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Urban destinations have enjoyed increasing sustainable tourism attention and a consequent need to address
challenges on promoting sustainable behavior in recent years. Tourism destinations' websites play an important
role in the communication of sustainable tourism products and behaviors and have been receiving increasing
attention in research on sustainability communication in tourism. However, the development of a holistic
approach to online sustainability communication at the destination level remains challenging and requires
further research. This study introduces a text-mining approach based on the creation of an ad-hoc dictionary to
provide insights into how 10 European tourism cities communicate sustainability on their websites. Based on this
approach, an assessment of online sustainability communication in these cities is performed through the defi-
nition and measurement of specific indicators relating to presence, depth and dispersion. The results show how
this approach can be used to automatically assess the depth and the relative balance of communication across the
environmental, socio-cultural, economic, and general dimensions of sustainability. Based on a large-scale,
comparable analysis of sustainability-related online content, the proposed approach provides a tool to assist
the design and improvement of websites for promoting sustainable tourist behavior and supporting sustainable

destination management towards the green transition.

1. Introduction

Sustainability communication is an emerging area in tourism
research and practice (Tolkes, 2018) with relevant implications in light
of the growing importance of increasing awareness of sustainability is-
sues, the visibility of sustainability tools (such as eco-labels) as well as
the demand for sustainable options in line with the Transition Pathway
for Tourism (European Commission, 2022). The Covid-19 pandemic
contributed to rethinking urban tourism (Pasquinelli, Trunfio, Bellini, &
Rossi, 2022) and to raising awareness of tourism sustainability issues,
but closing the gap between tourists' attitudes and sustainable behavior
remains a challenge (Eichelberger, Heigl, Peters, & Pikkemaat, 2021;
European Travel Commission, 2021, 2022).

Urban destinations are at the forefront of sustainability challenges as
blended places of life and travel in spatial alike (Chung, Lee, Ham, &
Koo, 2021) and technological advances can make tourism cities more
livable and sustainable (Ivars-Baidal, Celdran-Bernabeu, Femenia-Serra,
Perles-Ribes, & Vera-Rebollo, 2023; Segota et al., 2019). Promoting
visitors' sustainable behaviors is a key challenge in the development of
sustainable urban tourism destinations (Miller, Merrilees, & Coghlan,
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2015). However, the academic debate on sustainable tourism has pri-
marily focused on rural and coastal areas rather than on urban settings,
overlooking the environmental, socio-economic and cultural sustain-
ability issues associated with urban destinations (Day, 2020). Notwith-
standing the greater challenges to sustainability posed by urban tourism,
the operationalization of sustainable tourism indicators in these desti-
nations is considerably overlooked (Diéguez-Castrillon, Gueimonde-
Canto, & Rodriguez-Lopez, 2022).

Destination websites represent an important channel of sustainabil-
ity communication (Ghanem & Elgammal, 2017; Spinelli, 2021; Tolkes,
2018). Official websites are often travelers' first point of contact with the
destination and play an important role in the promotion of sustainable
tourist behavior by raising awareness and encouraging sustainable
choices (Ali & Frew, 2014; Garbelli, Adukaite, & Cantoni, 2017). Despite
the growing literature in this area, there is still limited understanding of
how to design effective online content for sustainability communication
through websites (Ghanem & Elgammal, 2017; Spinelli, 2021; Tolkes,
2018). In particular, research remains largely fragmented due to the
different criteria and approaches adopted for investigating sustainability
communication through destination websites (Ghanem & Elgammal,
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2017). Further, website sustainability content analysis primarily relied
on non-automated methods, which are subject to personal bias (Law, Qi,
& Buhalis, 2010). In the age of digital transformation, online environ-
mental content can be usefully captured by means of a text analytics
approach (Mariani & Borghi, 2021).

This study is one of the first to propose a text mining approach for
systematic, large-scale and comparable assessment of online sustain-
ability communication at the destination level. The sustainability of 10
leading European tourism cities has been monitored through the
application of the dictionary.

