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Abstract: Economic activity today is still based on a linear model of production and consumption:
extract/produce and consume/throw, which exhausts natural resources and generates waste.
The current linear economy does not optimize materials nor favour their recycling, reuse or
recovery. Hence, the concept of Circular Economy (CE) has received increasing attention between
policymakers and stakeholders worldwide. However, the literature on CE was mainly developed for
the manufacturing sector, and only a few references are found on the tourism sector even though it is
a sector where huge consumption of energy and water, food waste, congestion problems and CO,
emissions take place. This work aims to evaluate the importance of tourism in the CE literature and
to identify current research trends and possible gaps in the literature on CE and tourism. In order to
identify papers for this, the authors carried out a literature review of papers in the social science
citation index (Web of Science) and Scopus. The keywords used are related to the tourism sector
and CE, and the last search was made at the end of January 2020. Only papers published in English
have been considered in the sample, which totals to 55 articles. Each contribution is analysed and,
according to its content, classified into eight streams; then, the paper identifies two knowledge areas
in tourism that this scientific production covers and the areas with lack of knowledge generated.
Findings show that more research is needed about tourism’s intersection with CE in order to generate
possible solutions towards a more sustainable tourism industry.

Keywords: Circular economy; CE principles; circular practices; rural tourism; cultural tourism;
maritime sector; renewable energy; resources consumption; sustainable development; waste generation

1. Introduction

Nowadays, more resources are being defined as critical, and resource depletion is getting more
threatening [1]. Economic activity is still described with a linear model of production and consumption
that assumes a take-make-waste pattern in which with energy, labour and capital produce goods and
services obtained from natural resources with a single life cycle. Resources are taken from the earth
(take), processed into components (make) and, after being used, thrown away (waste). This is called
the cradle-to-grave principle [2]. This linear consumption pattern in which the end user is responsible
for the removal of the product seemed to be successful in providing affordable products and global
welfare but was totally based on waste of resources and the creation of garbage [3].

In light of this, the Circular Economy (CE) has been an object of increasing attention among
policymakers, stakeholders and managerial staff in the last few years, becoming a priority in national
policies in a growing number of countries. CE appears as an alternative to the current model of
production and consumption with the potential of solving environmental challenges, and at the same
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time, it opens up opportunities for business and economic growth. Within a CE society, no waste for
disposal should exist; instead, waste should be viewed as a new resource within the economy [4].
Following the CE model, the pressure on the critical resources and the negative effects of disposing of
waste can be reduced, whilst reutilization of resources and products can be promoted. Hence, more value
can be obtained from the produced resources.

Tourism is an important contributor to employment and GDP in many countries and regions,
especially in the EU, where five countries are among the ten best tourism destinations in the world [5].
Tourism also has the potential to contribute to development in rural, peripheral or less developed
areas. Indeed, infrastructures created for tourism purposes contribute to local development, while jobs
created or maintained can help counteract industrial or rural decline. Nevertheless, tourism also
causes significant environmental impacts and can generate great pressure on local resources, producing
negative externalities. In addition to land use, it requires resources such as water, energy and food,
producing large amounts of waste (solid waste and sewage), as well as congestion on roads, noise and
air pollution and, therefore, CO, emissions [6], and the reason is the linear economy model that we
currently follow.

However, the literature on CE was developed mainly for the manufacturing sector, and there are
few references to the tourism sector despite the fact that it is an industry predominantly configured
around the model of the linear economy. Therefore, many CE solutions can also be applied to
tourism businesses and destinations to reverse the trend and reduce consumptions of natural resources,
waste and CO, emissions. However, even recognizing that resources are scarce and limited and that
this linear model is no longer viable, in general, the tourism industry has not shown a clear and decisive
transition towards a more circular tourism model [7].

Several research questions arise regarding the circular economy and tourism, mainly the following:
What is the importance of the field of tourism in the CE literature? What are the current trends
of research in CE and tourism? What kind of knowledge is produced? This article presents a
comprehensive review on the circular economy and tourism in an attempt to answer these questions.

The aims of this paper are, first, to present a bibliometric review on the circular economy in
all fields of research, analysing the importance of CE in the literature, the main journals publishing
research on CE and the research fields where this scientific production is published; second, to analyse
the importance of the literature of CE in tourism and to classify all this scientific literature available
on the circular economy and tourism into research streams according to its content and CE principle
dealt with; and third, to further develop the model of knowledge needs in tourism of [8] to identify the
knowledge areas in tourism that this scientific production on CE and tourism cover and to indicate the
areas where new knowledge is needed.

After the introduction, this paper is structured as follows: Section 2 describes the CE background
framework, mainly the origin of the CE concept and the importance of the transition from a linear to
a circular economy. Section 3 describes the research methodology used for conducting the research.
Section 4 provides information about the findings of two bibliometric reviews; Section 4.1 describes the
literature review of general documents, conference proceedings and papers on the circular economy in
any area indexed in the Web of Science, whereas in Section 4.2, the literature review presented focuses
only on specific papers on CE and tourism from the social science citation index (Web of Science) and
Scopus. Section 5 presents the discussion of the main results. Finally, the paper concludes with a
summary of future fields of research and final remarks on the contribution of this research.

2. Background Framework

This section provides a brief introduction to the CE concept, presenting its historical origins,
main schools of thoughts and selected definitions.
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2.1. The Origin of the Circular Economy Concept

The idea of Circular Economy has received increasing attention within recent years, but the
concept is not new. The origin of the concept has been widely discussed, and it cannot be linked to
one single date or author, as there are many authors who have written about it. Several schools of
thought have analysed, developed and described industrial systems with such features using different
terminology and approaches.

The origin of the CE term dates back to the 1920s, through different perspectives and schools
of thought. Leontief [9] introduces the concept in his research ‘The Economy as a circular flow’,
Von Bertalanffy [10] developed in 1937 the first breakthrough of “The general system theory” and Lyle [11]
promoted recovery and systems regeneration (materials and energy) through regenerative design.

However, it was at the end of the 1990s when the CE concept was first coined by the environmental
economists Pearce and Turner [12] who claim that the term was first used in Western literature in the
1980s to describe a closed system of economy—environment interactions. Stahel and Reday [13] were
the first to refer to a closed-loop economy. His idea of improved durability was actually drawn directly
from Boulding [14], who wrote: ‘I suspect that we have underestimated, even in our spendthrift society,
the gains of increased durability’. Greyson [15] also claims that Boulding was the originator of the
term when he wrote: ‘Man must find his place in a cyclical ecological system which is capable of
continuous reproduction of material form even though it cannot escape having inputs of energy’ [16].
Another interesting claim is by Robert [17], who stated: ‘Most environmental problems are based
on the same systemic error, linear processing of material. Until resources are processed in cycles,
either by society or by biogeochemical processes, the global economy and public health will continue
to deteriorate’.

Afterwards, other researchers discussed CE ideas, such as Benyus [18], who talked about biomimicry,
McDonough and Braungart [2], in the field of industrial design, or Pauli [19], who wrote about the blue
economy. Yuan et al. and Liu et al. [20,21] claimed that it was originally a Chinese concept. More recently,
Mathews and Tan [22] suggested that ‘the goal of the eco-initiatives is to eventually establish a so-called
circular economy or what is otherwise known as a “closed-loop” economy’.

Nowadays, this term has received a great impulse with the work of the Ellen MacArthur
Foundation, founded in 2010 in order to spread these innovative ideas and to accelerate the transition
towards a circular regenerative and restorative economy. This organization indicates that the generic
concept has been refined and developed by the following schools of thought and their authors: Cradle
to Cradle, Performance Economy, Biomimicry, Industrial Ecology, Natural capitalism, Blue Economy
and Regenerative Design [2,11,13,19,23-25].

Other schools of thought related to the CE concept are Degrowth theory, Economy for the Common
Good, Collaborative Economy and Social Economy. Against this background, these schools of thought
have a multidisciplinary character reflecting that the circular economy must be analysed from a global
point of view where diverse perspectives and approaches interact about its basic principles. Table 1
summarises the information presented in this section.

Once the origin of the CE concept has been analysed, the importance of a change from linear to
circular economy will be explained.
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Table 1. Origin of the Circular Economy concept.

