“bed-and-breakfast”) AND
(assess* OR measure* OR metric*
OR indicator*) AND (life) AND

“bed-and-breakfast”) AND
(assess* OR measure* OR
metric* OR indicator*)

(cycle)
Specifically on - Specifically on - Specifically on
Inclusion Criteria pectically . pecihically .. pecihically ..
assessment/indicators assessment/indicators assessment/indicators
Exclusion Criteri Not relevant - Not relevant - Review, editorial
xclusion Lriterla Not available - Not available - Not available

For literature review “A”, 21 results were found. After the inclusion/exclusion criteria
were taken into account, 8 articles [8-10,40-44] were selected. All of them are quite recent:
one is from 2007 whilst the rest are from 2014 onwards, and half of them are from 2020.
With regard to literature review “B”, 648 results were found. The implementation of the
inclusion/exclusion criteria resulted in 14 works [45-58] (11 articles, 2 book chapters and
1 thesis), out of which 10 are in English, 1 is in Spanish and 1 is in Portuguese. The findings
are recent (from 2011 onwards; two of them are from 2021). For literature review “C”,
after the title search, 71 publications remained from 694 (of which many were duplicates).
After the abstract search, 30 papers were selected for full-text search, of which 9 were
considered [59-67] for the final analysis. All of them are recent (from 2011 onwards).

Through a content analysis [68], the authors extracted the indicators proposed in
the literature and grouped them into themes in an iterative process. This was conducted
separately by the authors in a first step, whereafter they compared their themes and
corresponding categorisation of indicators and streamlined their results. Simultaneously,
the indicators were consolidated to make them more generic in nature so as to allow for
wider applicability.

3. Results and Discussion

The following subsections first present the findings of each of the three reviews
(summarised in Table S1I—Supplementary Materials) and then provide options for fur-
ther analysis. It is to be highlighted that the results summarised in Table S1 refer to
indicators/indices as they were retrieved from the various articles, thus not necessarily
representing the opinions of the authors of this article. Indeed, according to the authors, in
some cases, indicators/indices have been misplaced under the pillars—e.g., litter / pollution
was placed under the social pillar [10]. Finally, an overview of the most frequently men-
tioned themes and indicators throughout all reviews is presented in Table 2. The indicators
are divided into energy-related, resource- and waste-related, impact-related, land-related,
socio-economic and socio-cultural themes. Within each theme, the indicators are ranked
according to their occurrence.
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Table 2. Themes with most frequently mentioned indicators.

Energy-Related

Energy use

Renewable energy use

Resources/Waste-Related

Water supply/use

Recycling rate

Waste generation rate

Water treatment

Q| W IN| -

Water quality

Impact-Related

Climate change

Biodiversity

Acidification

Nutrient enrichment

Q| W | N |-

Photochemical oxidants

Socio-Economic

Employment

Health and safety

Number of tourists

Local community benefits/damages

Q| | W[ DN |~

Infrastructure investments

Socio-Cultural

Cultural heritage

Local identity

Gender equality

Cultural richness and exchange/environmental education

Satisfaction of tourists

Local people’s perception of tourists

N| |G| W [N~

Security

Land-Related

Land management/use

Landscape/visual pollution

Coastal zone erosion

Urbanisation

Q| = | W DN |~

Land conservation

3.1. Sustainability Indicators

The identified publications (please refer to Table S1) were then analysed in terms of
the proposed sets of indicators. As a general finding, it seems that the issue of identifying
life cycle-based sustainability indicators for the tourism industry, and more specifically
for the hospitality subsector, has been poorly addressed so far, thus confirming previous

studies [36,37].

In contrast, when it comes to sustainability indicators in general, the meta-review
showed a plethora of publications that have tackled this issue hitherto as well as several
international frameworks, systems and mechanisms [13-17]. In terms of specific foci within
the tourism industry, the analysed reviews [8-10,40-44] focused in general on tourism; three
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of them explicitly focused on the destination level [9,40,43], whilst none of them specifically
tackled the hospitality subsector. Another significant finding for the main objective of this
article was that none of these reviews mentioned whether the identified or proposed sets
of indicators could be considered as life cycle-related. In fact, some of the reviews did
not provide indicators at all but rather a thorough discussion on them [41,42,44]; for this
reason, they were considered in the analysis as a contribution to the discussion. On the
other hand, three of them explicitly considered the three pillars of sustainability separately,
therefore providing environmental, economic and social indicators [8-10], whilst Markovi¢
Vukadin et al. [9] provided social along with cultural ones. Finally, two reviews [40,43]
provided sustainability indicators, without clearly citing any of the pillars.