Specifically, the proposed approach is based on the creation of an ad-
hoc dictionary through a semi-automatic dictionary-building process,
combining a manual analysis of previous studies and sustainable tourism
communication indicators systems including the Global Sustainable
Tourism Criteria (GSTC) and the European Tourism Indicators System
(ETIS) with an automated text analysis of destination official websites.
The dictionary has been tested on the content published on the websites
of European cities using a set of indicators to understand how and if the
sustainability is communicated. These indicators, as integral elements of
tourism planning and management (Rasoolimanesh, Ramakrishna, Hall,
Esfandiar, & Seyfi, 2020), have been defined to assess various aspects
related to communication methods, such as presence, depth, and
dispersion across the environmental, economic, and socio-cultural di-
mensions of tourism sustainability. The paper shows the support pro-
vided by these tools in assessing adopted strategies and information,
empowering city managers to make informed decisions that promote
and encourage sustainable and responsible behaviors in urban cities.
This aligns with the growing importance of using indicators in decision-
making, reflecting the trend towards informed decision-making using
unstructured and big data (Kourtit & Nijkamp, 2018; Nijkamp & Kourtit,
2023).

The rest of the paper is structured as follows: the next section de-
scribes the theoretical background of the study through a review of
previous research on sustainable tourism dimensions and online sus-
tainability communication in tourism with a focus on destination web-
sites. Section 3 describes the specific methodological process for text
mining. In section 4 findings are presented and discussed, followed by
the implications theoretical and managerial of the study, the limitations
and recommendations for future research (Section 5).

2. Research background
2.1. Sustainable tourism dimensions and challenges in urban destinations

Since its first definition by the WCED (1987), the concept of sus-
tainability has been extensively investigated in many scientific areas,
particularly in tourism research, given its intrinsic link with the
exploitation of natural resources (Ghanem & Elgammal, 2017; Santos,
Veiga, Santos, & Aguas, 2022; Zolfani, Sedaghat, Maknoon, & Zavad-
skas, 2015). Indeed, the specific term “sustainable tourism” has been
used since the beginning of the 90s, opening two decades of growing
interest from different academic backgrounds (e.g., geography, sociol-
ogy, economics, and environmental management) and fueling defini-
tions, critiques, and reconceptualizations.

In the last decade, sustainable tourism research has focused more on
the outcomes of research concerning the practicalities of sustainability
by moving towards suggesting solutions to concrete challenges (Buck-
ley, 2012; Lane, 2018). Although there is still a lack of agreement on a
unique definition of sustainable tourism (Asmelash & Kumar, 2019;
Buckley, 2012; Santos et al., 2022; Solis-Radilla, Hernandez-Lobato,
Callarisa-Fiol, & Pastor-Duran, 2019), the one provided by the World
Tourism Organization (1998, p.21) is commonly accepted, remaining an
essential reference in tourism research: “Sustainable Tourism Develop-
ment meets the needs of present tourists and host regions while pro-
tecting and enhancing opportunities for the future. It is envisaged as
leading to management of all resources in such a way that economic,
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social, and aesthetic needs can be fulfilled while maintaining cultural
integrity, essential ecological processes, biological diversity, and life
support systems”.

Despite the wide range of definitions, it is well-established that
sustainable tourism is a multidimensional concept. The early dimensions
identified by the United Nations Conference on Environment and
Development (1992) were environmental preservation, social equality,
and economic growth, which can be considered the three original pillars
of sustainable development. However, the main challenge of delivering
sustainable development involves integrating and finding a balance
within them, which are mutually interdependent while recognizing their
specificities (UNEP and UNWTO, 2005).