Year Author Topic/School of Thought

1928 Leontief ‘The Economy as a circular flow’

1937 Von Bertalanffy ‘The general system theory’

1966 Boulding Improved durability

1977 Stahel and Reday Performance economy

1989 Frosch and Gallopoulus Industrial ecology

1990 Pearce and Turner Closed system of economy-environment interactions

‘Most environmental problems are based on the same systemic

1991 Robert error, linear processing of material’
1994 Pauli Blue economy

1996 Lyle /regenerative design Regenerative design

1997 Benyus Biomimicry

1999 Hawken et al. Natural capitalism

2002 McDonough and Braungart Cradle to Cradle

2011 Mathews and Tan ‘Closed-loop economy’

2.2. From Linear to Circular Economy

Currently, the linear model of production and consumption exhausts the natural resources and
generates waste. This model, which assumes that there is an unlimited supply of natural resources
and that the environment has an unlimited capacity to absorb waste and pollution, is dismissed [26].
In this context, it seems necessary to find a more holistic model of production that eliminates
planned obsolescence through the transformation of ‘products” into ‘systems’, where the equation
production cost—environmental damage—product price is optimized, generating environmental
benefits, profitability for companies and low prices for consumers.

In view of this, the CE concept arises, which aims at building a sustainable society through
changing the current linear ‘take, make and dispose” economy to a closed-loop society where no waste
exists [27]. The aim is to implement a new economy, circular and not linear, based on the principle of
‘close the cycle of life’ of products, services, waste, materials, water and energy, rethinking waste as
new resources capable of being reused in the system.

This concept stems from the belief that linear consumption will reach its limits in the foreseeable
future [28,29]. The belief that linear consumption is reaching its limits originates from the fact that the
amount of resources available for use will decline steadily over the next years and decades, leaving
little to play with for future use [30,31]. In fact, the linear economy has generated environmental
damages, especially in countries that have experienced rapid economic development, such as China [4].

2.3. Circular Economy: Concept

Circular Economy as a new economic model has its origins in Environmental Economics, whose aim
is the integration of science into sustainability and sustainable development [32].

There are many definitions of the CE concept: Feng et al. [33] described it as a mode of economic
development based on ecological circulation of natural materials, requiring compliance with ecological
laws and sound utilization of natural resources to achieve economic development; Sauvé et al. [34]
defined CE as a model of production and consumption of goods through closed-loop material flows
that internalize environmental externalities linked to virgin resource extraction and the generation of
waste (including pollution); Hu et al. [35] stated that the focus of the CE is on resource productivity
and eco-efficiency improvement, and they adopt the 4R approach—reduce, reuse, recycle and recover;
in addition, Geissdoerfer et al. [36] defined it as a regenerative system in which resource input and
waste, emission and energy leakage are minimized by slowing, closing and narrowing material
and energy loops. This can be achieved through long-lasting design, maintenance, repair, reuse,
remanufacturing, refurbishing and recycling. In its most basic form, a CE can be loosely defined as one
which balances economic development with environmental and resource protection [37].
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Kirchherr et al. [38] gave a broader definition: ‘A circular economy describes an economic system
that is based on business models which replace the “end-of-life” concept with reducing, alternatively
reusing, recycling and recovering materials in production/distribution and consumption processes,
thus operational at the micro level (products, companies, consumers), meso level (eco-industrial parks)
and macro level (city, region, nation and beyond), with the aim to accomplish sustainable development,
which implies creating environmental quality, economic prosperity and social equity, to the benefit of
current and future generations’.

More recently, Sudrez-Eiroa et al. [39] argue that a circular economy is a regenerative
production—consumption system that aims to maintain extraction rates of resources and generation
rates of wastes and emissions under suitable values for planetary boundaries, through closing the
system, reducing its size and maintaining the resource’s value as long as possible within the system,
mainly leaning on design and education, and with the capacity to be implemented at any scale.

Given the broad variety of definitions of the CE concept, this paper will focus on the definitions
given by the Ellen MacArthur Foundation and the Circle Economy cooperative, which summarizes
and gathers all previous definitions mentioned on the CE concept. This Foundation defines CE as an
industrial system that is restorative or regenerative by intention and design. It replaces the ‘end-of-life’
concept with restoration, shifts towards the use of renewable energy, eliminates the use of toxic
chemicals, which impair reuse, and aims for the elimination of waste through the superior design of
materials, products, systems and, within this, business models [3].

The Ellen MacArthur Foundation has divided the CE definition into principles and characteristics.
The principles were developed to be action guides for companies and organizations, whereas the
characteristics describe the theoretical CE concept. Ghisellini et al. [40] carried out an extensive review
of the CE literature from the late 1990s until mid-2017, and as a result, they state that CE comes out
basically through three main actions, the so-called 3R principles: Reduce, Reuse and Recycle.

CE systems intentionally focus on designing products that create no waste and introduce a
strict distinction between consumable and durable components. These consist of primarily biological
material that can be safely returned to the biosphere when the product reaches its end of life, possibly
after the product has gone through a cascading process with multiple phases of reuse and the durable
components consist largely of metals and most plastics only embedded in products intentionally
designed for reuse [28].

On the other hand, the Circle Economy cooperative describes the CE concepts as closing material
loops and mimicking natural ecosystems when regarding society and businesses [41]. Hence, the final
goal of CE is to manage and recycle materials efficiently and only use renewable energy without having
negative impacts on human life or ecosystems.

According to Kalmykova et al. [42], the dissemination of the circular economy is hampered
because the CE field is currently populated by diverging approaches.

Considering all these definitions, we can define CE as an economic model that is interrelated with
sustainability concept and whose aim is that the value of products, materials and resources, such as
water and energy, stays in the economy as long as possible, thus reducing waste generation. It is about
implementing a new economy based on the principle of ‘closing the life cycle” of products, services,
waste, materials, water and energy, reconsidering waste as a new resource that can be reused in the
system. Therefore, the CE implies a radical change in the current production system and consequently
in the way of doing of companies, citizens, policymakers and legislators.

3. Methodology

In order to identify studies for review, the authors firstly carried out a general review of documents,
conference proceedings and papers on circular economy indexed in the Web of Science, followed by a
literature review of specific articles and conference proceedings on the circular economy and tourism
in two databases: the social science citation index of the Web of Science (Thomson Reuters database),
and Scopus. The authors decided to use these two databases because they are the two most important
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databases containing the literature which shows the greatest impact in a particular field, or more than
one discipline. In these two reviews, the last search was made at the end of January 2020.

For the general bibliometric review on CE in any field or area, the keyword “circular economy”
was searched, and the article parts analysed were first the title, abstract and keywords selected in the
paper, and then, we went on with the main text, especially focusing on the findings and conclusions.
Only papers published in English were considered for the sample, which totals to 5696 scientific papers.
The period scanned for this general review on CE was from 1914 to January 2020.

To analyse the importance of the CE literature in tourism and to classify all this scientific literature
available into research streams, the keywords used are related to the tourism sector and circular

7

economy;, the topic of this paper, such as hotel, tourism, circular economy, circular tourists, circular
hotels, environmental practices, green practices, eco-innovations and so on. Only papers published
in English have been considered in the sample, which totals to 55 articles and books. The period
considered for this literature review on CE and tourism was from 2009 to January 2020. The selection
process of each paper started with an analysis of the title, abstract and keywords selected in the paper
(first step to accept the paper for the sample), and then, we went on with the main text, especially
focusing on the findings and conclusions (second step to accept/reject the article). All papers were
scanned to filter out irrelevant publications. The main reason to reject publications was that they did
not really focus on tourism. Subsequently, each contribution was analysed and, according to its content,
classified in 8 streams described in the paper.

4. Findings
4.1. General Literature Review on CE

A literature review was conducted using the keyword ‘circular economy’ in the Web of Science
database. The last search was made at the end of January 2020. Only papers published in English were
considered in the sample, which totals to 5696 scientific papers.

Table 2 shows the origin of some of the papers used in this study. The journal that gathers the
most papers on CE is the Journal of Cleaner Production with 524 papers, followed by Sustainability with
256 and Resource, Conservation and Recycling with 203 papers. After them, the most important journals
are Waste Management New York N'Y (116), Waste Management (109), Advanced Material Research (77)
and Journal of Industrial Ecology (76), among others. Scientific reports mainly arise from the Ellen
MacArthur Foundation [3,30,43], and the European Commission, the EC is currently working on the
implementation of the Circular Economy Action Plan [1,27,44,45].