In general, the proposed indicators appeared to range from measuring specific as-
pects to more generic ones. Indicators such as “production of energy from renewable
sources” [10], “waste generated” [40] and “expenditure per tourist night” [43] are examples
of more specific indicators, whilst “reducing impact”, “visitor fulfilment” [8] and “clean
food and tourism” [43] can be seen as more generic, qualitative in some cases, indicators to
assess sustainability. In most cases, sustainability indicators refer to energy/resource effi-
ciency [8-10,40], waste generation [9,10,40] and water consumption and/or quality [9,10,40]
for the environmental pillar. Regarding the economic one, indicators related to expendi-
tures per tourist [10,43] and occupancy rate of accommodations /net tourism receipts [10,43]
were mentioned more frequently. Finally, for the social pillar, local community [8-10,40],
visitor satisfaction [8,10] and cultural heritage [8,9] were amongst the most cited. It must
be mentioned that in some cases, the sustainability indicators considered by some authors
under one pillar could actually also be associated under another one—e.g., “health and
safety” and “local community” were sometimes considered to be “economic”, but they
could also be considered as “social” [69].

In one review [40], international framework/scheme indicators were provided that
follow different perspectives: pressure/stress (caused by human activities that affect
environment, culture and economy), state (current state of the industry), response (of
society and management efforts to solve problems identified by other indicators), impact
(on the social and economic roles of the tourism destination), performance (distance to
target of the industry), efficiency (of human activities to resolve identified problems;
comparison of gain and expenditure) and early warning (apparent changes that could
influence the sustainability of the industry). Torres-Delgado and Saarinen [10] identified
several sustainability indicators based on different scientific articles whilst explicitly citing
the three pillars of sustainability in three cases [70-72].

3.2. Life Cycle-Based Sustainability Indicators

When it comes to life cycle-based sustainability indicators, literature review “B”
revealed two different thinking concepts for defining the life cycle: one follows the
LCT [5,18,36,37] (focusing on the physical life cycle of a product or a service from raw
materials extraction to production, distribution, use and end-of-life treatment), whilst
the second one follows the tourist area life cycle (TALC) evolution [73] (focusing on the
market life cycle of a tourist area, from exploration to involvement of local residents and
to development, consolidation, stagnation and finally decline or rejuvenation of the area).
As mentioned in Section 1, the objective of this ongoing project concerns the LCT concept
given the consolidated robustness of its methodologies that embrace the three pillars of
sustainability. However, the results related to the TALC concept were not excluded from
this analysis as (i) they were technically life cycle-related; (ii) in many cases, they provided
similar results to the LCT-based ones; and (iii) the tourist areas/destinations had been
considered in literature review “A”, as well.

The analysis of the results showed three publications that actually propose a “one-fits-
all solution” of a single indicator that could sufficiently cover both carbon footprint/climate
change [53,54] and energy use [45]. Carbon footprint was also present in other sets of pro-
posed indicators along with other environment-related ones [49-52]. Other frequently men-
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tioned environmental indicators included energy efficiency /consumption [50-52,58] and
acidification [49,52]. When it comes to the economic pillar, only a limited number of cases
tackled it in an explicit way, mainly via the contribution of tourism to income [46,47,50]
or job creation [46,47], even though their connection to the LCT concept is not clear. Fi-
nally, regarding the social pillar, indicators related to the impact category of health (and
safety) appeared to be most mentioned [46,48,50], followed by indicators concerning the
stakeholder local community [46,48,50] and employment issues [47,48,50].

Steinmann et al. [52] attempted to identify a set of environmental life cycle-based indi-
cators from the Ecoinvent database that would be optimal and representative of all of them
by using a combination of the principal component analysis (PCA) with an optimisation
algorithm for almost 1000 products (even though tourism as a service was not explicitly
mentioned). The results interestingly reported at a high variance of products that such a
set of indicators would include global warming, land use, ozone depletion, (the combined
effect of) acidification and eutrophication and terrestrial and marine ecotoxicity [52]. Low-
ering such variance from 92 to 84%, the set can be further reduced in terms of the number
of indicators, thus including energy, water, land and materials [52].