Economic sustainability means generating socio-economic benefits
that are fairly distributed at different levels of society. It includes
ensuring the viability and long-term stability of enterprises and stake-
holders while providing income and social services to the host local
communities. Social sustainability means respecting human rights and
different cultures and avoiding any form of inequality and exploitation.
It implies maintaining and strengthening the life support system for all
in society, focusing on the welfare of local communities and living cul-
tural heritage. Environmental sustainability means conserving and
managing local resources to preserve natural heritage, landscapes, and
biodiversity. It requires policies and actions to minimize the exploitation
of resources and the emissions generated by the tourism sector. It should
be highlighted that while the environmental dimension has remained a
fundamental pillar in sustainable tourism research, given the awareness
of climate change and the impact of tourism activities (Peng & Chen,
2019; Santos, Veiga, Aguas, & Santos, 2019), the rise of the cultural
dimension occurred only later. It is rooted in the recognition that culture
shapes what we mean by development and, given its compatibility with
the other three dimensions, can create solid bridges between them
(United Cities and Local Governments, 2010). This is also confirmed by
UNESCO (2013), which recognized culture as a driver for sustainable
social, economic, and environmental development by reaffirming it as
the “fourth pillar” of sustainability. Nowadays, the importance of cul-
ture in sustainable tourism is witnessed by the growing attention to-
wards protecting and upgrading artistic, archaeological, worship sites,
and cultural heritage to pass them on to future generations. Indeed,
sustainable tourism also implies preserving and enhancing both tangible
and intangible assets of past and living cultures representing their life-
styles, value systems, spiritual features, beliefs, and traditions (UNWTO,
2020).

With the increase of urban tourism, recent research has started to
address these dimensions for sustainable tourism development in cities,
in line with a broad approach to sustainability including the environ-
mental, social and economic aspects of sustainable development (Aall &
Koens, 2019). A number of international initiatives, such as the Global
Platform for Sustainable Cities and the European Capitals of Smart
Tourism Competition, have fueled interest on the approaches and best
practices to make tourism cities more sustainable.

Despite the relative lack of research on the link between urban
tourism and sustainability, the following main challenges can be iden-
tified in relation to the sustainable development of tourism in urban
contexts (Aall & Koens, 2019; Koens, Melissen, Mayer, & Aall, 2021): the
minimization of the social negative impacts of (over)tourism on the
quality of life of residents and the preservation of environmental stan-
dards and resources, which is heightened by problems associated to
climate change.

Studies in this area have also pointed to the need for a convergence
between the sustainability discourse and smart city approach, in
particular in relation to the need to develop a set of appropriate in-
dicators for supporting progress towards sustainable tourism develop-
ment in this specific context and the role of big data in this direction
(Chung et al., 2021; Ivars-Baidal, Vera-Rebollo, Perles-Ribes, Femenia-
Serra, & Celdran-Bernabeu, 2021). The increasing availability of
urban data offers a promising basis for effective city management
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(Kourtit, Nijkamp, & Steenbruggen, 2017). However, there is a
requirement for the development of easily comprehensible indicators
that simplify complex phenomena and assist city managers in setting
objectives, performance assessment, monitoring, managing and
decision-making purposes (Huovila, Bosch, & Airaksinen, 2019).

The current approach also emphasizes the need to contemplate both
supply and demand-side considerations for promoting sustainability
within urban tourism destinations, including therefore also an explicit
consideration of the role of tourists' sustainable behaviors (recycling,
reductions in water use, low-impact transport, heritage preservation)
and how to promote them through sustainability innovations and
technologies (Marchi, Apicerni, & Marasco, 2021; Miller et al., 2015).

2.2. Online sustainability communication in tourism destinations

Environmental, social, economic and cultural sustainability issues
have become increasingly important for organizations in the tourism
sectors, including how sustainable tourism products and efforts are
communicated (Bogren & Sorensson, 2021). In the last years, there has
been a growing interest in sustainability communication in tourism and
its potential positive effects on tourists' behavior in the pre-purchase and
travel stages (Font, Elgammal, & Lamond, 2017; Tolkes, 2018; Visi-
tEngland, 2014). Sustainability communication is part of a wider sus-
tainability marketing strategy aimed to make consumers aware of the
availability of sustainable products, stimulate pro-sustainable choices
and increase transparency about organizations' sustainability engage-
ment (Tolkes, 2018). Research in this area addressed the challenge of
designing effective sustainability messages to motivate sustainable
purchases and inform stakeholders about commitment to sustainability
goals in relation to various communication channels (Smith & Font,
2015; Tolkes, 2018, 2020; Villarino & Font, 2015; Wehrli et al., 2014).

Tourism organizations' websites represent the most researched
channel of sustainability communication (Tolkes, 2018). In the context
of digital transformation, websites represent important decision-making
tools used by tourists for information search and vacation planning (Pan
& Fesenmaier, 2006). Websites can play a key role not only as
marketing-driven tools, but more so for improving quality of life, eco-
nomic prosperity, social well-being, and sustainability (Xiang, 2018),
and persuading their target audiences to change their behavior (Font
et al., 2017).