Table 2. Publications on CE by journal (1914-January 2020). Top Eight.

Source Count
Journal of Cleaner Production 524
Sustainability 256
Resources, Conservation and Recycling 203
Waste Management New York N'Y 116
Waste Management 109
Advanced Materials Research 77
Journal of Industrial Ecology 76
Procedia CIRP 72

Figure 1 presents the temporal evolution of the papers on CE published per year. As we can
observe, CE is a novel concept within the scientific field, as most of the papers were published after
2006, and 2018 and 2019 being the years with more published papers, with 1009 and 1627, respectively.

Figure 2 presents the number of CE publications by country. As we can observe, in the field
of CE scientific knowledge production, China has the highest number of publications on CE with
1520 papers published.
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Figure 2. Number of publications by country.

Table 3 presents the papers published on Circular Economy classified by research areas. We can
observe that Engineering is the most productive field in terms of published papers, followed by
Environmental Sciences and Ecology and then by Business Economics.

Table 3. CE publications by Research Areas.

Research Area Count Percentage of 5696 Papers
Engineering 3128 54.92%
Environmental Sciences and Ecology 2821 49.53%
Business Economics 2469 43.35%
Science Technology Other Topics 1625 28.53%
Energy Fuels 1567 27.51%
Computer Science 940 16.50%
Public Environmental Occupational Health 696 12.22%
Instruments Instrumentation 653 11.46%
Materials Science 625 10.97%
Chemistry 578 10.15%
Agriculture 525 9.22%

Geography 397 6.97%
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4.2. Literature Review on Circular Economy and Tourism

The literature on CE analysed in Section 4.1 was mainly developed for the manufacturing sector,
and it mainly focuses on engineering and science technologies. Only a few references are found in
the tourism sector, even so, it is a sector where large consumptions of energy and water, food waste,
congestion problems and CO; emissions and pollution take place.

In effect, the tourism sector has not received much attention in the CE development framework.
Naydenov [46] states that the tourism sector has until now not yet received much attention as a possible
context for CE initiatives and analyses. However, Vargas-Sanchez [47] argues that this is an area
that will deserve much more attention at the international level in the years to come from academics,
practitioners and public policymakers.

If we look at the literature, we do not find studies that identify specific guidelines to carry out the
transition of the tourism sector towards a circular economy, as it exists in other sectors such as the
industrial one. In addition, the flows of resources and materials within the tourism sector intersect
with other sectors, which reinforce the need to carry out this transition. Circular tourism implies a
model in which each tourism actor (tourist, Destination Management Organizations (DMOs), suppliers
(hotels, restaurants, etc.), and resident population) adopts an eco-friendly approach [48].

When a search about this topic (using keywords such as ‘circular economy and tourism’, ‘circular
tourism’, ‘circular tourists’, ‘hotel and circular economy’, ‘circular hotels’, ‘green practices and tourism’,
‘environmental practices and hotels, tourists or tourism’, ‘eco-innovations and hotels, tourism or
tourists’, and so on) is carried out in scientific databases (Web of Science or Scopus), results indicate
a scarcity of available literature. The last search was made at the end of January 2020. Only papers
published in English have been considered in the sample, which totals to 55 articles and books.
Subsequently, each contribution was analysed and, according to its contents, classified into one of the
eight streams described in the following section.

The vast majority of the publications found are from Chinese authors; this may be because the
government of China has chosen CE as its sustainable development strategy. This strategy, formally
accepted in 2002, has been already implemented and developed in a number of pilot areas in the
country [49].

Some authors have conducted literature reviews related to the topic of CE and tourism.
Nifierola et al. [50] carried out a literature review on sustainability and related concepts through the
Scopus database, and they show that there are not many papers related to the keywords ‘circular
economies’ and ‘blue economies’. Vargas-Sanchez [47] analyses the state of the art of CE in tourism,
and findings show the scarcity of scientific literature available in this field and the lack of a common
understanding of this concept. D’Amato et al. [51] carry out a bibliometric review to analyse the
diversity within and between Circular Economy, Green Economy (GE) and Bio Economy (BE) concepts.
They find, first, that there is a Chinese dominance in CE research; second, that ‘CE focuses on industrial
urban processes for decoupling resource use and economic output’; and third, that between these
concepts, GE is the one where the keyword tourism is more frequently found and analysed. However,
none of these reviews classify the publications on circular economy and tourism on research streams
or identify current trends in research or the areas where there may be a greater need for research in
circular economy and tourism. To fill these gaps, this paper analysed, first, all the publications on
circular economy and tourism and classified them into eight streams according to their keywords
and the topics covered, as can be seen in Table 4. A few papers can be classified in several streams.
Second, the paper further develops the model of knowledge needs in tourism of [8] to identify the
knowledge areas in tourism that this scientific production on CE and tourism cover and to indicate the
areas where new knowledge is needed on CE and tourism.
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Table 4. Circular economy and tourism by streams.

Circular Economy and Tourism

Stream Keywords

Leisure agriculture, agro-tourism, forestry economy, eco-agriculture,
agro-circular economy, phyto-depuration, fertilizer
Renewable energy, waste-to-energy, low carbon economy, cleaner
production, sustainable energy, smart technology
World heritage sites, cultural urban landscape, alternative tourism,
scenic spots
Circular hotels, tourists, hotel business case, eco-innovations, hotel
sector’s competitiveness,

Marine debris, marine litter, microplastics, blue growth, maritime
economy, development of seaport cities, aquaculture, seagrasses

Resources consumption in the tourism sector Use of resources, environment, infrastructure
Sustainable Development Goals, climate change, sustainable jobs,
governance, sustainability
Waste management, septage management, solid-waste management,
secondary raw materials, recycling materials

Agriculture and rural tourism
Application of renewable energy in the tourism sector
Cultural tourism and circular economy
Hotels and tourists’ circular practices

Maritime sector and tourism

Sustainable Development Goals

Tourism and waste generation

4.2.1. Agriculture and Rural Tourism

Many of the studies found are focused on agriculture and rural tourism. Jia et al. [52] discuss a
development model of leisure agriculture for the Yi County (China) and conclude that it can be used to
promote the sustainable development of local ecotourism. Giurea et al. [53] present some preliminary
aspects for a comparison between the agro-tourism sectors in Italy and Romania, taking into account
the main topics that can affect their sustainability, including the CE concept. Immacolata [54] argues
that rural tourism can only be an integrated and coordinated component within integrated rural
development models specific for each territory able to ensure a balance between consumption and
reproduction of rural collective resources in a new approach to the circular economy. Xuan et al. [55]
describe the agro-circular economy concept as the agricultural sustainable development strategy based
on the 3-R principle and including green agriculture, ecological agriculture and sustainable agriculture.

Su et al. [56] expose the connotation of circular economy and ecological agriculture, proposing Rex
rabbit industry as an example. They apply cycle of economic theory as a guide to material and energy
use optimization for the purpose of using a 4R (Reduce, Reuse, Recycle and Reorganize) principle.
Bonanno et al. [57] analyse the application of different methods to achieve sustainable goals in a farm
holiday company in Sicily.

Zhang and Tang [58] analyse and evaluate the optimal combination and utilization mode of
agricultural and animal husbandry circular economy in mountainous areas in Tibet, taking into account
natural resources utilization, agricultural products production and processing, agricultural and animal
husbandry production and construction, and eco-tourism development in order to provide better
services. They argue that mountain agriculture and animal husbandry leisure tourism mode is an
effective way of developing circular practices in rural tourism.

Yuan and Xue [59] study how to construct small towns in a rural area in China based on circular
economy to solve environmental problems. The basis for doing this is developing eco-agriculture,
eco-industry and eco-service and constructing eco-agricultural areas, eco-industrial areas and
eco-tourism areas.

Finally, Kupczyk et al. [60] present a study on the beach wrack problem, which is not only a
problematic phenomenon for the environment but also a factor that reduces the tourist attractiveness of
the seaside resorts, thus creating a social problem. The use of beach wrack as a fertilizer in agriculture
or enrichment of compost will close the circulation of organic matter in the environment, entering the
reed bed system into a circular economy.