Another set of environmental life cycle-based indicators with a specific application on
a defined area of concentrated tourism (DACT) was formulated as a composite indicator
(Tourism Environmental Composite Indicator—TECI), which included energy, water, waste
and carbon footprint (for hotels and for transport) [51]. Being somewhat connected to the
tourism industry, inclusion of indicators such as accommodation, thermal energy, electricity,
road transport, air travel and food was also proposed—or, alternatively, as previously
mentioned, the use of a single indicator, i.e., carbon footprint for the residences [53].
Furthermore, Filimonau [49] mentioned a set of the most frequently influenced impact
categories specifically for the tourism sector, comprising acidification, nutrient enrichment
and photochemical oxidants as well as climate change. Finally, a set including loss of
biodiversity, land management, energy use and climate change was also proposed [50].

3.3. Circularity Indicators

With regard to circularity indicators resulting from review “C”, interestingly, most of
the papers were written in the past five years, while in China, the term “circular tourism”
had existed for longer [74], explaining the earlier publication of Zhao and Tao [59]. In
contrast, the concept has appeared more recently in English literature, and as can be seen
from the limited number of results, the development of indicators to assess circularity is
still in its infancy. Instead, several publications [75-77] on CT focus on the circular practices
of tourism services, mainly including the R-hierarchy, without assessing the impact of
these practices.

The papers explicitly mentioning the CE in connection with assessment often do so
without explaining why the assessment approaches they chose were suitable to establish
the circularity of the tourism service. For instance, Maugeri et al. [61] conducted an LCA of
a one-night stay at a hotel in the context of CE but failed to mention how their case differs
from a sustainable tourism case. In a similar manner, Pan et al. [63] and Randazzo et al. [64]
presented indicators which could also be ascribed to green or sustainable tourism, related
to renewable energy, lowering carbon emissions, circular resource use (most closely related
to CE) and education for the local population. Nocca [62] identified indicators from case
studies on cultural heritage and found that the managers of the sights involved in the study
were indifferent to whether the tourism should develop in a linear or circular way. However,
there were several indicators related to building restoration and refunctionalisation that
could, in theory, be ascribed to circularity, as visible in Table S1 [62]. Another group of
papers was mainly concerned with waste-related indicators. Voukkali et al. [67] created
several indices related to waste for coastal municipalities, whereas Son et al. [65] developed
indicators to document the recycling behaviour of hotels in Vietnam, though without
explicitly mentioning the circular economy. On a broader scale, Hartley-Ballestero and
Suarez-Espinoza [66] analysed regional circularity indicators of tourism areas in Costa
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Rica, which are mainly related to the management of community and biodiversity, spatial
planning and the water cycle. The papers of Scheepens et al. [60] and Zhao and Tao [59]
are directly related to the assessment of the CE in tourism. Scheepens et al. [60] were
the first to apply two LCA-based methodologies to the water tourism sector, namely the
eco-costs/value ratio model to analyse the potential environmental impacts of business
initiatives, and the circular transition framework. The latter covers the whole product life
cycle to help understand what forms the design of circular business models could take and
how these business models could be introduced. In contrast, Zhao and Tao [59] conducted
a Delphi study with an analytic hierarchy process to identify eight indicators to assess
CT spots which revolve around resource efficiency and recycling as well as economic,
social and environmental impacts. These are similar in scope to the ones proposed by
Hartley-Ballestero and Suarez-Espinoza [66], though the latter are more extensive and
more focused on water management.

3.4. Further Analysis

The selection of appropriate indicators can be quite complex and may depend on the is-
sue to be handled and on the form of measurement that is expected to be accomplished [42],
whilst stakeholder consultation and planning may be fundamental steps [56,71]. In general,
in order for an inclusive set of indicators to be selected, a series of criteria would need to be
met. These may be numerous, comprising criteria such as relevance, scientific precision,
measurability, transparency, adaptability, comparability, updating, cost efficiency, territorial
representation, temporal representation, sensitivity, communication and participation [10],
or sometimes they can be summarised in a less extensive set, comprising criteria such
as relevant, accepted, credible, easy and robust [50]. In the case of implementation of
such indicators in the hospitality industry, one would have to consider criteria such as
being scientifically robust, simple to calculate and usable for both accommodations and
clients [38].

Most of the proposed sets are related to international frameworks and/or schemes [13-17].
However, the relevance of the identified indicators to the tourism industry, and more pre-
cisely to the hospitality subsector, has not always been clear. In many cases, the indicators
were proposed in general or for a great number of products/sectors (including tourism)
or tourism destinations; however, only in a limited number of publications was a clear
connection made to accommodations. It is to be highlighted that such a connection was
clearly made only for recycling rate [64] and carbon footprint or climate change [51,53,78],
although the use of it as a proxy for all indicators was criticised for systems where the
impacts are not only connected to a few activities, such as consumption of energy and/or
a small number of resources [53]. In the case of hospitality, such a limit could depend on
the type of accommodation—e.g., the number of activities and/or material /energy flows
cannot be the same for a small B&B and for a five-star hotel.