Despite the importance of online sustainability communication in
promoting desirable behavior from the target audience (Dodds,
Novotny, & Harper, 2020; Font et al., 2017; Penz, Hofmann, & Hartl,
2017), previous research showed a great variation in the extent of web
usage by tourism organizations for sustainability communication and
scarce and/or superficial information on sustainability-related issues
(Garbelli et al., 2017; Mura & Sharif, 2015; Pato & Duque, 2021; Pen-
nington-Gray & Thapa, 2004; Santos et al., 2019). Importantly, it
highlighted that the websites potential is not being fully utilized to
create awareness of sustainability issues (Joseph, Lin, Nichol, & Jussem,
2014) and that sustainability messages have limited persuasiveness
(Font et al., 2017; Villarino & Font, 2015).

Research explored the use and quality of websites for sustainability
communication by destination management organizations, given their
role as a first encounter for influencing tourist behavior and also in
relation to sustainability (Mura & Sharif, 2015; Pennington-Gray &
Thapa, 2004). Previous studies identified a large variety of variables/
criteria for the content analysis of online sustainability communication
in destination websites based on different sources, including the WTO
Code of Ethics, Global Sustainable Tourism Criteria, and UNWTO Sus-
tainable Tourism for Development Guidebook. Content analysis of
destination websites for assessing sustainability communication has
been generally based on the definition of a checklist and counting the
presence of variables/criteria included in the checklist. Ghanem and
Elgammal (2017) developed an online sustainability communication
checklist including over 30 factors relating to four dimensions of
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sustainability: environment, socio-economic, cultural, and general.
Through a web content analysis of the top 50 competitive national
destinations based on this checklist, they identified a lack of appropriate
online approach to informing, motivating and engaging stakeholders in
sustainability practices along with an unbalanced communication con-
cerning the environmental, socio-cultural, and economic sustainability
dimensions. Another approach for measuring sustainability orientation
in destination online communications was developed by d'Angella and
De Carlo (2016) through the variable Green D-web score based on a
checklist of 35 binary indicators in seven areas (general, infrastructure,
transportation, experience, food, shopping, and hospitality). They used
this variable to assess the orientation to sustainability of official website
communications of tourism cities, revealing different performance
levels. Their study highlighted the importance of sustainability
communication for differentiating tourism products and attracting new
segments of environmentally sensitive tourists. Spinelli (2021) adopted
the methodology developed by d'Angella and De Carlo (2016) to explore
the sustainability-related content of the Italian regional tourism web-
sites and investigated the potential association between the sustain-
ability orientation and the profile of destinations. His study found that
no website explicitly mentioned green, sustainable or responsible travel
on its homepage, and just 5 regions devote a specific section to these
forms of tourism. In summary, previous studies showed that destination
websites tend to provide limited information and lack of a holistic
approach to communicating sustainability encompassing all the envi-
ronmental, economic and socio-cultural aspects. Adequately balancing
all sustainability dimensions is highlighted as a key issue in the design
and implementation of an effective approach to inform, motivate, and
engage stakeholders in sustainable tourism (Ghanem & Elgammal,
2017). In one of the first studies using a web content mining approach,
Marchi et al. (2021) assessed the sustainability communication in Italian
cultural cities, highlighting the potential of this approach for improving
the analysis of online sustainability-related contents.

3. Methodology

As noted above, the aim of this study is to introduce a text-mining
approach to provide insights into how cities communicate sustainabil-
ity on their websites. Previous studies developed dictionaries for
different purposes and on various topics, for example, to monitor job
descriptions in the digital environment (Park, Lu, & Marion, 2009), to
measure corporate social responsibility (Pencle & Malaescu, 2016), to
know the impact of frontline employees' problem solving on customer
satisfaction (Marinova, Singh, & Singh, 2018), and to understand how
consumer word use varies across contexts (Hovy, Melumad, & Inman,
2021). Dictionaries were also developed to quantify holistic features of a
text, such as its sentiment or emotionality (e.g. Pennebaker, Boyd, Jor-
dan, & Blackburn, 2015; Rocklage, Rucker, & Nordgren, 2018).