4.2.2. Application of Renewable Energy in the Tourism Sector

Renewable energy plays a key role in the transition towards a CE model in the tourism sector,
and many authors have investigated it. Dong [61] argues that using renewable resources instead
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of conventional energy is an important aspect for the application of circular economy in tourism.
These renewable energies can be widely used in tourist areas, travel, accommodation, catering,
transportation, shopping, entertainment and other tourism enterprises. Falcone [62] complements
the current interest towards tourism and circularity principles by doing a Strengths, Weaknesses,
Opportunities and Threats—Analytic Network Process (SWOT-ANP) to explore the potential development
of a second-generation biorefinery in Salento (Italy) able to integrate waste management, renewable
energy and bio-products production in the tourism industry. At the same time, Wu [63] applies a SWOT
analysis method to explore the low-carbon economy in Zhaoqing City (China), the optimization of
energy structure, the promotion of low-carbon tourism, the development of circular economy, and the
enhancement of carbon sink capacity in this city. Additionally, Uche-Soria and Rodriguez-Monroy [64]
analyse the potential of municipal solid waste recovery as an efficient alternative to landfill deposition
in isolated environments such as the island of La Gomera (Canary Islands), where tourism is the main
economic activity. That would be an additional energy source for heat and electricity.

Hens et al. [65] provide a review of essentials that contributed to the fundamental changes in
Cleaner Production (CP), indicating the links between CP and green and circular economy. The tourism
sector should use CP approaches bringing down its carbon footprint and using its inputs more
efficiently in order to make the transition to a circular economy. Ma et al. [66] study the renewable
energy systems used in tourism circular economy by selecting a scenic spot, and Patti [67] discusses
the attitude towards the circular economy and low-carbon tourism by investigating consumption
behaviour of people who use sharing utilities. The study also explores motivations to share utilities
and the knowledge and sensitivity towards CE. Jaroszewska et al. [68] analyse the CE implementation
level in the energy sector of tourist small and medium-sized enterprises (SMEs) in a Polish coastal area,
part of the South Baltic Region. They conclude that the tourism sector in the Polish part of South Baltic
Region is ready to implement a change from a linear to a circular economy in the context of energy.
Finally, Pan et al. [69] provide an overview of the interrelationships between tourism and sustainability,
reviewing current challenges and barriers, such as high energy use, extensive water consumption
and habitat destruction. They also discuss the key cross-disciplinary elements in sustainable tourism,
including green energy, green transportation, green buildings, green infrastructure, green agriculture
and smart technologies.

4.2.3. Cultural Tourism and Circular Economy

According to [70], cultural tourism represents around 37% of the total tourism sector, with an
annual growth of around 15%. The promotion of the circular economy principles in the rehabilitation
and conservation of heritage initiatives is crucial for the sustainable continuity of this sector.

Taking this into account, Fang and Zhang [71] consider that the implementation of CE theory
would lead to a long-term protection of world cultural heritage sites in China through the practice of
eco-designing, energy conservation, green services facilities provision, waste eco-disposal and green
consumption. Valls et al. [72] present Madeira’s perception of the slow tourism model, interviewing
entrepreneurs in the island’s lodging, restaurant and bar, shopping, transportation, intermediation,
tourist activity industries and its public sector. In addition, Nocca [73] studies the role that cultural
heritage can play in the sustainable development framework with the analysis of 40 case studies
of culture-led regeneration projects focusing the attention on the double relationship between the
tourism sector and climate change. Results show that cultural heritage conservation/valorisation is
mainly interpreted in touristic and real estate impacts. Cultural heritage plays a marginal role in the
2030 Agenda for Sustainable Development as it is only mentioned in the goal 11. Finally, Shi and
Zhang [74] state that CE is fundamental to guarantee the promotion of regional economy development
and to carry out a sustainable development of scenic spots.
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4.2.4. Hotels and Tourists” Circular Economy Practices

Some of the studies analysed focus on the applicability of CE practices and principles in the tourism
sector and how to carry out the transition towards a CE model of different international hotel chains or
in a tourism destination. For example, Pamfilie et al. [75] state that the application of CE principles
can provide hotel companies with the necessary framework for business development and can help
to create a more sustainable experience for all stakeholders by reducing the negative implications
on social and environmental sustainability. They study the applicability of the CE principles of
hotel establishments in Romania from the perspective of industry managers. Rodriguez-Antén and
Alonso-Almeida [76] analyse CE practices deployed by four relevant international European hotel
chains, identifying their CE strategies and best practices. Similarly, Naydenov [46] presents worldwide
examples of circular practices in the tourism sector arguing that hospitality and tourism companies can
contribute to sustainable tourism when applying the CE principles, and at the same time, Menegaki [77]
studies the published sustainability reports of twenty-five four-star and five-star hotels in Greece to
explain how and up to what degree they can be regarded as circular practices.

Florido et al. [48] design guidelines on possible actions and opportunities to carry out a successful
transition towards a circular model in hotel companies and describe a model for this transition in
a tourist destination. Jones and Wynn [78] examine how a number of academics and companies
in the tourism and hospitality industry have used circular economy, natural capital and resilience
concepts in their business operations and development plans. Finally, Serensen et al. [79] report the
findings of an exploratory Delphi study whose aim was to identify potential tourist practices for the
future development of CE principles in tourism. Findings indicate that there are many possibilities for
developing CE tourist practices.

4.2.5. Maritime Sector and Tourism

Around 300 million tons of plastics are produced per year globally [80]. A significant amount of
these plastics becomes marine litter. For example, in the Balearic Islands, Martinez-Ribes et al. [81]
found that debris contamination was double in summer months (high tourism season) than in low
season and that cigarette butts were the most abundant item in high tourist season. These authors state
that beach users (mainly tourists in the Balearic Islands with almost 14 million international tourists in
2018, basically concentrated in summer months) are the main source of summer debris.

This problem is studied in several papers. Considering that debris accumulation leads to a
decrease of tourism and subsequent income fall, Agamuthu et al. [82] conclude that the long-term
sustainable solution to overcome this issue, especially microplastics, would be the adoption of a CE
model, and Williams and Rangel-Buitrago [83] provide solutions that can be applied to the marine
litter problem, such as, cutting down plastic waste at the source, beach cleanups, use of the circular
economy, education and a reduction in packaging.

Paulauskas [84] frames Blue growth by applying Circular Economy 3.00 growth methodology to
the maritime sector, presenting a circular model of maritime cluster and describing a circular system of
blue growth. Circular economy 3.00 methodology is enabled to frame EU and Blue growth according
to five qualitative growth stages: physical, economic, green, sustainable and smart. Ezzat [85] focuses
on adopting the CE model in seaports cities as a means to enhance sustainable development, taking
the Suez Canal Corridor Project (Egypt) as an example. In addition, Leow and Tan [86] address the
environmental and food safety issues of aquaculture through the application of technology across
the value-chain of production for cost-effective production and sustainable aquaculture farming.
The system provides a perfect platform for the implementation of CE. Eco-tourism opportunities
should also be utilized to promote the adoption of these technologies as well as to further public
awareness and education in this sector.

Finally, Calvo [87] explains that the beaching of Oceanic Posidonia detritus (banquette) in the
Mediterranean Sea can be an environmental, economic and social problem especially for the tourism
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sector and concludes that it has potential applications in the field of Soil Bioengineering. The Reuse of
Oceanic Posidonia detritus in the field of Soil Bioengineering is related to one of the 3-R CE principle.

4.2.6. Resources Consumption in the Tourism Sector

The tourism sector is dependent on the environment. The environment is an attribute of the
product offered, an input of tourism activity, but at the same time, tourism has significant environmental
impacts and uses a wide range of natural resources. Taking this into account, two studies have been
found related to resource consumption in the province of Catalonia (Spain). Agell et al. [88] identify,
classify and analyse 29 key indicators, producing a global adaptation indicator, based on the use
of resources and environmental quality, to quantify Catalonia’s capacity to adapt to climate change
impacts, and Petit-Boix et al. [89] compare the environmental performance of implementing rainwater
harvesting (RWH) systems in two neighbourhoods with a water-stressed Mediterranean climate:
Calafell (Catalonia), a high-density, tourist city, and Ukiah (California), a typical sprawled area.