Keeping the criteria for indicator selection in mind, this paper provides a first overview
of indicators or indicator sets (Table 2) that could be important to assess for actors in the
hospitality sector that are moving towards sustainable CT. The themes cover ST-, LCT- and
CT-based indicators, which each cover similar but slightly different topics. While in ST
and LCT there is a stronger focus on sociocultural indicators, CT is more concerned with
resource- and waste-related indicators. As could be expected, it was also found that the
review on LCT-based indicators proposed more indicators related to LCA impact categories.

Regarding the conceptualisation of indicators, the specific position of tourism, and
particularly the hospitality services, should also be taken into account. Accommodation can
essentially be seen as a service of durable goods (for instance, a hotel room with its furniture
and equipment) which are rented to customers over and over, thus showing characteristics
of a product service system [38]. After conducting an initial life cycle-based assessment,
in line with the underlying rationale of CT, the best solution to provide the function
of “staying one night” can be identified. It will determine whether the accommodation
owners should opt for reusable or single-use options, especially concerning amenities. For
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continuous monitoring of the impact, a simpler assessment could then be designed against
the background of maximising the durability of the rented products through maintenance,
while minimising the throughput of related single-use products (for example, the amenities
in hotel rooms) and managing their disposal. After a more comprehensive assessment (for
example, an LCA), accommodations could, hence, map the products needed per guest and
separate them into durable and single-use products then to be matched with the respective
assessment approach.

4. Conclusions

The tourism industry is one of the fastest growing sectors, even though in the last
couple of years there has been a negative effect due to the COVID-19 pandemic. This
growth has led to an increase in sustainability-related impacts. Furthermore, the transition
towards a CE has become one of the priorities of the European Union given its stance
towards sustainability. However, the concept of circular tourism has been poorly analysed
until now. This paper aimed at identifying a set of life cycle-based sustainability and
circularity-related indicators for the hospitality sector drawing from the literature on
sustainable tourism and indicators related to LCT and CT.

In general, the sustainability indicators appeared to differentiate from the life cycle-
based and the circularity indicators as the former also included socio-economic and socio-
cultural aspects. Sustainability indicators have been proposed by international organ-
isations and frameworks and have been studied in depth by the scientific community
for the tourism industry. However, specific sustainability indicators have rarely been
addressed or specified for the hospitality subsector. The same also goes for life cycle-based
sustainability indicators for the tourism industry in general, let alone for the hospital-
ity subsector. It seemed that carbon footprint/climate change has been mentioned most
often (though also criticised in other cases) to be used as a life cycle-based sustainabil-
ity indicator for tourism and for hospitality, either alone (as a proxy) or amongst other
indicators. Other commonly used LCA indicators included acidification and nutrient
enrichment/eutrophication. With regard to circularity indicators, it appeared that recycling
rate and waste-related indicators were most commonly mentioned, even though it was
found that the CT literature is still preoccupied with practices rather than their assessment.
Furthermore, it was proposed that an impact assessment of hotel services could be carried
out according to circularity strategy (durable vs. single-use).

Besides a description of the literature on sustainable, LCT-based and circular tourism
indicators, this paper also contributes with a first analysis and selection of relevant indicator
themes and subcategories that can be used by practitioners wanting to assess a hospitality
business’ contribution towards more sustainable development through CT.

Future developments within the framework of an ongoing EU-funded project (“AIM—
Attraction and International Mobility”) will include the identification of life cycle-based,
scientifically sound and easy-to-use sustainability indicators and circularity indicators to be
used in online booking platforms. This will be performed also via the implementation of life
cycle sustainability assessment (LCSA) case studies, which will result in the identification of
the most frequently mentioned indicators. Finally, the indicators that have been identified
through this literature review along with the ones identified via the LCSA case studies will
be used in decision-making tools (e.g., analytic hierarchy process, Delphi) by involving
relevant stakeholders (e.g., tourism experts, tour operators, accommodation owners, online
booking platform operators, etc.) in order for the most suitable to be selected.
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Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/su132111853/s1, Table S1: Sustainability and circularity indicators for tourism—findings of
the three literature reviews [8-10,13,40-67,70-72,79-81].
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