In previous literature there are few dictionaries developed specif-
ically for the tourism field, in some cases, we can find integration on
dictionaries previously created and mainly applied to the hotel industry
(e.g. Nie, Tian, Wang, & Chin, 2020; Park, Kang, Choi, & Han, 2020). For
this reason, the study develops an ad-hoc sustainable tourism commu-
nication dictionary.

3.1. Sustainable tourism dictionary development

To accomplish the goal of developing an automated tool to analyze
digital sustainability communication of tourism cities a dictionary was
built followed the S-DBP proposed by Deng, Hine, Ji, and Sur (2019).
The sustainable tourism communication dictionary is based on an iter-
ative process that includes the existing theoretical bases as well as the
adequate contents of the corpus identified. The study carefully followed
the steps proposed by Deng et al. (2019) for designing dictionaries and
combined a further step to extract additional words based on the Latent
Dirichlet Allocation (LDA), a computer-assisted topic modeling
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algorithm (Fig. 1).

The first step (Objective clarification) allowed us to clearly define the
aim of the dictionary which is to assess online sustainability communi-
cation of tourism destinations providing a tool for fast and systematic
processing of large amounts of text.

The second phase focused on the identification of categories and
categorizing entries. In line with previous research on sustainability and
sustainability communication (Ghanem & Elgammal, 2017; Villarino &
Font, 2015), the researchers included four entries: environmental, socio-
economic, cultural and general. The environmental dimension refers to
the promotion of tours/excursions/activities that respect natural sites,
green and protected areas, green practices, and the protection of the
natural environment and landscape. The socio-economic dimension
considers the support to the local economy and community, promoting
local markets and food, accessible tourism, safety and security, human
rights, and helping threatened sites through donations or volunteering.
The cultural dimension includes cultural valorization and decorum
visiting heritage. Finally, the general dimension focuses on sustainable
management and management of tourist flows. Sub-categories have
been identified for each dimension to investigate and capture different
aspects within the same category.

In the third step, we identified the corpus on which the dictionary is
developed. We adopted a set of documents that include textual content
related to sustainable tourism. In particular, we identified the following
sources for the corpus creation: 1) a sustainable tourism dictionary (in
Italian) previously developed by Marchi et al. (2021). It was created by
adopting a web content mining approach to assess the characteristics of
the online content of a sample of 20 Italian cultural tourism cities; 2)
guidelines and indicators systems recognized at the international level,
such as the Global Sustainable Tourism Council (2016) and the Euro-
pean Tourism Indicators System (ETIS) Toolkit (2017); 3) textual con-
tents of the top 10 European tourism cities by the number of bed nights
in 2019 (Statista Research Department). This content, mainly textual
data, was collected using a web scraping procedure, a technique that
navigates through each destination website in every internal link and
extracts data without needing user interaction (Singrodia, Mitra, & Paul,
2019). A total of 6336 web pages in English were extracted in May 2021
and processed using R software and Knime Data Analytics Platform. The
automated analysis supported us in analyzing patterns in text data to
extract and discover knowledge for decision-making (Zhai & Massung,
2016). Then, in the fourth step, we prepared the textual contents of the
10 European urban destinations for further analysis through the pre-
processing operation (such as stop words removal, reduction of all
words to lowercase). Following this phase, we extracted a list of the most
frequently used words (unigram and bigram) analyzed by researchers.
More than 70 additional terms were classified and included in the sus-
tainable tourism communication dictionary, such as gastronomy,
wheelchair, heritage site, and circular economy.

To expand the list of keywords we integrated the dictionary-building
process with the LDA model, which is a generative statistical process
that explains how text documents could be generated probabilistically
from a mixture of topics, where each topic has a distribution over words
(Blei, 2012). LDA offers additional advantages over the semi-automatic
approach adopted until now and allowed the inclusion of additional
keywords resulting from processes that did not require researchers to
prespecify rules or keywords (Huang, Lehavy, Zang, & Zheng, 2018).
The model automatically generated topics with the most important
words (weighted) for each topic which is coherent with the information
used to promote and discover the European cities on official websites.
We labeled each of the seven topic emerged as follows: 1. What to visit;
2. Food & Drink; 3. Shopping; 4. Culture & Leisure; 5. Enjoy the city; 6.
Travel information; 7. Life & business (Fig. 1 - 6. Keywords from the
topic model).