Scheepens et al. [90] analyse and design complex circular economy systems using two Life
Cycle Assessment (LCA)-based methods. They use the practical case of the analysis, design and
implementation of a business model for sustainable water recreation in a province in the Netherlands
to validate the usefulness of these two LCA-based methods. Additionally, Fang et al. [91] study how to
develop a circular economy and reuse the infrastructure resource in declined mines. As an example,
they propose developing a tourism and entertainment industry in the declined mine by making use of
the abandoned idle infrastructure resources. Finally, Matarazzo et al. [92] study the environmental
impacts of the tourism industry through the life cycle assessment analysis, taking the example of an
overnight stay in a hotel of a tourist in Sicily (Italy). The overnight stay in a hotel implies multiple
environmental consequences caused by the consumption of specific items such as light bulbs, television,
disposable products, air conditioning and electricity in general, as well as the food from the dinner
and breakfast.

4.2.7. Sustainable Development Goals

Tourism has the potential to contribute to all 17 Sustainable Development Goals (SDGs) approved
by the United Nations in 2005 and to be achieved by the year 2030. In particular, tourism has been
included as targets in goals 8, 12 and 14 on inclusive and sustainable economic growth, sustainable
consumption and production, and the sustainable use of oceans and marine resources, respectively [93].
We identify several papers that deal with one or several of these goals. Specifically, Boluk et al. [94]
apply a critical lens to the 2030 United Nations Sustainable Development Goals (SDG), using six
themes as a conceptual framework for interrogating the SDG agenda in tourism (degrowth and
circular economy is one of these themes). Ghosh and Agamuthu [95] propose that countries that
have focused on tourism development should consider options for implementing CE principles in
sustainable tourism projects. CE can result in many net benefits and supports achieving the sustainable
development goals 2030. At the same time, Girard and Nocca [96] consider the circular tourism sector
as its capacity to trigger and stimulate circular flows, aiming to conciliate the tourism sector and
sustainable resource management. They present a deep analysis of impacts produced by the tourism
sector and its great potential in contributing to the achievement of SDGs.

Calvo et al. [97] highlight some of the current issues and future implications in social and solidarity
economy using case studies from around the world and providing an up-to-date account of the
strengths and weaknesses of these initiatives including the circular economy. This study is related to
goal 8, so it refers to inclusive and sustainable economic growth. Similarly, goals 8 and 13 on inclusive
and sustainable economic growth and action to combat climate change and its impacts, respectively,
are related to Viola et al.’s [98] study that reports some examples of sustainable jobs in the tourism
sector focusing on environmental aspects. Prideaux and Yin [99] comment on how autonomous
vehicles (AVs) may disrupt current forms of tourism mobility because of the climate change problem
and suggest an agenda for future research. The tourism industry should be informed of the potential
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for disruption in existing transport mobility patterns and be given time to respond with new products
and experiences. This is linked to goals 7 and 13 on sustainable and modern energy and action to
combat climate change and its impacts, respectively.

Nocca [73] argues that although the role of cultural heritage in sustainable development has
been recognized in the international debate about Sustainable Development Goals (SDGs), it is
explicitly mentioned only once in Goal 11. Dong et al. [100] study the current socio-economic and
environmental situation of main regions along the China—Mongolia—Russia Economic Corridor and
expose the main ecological environment risks, proposing a green development mode to achieve
sustainable socio-ecological-economic development of the corridor. This includes the ecological
civilization mode, four hierarchies of Chinese circular economy mode, green service industry and
low carbon tourism. Finally, Fuldauer et al. [101] argue that evidence-based identification and
evaluation of waste management strategies, grounded in participatory processes, can itself contribute to
Sustainable Development Goals delivery in Curacao, a tourist island in Venezuela.

4.2.8. Tourism and Waste Generation

Regarding waste generation, tourism plays an important role, not only because of the large
number of tourists worldwide, but also because of the higher volume of waste per capita of tourists
compared to the resident population. According to the European Environment Agency, tourism is
responsible for 6.8% of the waste generated in Europe [102]. In fact, a tourist generates twice more
garbage than a resident [103]. Focusing on well-known mature sun and beach tourism destinations in
Spain, the Balearic and the Canary Islands lead the classification of autonomous communities in terms
of waste production per inhabitant. In the Canary Islands, this percentage rises significantly: if we
consider a resident population of 2,106,624 inhabitants and a figure of 14,981,113 tourist arrivals with
an average stay of 9.36 days, we obtain that tourists are responsible for 26.7% of the Canarian waste.
Padrén Fumero et al. [104] show that in Tenerife, an additional tourist increases the waste production
by 2.97 kg/day, 1.32 kg/day higher than that of a resident. Mateu-Sbert et al. [105] estimate that an
additional tourist on the island of Menorca generates 1.31 kg/day of waste, a figure higher than that of
a resident.

Noll et al. [106], taking the Greek tourist island of Samothraki as an example, provide an analysis
for developing policy and management options for reducing, re-using and recycling of construction and
demolition waste on islands where waste treatment options are limited. According to Margeta [107],
tourism activities in Croatian islands explain the significant seasonal variability in the amount of
wastewater, and in fact, in summer months (high tourism season) it is up to 10 times higher than
in winter, creating serious problems for property owners due to uncontrolled disposing of septage,
which endangers the environment and human health. Additionally, [107] analyses the problem of
septage management in Croatian islands, where tourism is one of the main economic activities, in
accordance with the CE framework.

Ragazzi et al. [108] study the recycling program of Trento (a tourist city in Italy), dealing with
factors associated with waste recycling, like specific criteria (waste containers selections for door-to-door
collection, public awareness and tariff) and solutions (door-to-door bins, warnings, criteria for historic
centres). This city reached one of the highest levels of waste-selective collection and waste stream
systematization in Italy, being a model for practical solutions and implementation systems for
other cities.

Trombin et al. [109] investigate the introduction of affordable technological facilities to treat
sludge and the organic fraction of municipal solid waste in the country of Sibiu (Romania),
where industrialization and tourism are increasing constantly, while pollution control and the
introduction of CE principles are still lacking.

Deselnicu et al. [110] present key elements of the revised waste proposal of the European
Commission Circular Economy Package and conclude that a smarter use of resources will help
the preservation of essential resources for current and future generations and create synergies for
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industries which mainly depend on it, such as tourism, agriculture and food manufacturing. Finally,
Fuldauer et al. [101] propose an integrated methodology for long-term waste management planning to
deliver on the United Nations’ Sustainable Development Goals in Small Islands Developing States,
heavily dependent on tourism, using a national-scale demonstration on Curacao island (Venezuela).

Once all the publications on circular economy and tourism have been classified into streams and
analysed, Table 5 presents the main results of each paper by stream and relates it to the 3R Principles
of CE.

But what knowledge needs areas does this scientific production contained in Table 5 cover?
Jacob et al. [8] propose a model of knowledge needs in tourism, based on the input of tourism activities
(tourist, environment, culture). It considers the knowledge needed by the firms and the destination,
Destination Management Organizations (DMOs) and key stakeholders. The firm (and the destination)
must manage these resources to meet tourist demands, to create wealth and to increase welfare and
quality of life in the destination. The model identifies at least four areas of knowledge needs that
would benefit from innovations and a fifth one if the need to analyse tourism activity as a generator of
wealth is also considered.

When we studied this knowledge production on CE and tourism and relate it to the model of
knowledge needs in tourism of [8], we identify that knowledge production on CE and tourism mainly
concentrates on generating new knowledge on the environment and on business management, and
little knowledge on the culture (Figure 3); however, no new knowledge is generated on the tourist.
Hence, there is a gap in the literature.

Areas of knowledge needs in Knowledge production on CE and
tourism tourism
—- input o Agriculture and rural
Impact R+D on tourist/visitor Tourism

* Contribution [ R+D on cullture Application of renewable

energy in the tourism sector

R+D on business
Cultural tourism and CE

Hotel and tourists’ CE practices

Maritime sector and tourism

Resources consumption in the
tourism sector

R+D on environment

Sustainable Development
Goals

Tourism and waste generation

Figure 3. Model of knowledge needs in tourism and correspondence with knowledge production on
Circular Economy (CE) and tourism. Source: Elaboration based on [8].
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Circular Economy and Tourism. Research Summary

Stream 1: Agriculture and rural tourism

Author

Main Results

Policy Implications

3R Principle

Bonanno et al. (2018)

The farm-holiday company could be considered as a role model for the
territory’s enhancement, acting as a driving force for the local economy by
following the green economy principles.

To reevaluate and relaunch sustainable tourism in the area.

Reduce and Reuse

Giurea, et al. (2017)

Agro-tourism represents one of the main types of tourism with the highest
potential; its development is for the rural environment a way of
sustainable economic, social and cultural development.

To develop and improve the environmental performance of agro-tourism
activities to ensure an operational framework for agro-tourism managers.

Reduce and Recycle

Immacolata (2018)

Rural tourism, today, can only be an integrated and coordinated
component within integrated rural development models specific to
each territory.

To ensure a balance between consumption and reproduction of rural
collective resources, an active participation of all territorial stakeholders in
strategic choices is needed in a new approach to the CE.

3R

Jia et al. (2014)

The development of leisure agriculture can not only reduce the increasing
ecology and humanistic environment pollution and excessive
consumption of resources, but also use local resources fully, extending
industry chain between tourism and agriculture.

Leisure agriculture tourism can help not only to develop new tourism
products but also to promote the development of catering, lodging,
transportation, business and other service industries and to promote the
employment transfer of rural labour and increase farmers’ income.

3R

Kupczyk et al. (2019)

The possible use of beach wrack as a fertilizer in agriculture or enrichment
of compost will close the circulation of organic matter in the environment,
thus entering the reed bed system into a CE.

To monitor the beach wrack on the beaches of eutrophicated water
reservoirs, because they cause the return of nutrients to the highly trophic.

Reuse

Su et al. (2012)

Cycle of economic theory employment as a guide to material and energy
use optimization for the purpose of using the 4R (Reduce, Reuse, Recycle
and Reorganize) principle.

n.a.

3R

Xuan et al. (2011)

It is urgent to implement agro-circular economy development model:
energy comprehensive utilization pattern, ecological breeding pattern,
agriculture waste comprehensive utilization pattern, agricultural
eco-tourism pattern, etc.

In order to control the agricultural non-point pollution from the source
and build a resource-saving and environment-friendly Erhai ecological
agriculture, an agro-CE model must be implemented.

3R

Yuan and Xue (2009)

The development of small town should depend on its own conditions like
traffic, location, resources and economic characteristics.

Ecological industry system must be completed relying on the strict
scientific management system, thereby getting sustainable development of
a small town.

3R

Zhang and Tang (2019)

According to the 3-R principles, scientific development and construction
will achieve maximum economic benefits and sustainable development of
agriculture and animal husbandry with the least waste and waste
discharge, and make rational and effective use of Tibet’s unique rich
natural resources.

It is needed to establish an efficient production system of agriculture and
animal husbandry and to speed up the increase of farmers’ and
herdsmen’s income to promote the development of regional agriculture
and animal husbandry industry.

3R
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Stream 2: Application of renewable energy in the tourism sector

Author Main Results Policy Implications 3R Principle
Renewable energies can be widely used in the tourism cycle economy
. . . . . Government support to promote the development of renewable resources
Dong (2018) system in tourist areas, travel, accommodation, catering, transportation, . . Reduce
. . . . and technology in the development of CE of tourism.
shoppmg, entertainment and other tourism enterprises.
Results show a higher level of priority for the pressures coming from the = To reduce the administrative burdens of bureaucracy by introducing, on a
Falcone (2019) overall external setting involving values, dominant practices, rules and large scale, e-government services, and to promote social awareness 3R
technologies over the internal tourism industry dynamics. information campaigns.
Cleaner production will increasingly become an important part of the . wider and more 1ntegrated'
L ) . . approach, combining technological advances with human ecology,
Hens et al. (2018) vision, strategy, policy and management not only in production sectors but . . 3R
. : . . . policies, psychology and ethical aspects are mandatory to ensure
also in service sectors as tourism, health care and administration. R
sustainable development.
The tourism sector in the Polish part of the South Baltic Region is, at To spread and redistribute ‘over-tourism” from the current most popular
Jaroszewska et al. (2019) different levels, ready to implement a change from the linear economy in  cities in South Baltic Region to the less popular smaller towns, rural areas 3R
the context of energy. and villages.
Results show the feasibility and availability of the renewable ener: The use of renewable
Ma et al. (2016) Y . Yy 8y resources is an objective requirement of sustainable development in 3R
system used in tourism CE. . . .
tourism and an important aspect of tourism CE.
The transformation of tourism towards sustainability and a green Integra't ive policies, investments in 1nnova1't1ve Fechnologles, strqng
Pan et al. (2018) o . - partnerships between governments and tourism firms and promotion of 3R
economy demands a cross-disciplinary approach to implementation. .
green practices are needed.
. Results confirm the relationship between sharing consumption of goods The adoption of new creative models that follow CE and sharing
Patti (2017) . . . . ) . 3R
and services and attitudes towards CE and circular tourism. consumption behaviour represent the strategy for a long-run development.
Uche-Soria and Evidence on how the practice of recycling and the use of renewable energy ~ To implement waste policies for improving the integral management of
. . . . 3R
Rodriguez-Monroy (2019) considerably reduce the greenhouse effect. municipal solid waste.
Results show that the low-carbon economy concept provides some ideas .
., . . . To develop a low-carbon economy, governments, enterprises and
Wu (2019) for Zhaoqing’s (China) economic development. However, its o .. . 3R
. . individuals need to participate actively.
transportation system is not perfect.
Stream 3: Cultural tourism and circular economy
Author Main Results Policy implications 3R Principle
The overall environmental protection should be paid relatively great Itis urgent to nurture env1ronr.nent—fr1endly and low'— carbon tourism
. . . products by energy conservation and clean production, source and
Fang and Zhang (2010) attention during the tourism development process so that the overall . . . Reduce and Reuse
terminal pollution control, green goods and infrastructure systems from
landscape cannot be broken and destroyed. ;
industry aspects.
The impacts related to cultural-led projects are mainly interpreted in terms  Design tools to evaluate the contribution of cultural heritage to sustainable
Nocca (2017) of tourism and real estate impact. The benefits from cultural heritage development and to identify a new effective model for sustainable Reduce and Reuse

conservation/regeneration are multidimensional.

management of cultural heritage.

Shi and Zhang (2013)

The environmental problems of tourism scenic spots are an important
aspect to guarantee the promotion of regional economic development.

To guarantee the promotion of regional economy development.

Recycle and Reuse
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Circular Economy and Tourism. Research Summary
Stream 3: Cultural tourism and circular economy
Author Main Results Policy implications 3R Principle
How the application of a slow tourism strategy as a result of an To invest in creative and cultural industries, natural and cultural heritage,
Valls et al. (2019) endogenous drive achieves rapid sustainable development and recreational and leisure activities, in order to qualify the tourism area, = Reduce and Recycle
(Case of Madeira). encouraging the creation of qualified employment in the sector.
Stream 4: Hotels and tourists’ circular practices
Author Main Results Policy Implications 3R Principle
Findings i ify th i iti fits of ition in th . .
. indings identify the main opportu'mtles and benefits of a ‘tran31t1f)r'1 1n't ¢ Governments should focus on defining circular strategies and designing
Florido et al. (2019) hotel sector and describe a three-axis model to carry out this transition in a N e . 3R
: L circular certifications for hotel establishments.
tourism destination.
Jones and Wynn (2019) Some companies use these concepts in their .sustainability strategies and To explore how information systems can be better dep.loyed to support 3R
development planning. these concepts and sustainability management in general.
. Presentation of systemised information on the state-of-the art of 25 4-and  There is a need for targeted policy implementation by central, regional and
Menegaki (2018) . . . L. 3R
5-star hotels in Greece, through the first sustainability databank. municipal governments.
When applying the CE principles, hospitality and tourism companies can Environmental education and the environment are still important for
Naydenov (2018) . X R . . . 3R
contribute to sustainable tourism. sustainable development training.
The hotel industry in Romania is not yet sufficiently prepared to adopt the Given that the new performance standards go beyond the economic
Pamfilie et al. (2018) CE principles, and the adoption of an integrated management system does  sphere, social and environmental problems should not be ignored as they 3R
not have much influence on the performances of the operators in the field. can cause losses for the sector.
Rodriguez-Antén and The main CE strategies adopted by four international hotel chains To encourage and support circular tourism among large and small 3R
Alonso-Almeida (2019) analysed are the reduction, recycle and reuse, in this order. independent hotels.
More research is needed about tourists’ practices and tourism’s
a . . . i i ith CE i facili
Serensen et al. (2019) There are many possibilities for developing CE tourist practices. mtersect'lon wit C in order to facilitate a greater consensus about Reduce
possible solutions and ways towards more environmentally
sustainable tourism.
Stream 5: Maritime sector and tourism
Author Main Results Policy Implications 3R Principle
The long—term sustainable solution to overcome marine debris woulc'l be An urgent, integrated and cooperative effort is required to curb the global
Agamuthu et al. (2019) CE. It gives value to waste and promotes reduction in waste generation . . . 3R
. . . issue of marine debris.
owing to implementation of 3R.
The results confirm the thermal insulation role of Posidonia oceanica and . . .
- . T - s - - . To raise public awareness of the importance of seagrass and the beached
Calvo (2018) highlight potential applications in the field of Soil Bioengineering, solving . . Reuse
. detritus for the preservation of coastal ecosystems.
the problems for the tourism sector.
Ezzat (2016) Both theoretical and empirical best practices stressed the rule of CE To support some of the dimensions of the CE model including the 3R
models in supporting sustainable development in seaport cities. legislative, institutional and cultural issues.
Eco-tourism opportunities could be utilized to promote the adoption of ~ The concern over the spread of diseases from escaped farmed fish into the
Leow and Tan (2020) technologies as well as to further public awareness and education in the wild needs to be addressed to ensure the continued viability of 3R

aquaculture sector.

aquaculture farming as a critical food source.
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Stream 5: Maritime sector and tourism

Author Main Results Policy Implications 3R Principle
Circular Economy 3.00 methodology enabled to frame EU and Blue - . .
growth accordingly to clear qualitative growth stages: physical, economic, opDOr tuni:?:slsrtrllr;gs ta};rel igﬁ:;i;;giifgt;:ﬁ?z:}fﬂ%?gihe ¢ strate
Paulauskas (2018) green, sustainable and smart. Matrix of growth enabled to recognize and PP Y & &y Reuse and Recycle

separate growth features and construct clear prioritized leap of
possible approaches.

with a clear understanding of supporting and resisting forces of
Blue growth.

Williams and

Stopping litter generation at the source is the key, which means less waste

Marine litter management must be developed within a policy framework

Rangel-Buitrago (2019) is produced; this is vitally important in the production of micro-and that sets clear objectives and in an institutional environment where 3R
8 & nanoplastics. Product design is also a crucial component. stakeholders have different defined roles.
Stream 6: Resources consumption in the tourism sector
Author Main Results Policy Implications 3R Principle
. . Catalonia must continue to make every effort to ensure that the land,
Agell et al. (2016) The absolute value of the indicator (from 0 to 10) dropped slightly natural systems and society are progressively less vulnerable to the 3R

between 2005 and 2011.

impacts of climate change.

Fang et al. (2009)

The utilization model of infrastructure in a declined mine mainly includes
the model of high-efficiency agriculture, tourism, industrial
transformation, real estate, commerce and store.

It is necessary to adopt CE principles to reuse the infrastructure resource in
a declined mine.

Reduce and Reuse

Matarazzo et al. (2018)

The Life Cycle Assessment (LCA) makes it possible to split the entire
tourism industry into different steps, focusing especially on the analysis of
all the effects created in each phase.

To promote accessibility, availability and free exchange of small and
medium businesses LCA data developing protected, compatible,
transparent and accredited Public Data Banks.

Reduce

Petit-Boix et al. (2018)

The implementation of rainwater harvesting was environmentally
beneficial with respect to the business-as-usual scenario. It is more
attractive in Calafell (Spain), a high-density, tourist city, which had 60%
lower impacts than in Ukiah (US).

Implementing rainwater harvesting could be a viable alternative to meet
water needs in areas with a high building concentration and
water demand.

Reduce and Reuse

The approach of Eco-efficient Value Creation helps to avoid many pitfalls

Water recreation service must be converted to a sustainable business

Scheepens et al. (2016) of the design of circular business models, and the Circular Transition model through the introduction of sustainable yachts using renewable 3R
Framework reveals pitfalls and opportunities in implementation. energy and applying sustainable materials.
Stream 7: Sustainable Development Goals
Author Main Results Policy Implications 3R Principle
Results show that degrowth and transitions to a CE present alternative . . —
. . . . Issues and mechanisms of governance are essential to shape tourism’s
paradigms under development which provide evidence that there are . . ;i . [ . .
Boluk et al. (2019) . . . . future into a form that is equitable, inclusive, just, ecologically compatible 3R
viable alternatives to the pervasive pro-growth neoliberal model -
s and thereby sustainable.
of capitalism.
There is growing interest in social and solidarity economy initiatives, but Social and solidarity economy initiatives need to be more widely
Calvo et al. (2017) . X . . . X 3R
research in this area remains scarce. disseminated amongst the general public.
Actions to achieve sustainable development of the area include To formulate grade circular economic system through the whole process of
Dong et al. (2018) establishing green, low-carbon, CE system, low carbon eco-tourism pilot  production, circulation and consumption, promoting green, circular and 3R

area and cultivating green development and ecological civilization.

low-carbon development, according to the 3R principle.
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Stream 7: Sustainable Development Goals

Author

Main Results

Policy Implications

3R Principle

Fuldauer et al. (2019)

Results show that the CE strategy outperformed all other strategies with
regard to delivery on SDGs indicators in the low future waste-growth
scenario by 2030.

To adopt education and awareness campaigns in schools and companies as
well as subsidies for material reuse centres.

3R

Ghosh and Agamuthu (2018)

CE can result in many net benefits and support to achieve the SDGs 2030
for countries focused on the tourism development. The keys are to define
how to implement CE programmes and what the focus areas should be.

Policies for collaboration between the purchasers and suppliers of
materials to work together and to realize the benefits of a more CE in both
the public and private sectors procurement.

3R

Nocca (2017)

The indicators related to cultural heritage should reveal authenticity,
integrity and cultural values and monitor impacts on the tourism sector,
environmental capital, community well-being, etc.

Indicators have to be used to assess and monitor the state of conservation
of cultural heritage but also to evaluate the impacts of cultural heritage
conservation/regeneration on city multidimensional productivity.

Reduce and Reuse

Girard and Nocca (2017)

The tourism sector can represent a threat (because of its negative impacts)
but, at the same time, a starting point in the achievement of sustainable
development. The CE is proposed as a model to operationalize
sustainable principles.

Circular tourism requires appropriate tools, indicators, knowledge and
data in order to assess/monitor the performances of this new model.

3R

Prideaux and Yin (2019)

From a mobility perspective, the introduction of AVs will offer numerous
opportunities for changes in the current flow of domestic and international
tourists within and between destinations.

To introduce legislation that either promotes or hinders the introduction
and rapid adoption of AVs.

3R

Viola et al. (2018)

Education is the strategic and necessary lever towards the creation of
Sustainable Jobs, which lead to the spread of so-called
sustainable employment.

Help to better predict future skills needs, balance better skills and labour
market needs, and bridge the gap between education and employment.

3R

Stream 8: Tourism and waste generation

Author

Main Results

Policy Implications

3R Principle

Deselnicu et al. (2018)

Smarter use of resources will also help to protect the environment,
preserve essential resources for current and future generations, and create
synergies for industries which most depend on it, such as tourism,
agriculture and food manufacturing.

Clear rules, common standards and support for the use of more secondary
raw materials are necessary to create a safe and sustainable supply of raw
materials to the industry.

3R

Fuldauer et al. (2019)

Evidence-based identification and evaluation of waste management
strategies, grounded in participatory processes, can itself contribute to
SDGs delivery in Curacao (Venezuela).

To implement laws which restrict certain tourism-generated waste streams
which cannot be dealt with locally.

3R

Margeta (2019)

Due to tourism activities the amount of wastewater in Croatian islands
seasonally varies considerably and in summer is up to 10 times higher
than in winter.

The EU legal framework requires that organic waste be disposed of in
accordance with the CE principles

Reuse and Recycle

Noll et al. (2019)

The material stock expanded from 175 t/cap to 350 t/cap in the period
between 1971 and 2016, leading to a 15-fold increase of annual
Construction and Demolition Waste (CDW) generation.

To inform the stakeholders of any construction project on discarding
options for CDW.
The management of CDW should be based on a collective waste
management system to work on reuse, recycling or processing.

3R

Ragazzi et al. (2017)

Trento community reached one of the highest levels of waste-selective
collection and waste stream systematization in Italy, being as such a model
for practical solutions and implementation systems for other cities.

The framing of eco-citizenship, legislation, municipalities, parties and
good coordinators of the afferent financial loop can lead to reliable waste
management schemes.

3R

Trombin et al. (2017)

The organic fraction full stream collection seems to be the only way to
have a significant energy recovery.

From the financial point of view, the feasibility of this co-treatment option
could count on specific opportunities for Romania within the EU context.

Reuse and Recycle
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5. Discussion

Despite the importance of tourism as a catalyst for the global economy;, it also causes significant
environmental impacts and generates great pressure on local resources, producing negative externalities
due to the current use of linear economy production models; hence, we need to change to CE production
models. However, the literature on CE was developed mainly for the manufacturing sector, and there
are few references on the tourism sector.

The purpose of this article was to describe and classify the scientific literature about CE and
tourism. To this end, the authors firstly carried out a general review of circular economy in documents,
conference proceedings and papers indexed in the Web of Science, followed by a literature review of
specific articles only on CE and tourism in the social science citation index (Web of Science) and Scopus.
The general review shows that the literature on CE was mainly developed for the manufacturing sector,
it totals to 5696 scientific papers, and it mainly focuses on engineering and science technologies. For the
specific review on tourism and CE, the keywords used are related to the tourism sector and circular
economy, and the last search was made at the end of January 2020, providing a sample of 55 articles
and books. Each contribution found was analysed and, according to its contents, classified into eight
research streams. The main results and policy implications of all papers contained in each research
stream are presented, as well as the 3R principles of CE dealt with in each paper.

Results show that:

e  Stream 1 gathers 16.36% of total papers; analysis indicates that the implementation of CE actions
in agriculture is vital to achieving sustainability in the sector. Agro-tourism is an effective way of
developing circular practices in rural tourism.

e  Stream 2 gathers 16.36% of all papers on CE and tourism; literature shows that renewable energy
plays a key role in the transition towards a CE model in the tourism sector. Using renewable
resources instead of conventional energy is an important aspect for the application of tourism
circular economy:.

e  Stream 3 collects 7.27% of all papers. This stream shows that the promotion of CE principles in
the rehabilitation and conservation of heritage initiatives is crucial for the sustainable continuity
of cultural tourism.

e  Stream 4 gathers 12.73% of all papers in CE and tourism; literature indicates that the application of
CE principles can provide hotel companies with the necessary framework for business development
and can help to create a more sustainable experience for all stakeholders by reducing the negative
implications on social and environmental sustainability.

e  Stream 5 collects 10.91% of all literature. Considering that debris accumulation leads to a decrease
of tourism and subsequent income fall, the long-term sustainable solution to overcome this issue,
especially microplastics, would be the adoption of a CE model. Solutions such as cutting down
plastic waste at the source, beach clean-ups, use of the CE, education and a reduction in packaging
should be implemented. On the other hand, CE model implementation helps to achieve the
sustainable development of seaport cities.

e  Stream 6 gathers 9.09% of all papers studied; this stream leads to the conclusion that tourism has
significant environmental impacts and uses a wide range of natural resources, and hence, it is
crucial to use the resources taking into account CE principles in order to minimize the negative
impact on the environment.

e  Stream 7 represents 16.36% of all literature available on CE and tourism. The main conclusion
is that tourism has the potential to contribute to all 17 Sustainable Development Goals (SDGs).
It can represent a threat (because of its negative impacts), but at the same time, a starting point in
the SDGs achievement; and, finally,

e  Stream 8 gathers 10.91% of total papers. Regarding waste generation, tourism plays an important
role, not only because of the large number of tourists worldwide but also because of the higher
volume of waste per capita of tourists compared to the resident population. A smarter use of
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resources will help to preserve essential resources for current and future generations and to create
synergies for industries dependent on it, such as tourism, agriculture and food manufacturing.

Additionally, most of the papers focus on the 3R principles: 21.82% on 2R of the 3R principles
and 9.09% on only one of the 3R principles. This scientific production on CE and tourism mainly
covers knowledge needs on the environment and business management. No knowledge is generated
on the tourist, for example, on how to attract tourists to a circular hotel, circular tourist business
or to a circular destination, or on the profile of the most sensitive customers to circular initiatives.
Furthermore, no knowledge has been generated in this literature on developing circular certifications
for hotels, tourism businesses or for a destination.

6. Conclusions

As previously mentioned, there are some gaps identified in the literature on CE and tourism,
such as the lack of evidence on how to make the transition to a CE model in the tourism sector or the
lack of knowledge generated on the tourist and CE. Literature mainly focuses on the construction,
energy and water consumption, reutilization and new uses, and less on other relevant aspects, such as
the need for a change in the business model, reuse of organic waste and synergies with agriculture,
circularity of tourist destinations, the application of CE as a model to achieve sustainable development
of the local economy through synergies with tourism or the use of CE as a model to achieve inclusive
and sustainable tourism with local development.

CE is a crucial way to contribute to a more sustainable tourism industry. The tourism industry has
a significant role to play because of its importance in the global economy. Therefore, it is urgent to have
a joint and multidisciplinary response in order to achieve a successful transition to a CE model in the
tourism sector. The involvement of all academics, tourists, resident population, public administrations
and DMOs is required.

Regarding agriculture and rural tourism, we need to develop and to improve the environmental
performance of agro-tourism activities to relaunch and promote sustainable tourism in a new approach
to the CE.

Governments should promote the development and use of renewable energies in order to achieve
a more sustainable tourism, and policy strategies should aim at reducing the administrative burdens of
bureaucracy. Governments, tourism firms and individuals need to participate actively, and information
campaigns could increase the degree of social awareness in the sector for the transition to a CE model.

The hotel sector is a major consumer of resources and a generator of waste. Therefore, governments
need to support circular tourism and focus on defining circular strategies and designing circular
certifications for hotel establishments. In addition, tourists have to be aware of the importance of this
transition to a CE model. Awareness programs for tourists should be designed, and hotels should
advertise their good environmental practices to their guests.

Waste generation is a very important aspect to take into account due to the large amount of waste
generated by the tourist sector. Laws and common rules to reduce waste generation in the tourism
sector need to be designed and implemented. Hotels can carry out some actions to reduce their waste
generation, such as composting organic waste, prioritizing repair over replacement or offering closed
menus at restaurants to reduce food waste, among others. Focusing on the global issue of marine litter,
an integrated and cooperative effort is required by all stakeholders in order to reduce its accumulation
on the coasts.

To sum up, more research is needed about the tourism intersection with CE in order to generate
possible solutions towards a more sustainable tourism industry. As we have seen, it is a relatively
young field of research. The literature review shows that most studies have been conducted over the
past 25 years. This is an emerging field of study, with increasing numbers of researchers focusing on it.
Therefore, further empirical work and research are needed to improve our understanding of CE in
tourism. Future research could focus on defining a global circular strategy that involves all tourism
sector actors and areas, on how to attract tourists to a circular hotel or destination, or on identifying
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the profile of the most sensitive customers to circular initiatives. Furthermore, another future line
of research could be the development of circular certifications for hotels, tourism businesses or for
a destination.

Finally, the main limitations of this study are that we have considered only papers and studies
published in English in the two databases analysed. Hence, some literature on CE and tourism
published in another language is not considered. Moreover, conference papers (not indexed by Web of
Science nor Scopus) or reports published from European projects on CE have not been included in this
review, although they can provide important contributions to this relatively new field of research.
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