Following the creation of a list of keywords, researchers organized
brainstorming sessions to analyze each keyword and the related di-
mensions and sub-dimensions identified. Then the seventh step includes
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techniques to extend the dictionary through the identification of syno-
nyms and the application of the stemming approach. This latter tech-
nique reduces the word, for example, the word “sustainable” may be
stemmed to “sustaina*”. In this way, the word “sustainability” will also
be traced.

Finally, the last step of the process included the validation of the
dictionary entries. This study adopted the keyword-in-context (KWIC)
method, which is an automatic system that allows the search of a
particular keyword in the text and analyzes its local meaning in relation
to a number of words immediately preceding and following it (Luhn,
1960). This step allowed us to identify too generalized words. For
example, the word “food”, included in the sub-dimension “B2. Promo-
tion of local markets and food”, was too generic and not necessarily
related to sustainability. Researchers replaced it with the bigram “sus-
tainable food”. We conducted different rounds for the validation of the
dictionary and it was performed using the R package called ‘Quanteda’
for managing and analyzing text (Benoit et al., 2018).

The final sustainable tourism communication dictionary is composed
of about 300 keywords - unigram, bigram (see Appendix). It consists of
word lists and each keyword refers to each entry, dimension and sub-
dimension, without term overlaps.

3.2. Sustainable tourism dictionary application

Following the creation and validation of the dictionary, an auto-
mated textual analysis was performed on the top 10 European destina-
tions by number of bed nights in 2019 (Statista Research Department) to
analyze sustainability-related contents in their websites through a set of
indicators created on the basis of previous studies (Ghanem & Elgam-
mal, 2017; Mariani & Borghi, 2021; Santos et al., 2019; Villarino & Font,
2015). A profile of the cities in the sample is provided in Table 1, which
also includes the official tourism websites analyzed in this research. This
sample was deemed appropriate to investigate digital sustainability
communication in these urban destinations, also considering the varied
profile of cities in terms of sustainability orientation based on previous
rankings and research. For instance, the profile includes cities' ranking
in Citizen-Centric Cities, the 2018 edition of Arcadis' Sustainable Cities
Index that explores the sustainability of 100 cities from the perspective
of citizens based on three pillars: People (social), Planet (environ-
mental), and Profit (economic). Among the considered urban destina-
tions, Lisbon was the winner of the European Green Capital Award in
2020.

The final dictionary was applied to destinations' online content
through an automated analysis to deepen characteristics that the liter-
ature suggested may influence their effectiveness communication. In
order to measure and monitor the actual sustainable communication of
European cities, a set of indicators has been defined as an evaluation
tool. This allows for the establishment of a common language and
standardized units of analysis to assess city performance, supporting the
decision-making process of city managers in promoting and incentiv-
izing sustainable behaviors within cities (Huovila et al., 2019; Kourtit &
Nijkamp, 2018; Nijkamp & Kourtit, 2023; Torres-Delgado & Saarinen,
2017).

In particular, the study investigated the presence of sustainable
communication, which is expressed as the percentage of webpages
containing sustainability messages out of the total webpages (sustain-
able webpages/total webpages*100) and underlines the weight of sus-
tainability communicated online. The second indicator relates to the
depth of sustainability communication, measured as the percentage of
sustainable words in the dictionary out of the total words online
(number of sustainable words/total words*100). This indicator provides
insights into the emphasis and importance attributed to communicating
the concept of sustainability within the text. It allows us to identify how
extensively sustainability themes are addressed examining the degree of
attention and focus given to sustainability in the overall messages. The
third indicator is the dispersion of communication, calculated through
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1. OBJECTIVE CLARIFICATION ———> Building a dictionary to assess sustainability communication of tourism destinations

2. ENTRY IDENTIFICATION
AND CATEGORIZATION
Defined by the literature

(2.g. Ghanem and Elgammal

2017; Villarino and Font

2015).

Manual analysis of the Italian sustainable
ourism dictionary developed by Marchi et

al., 2021.

P S

A. ENVIRONMENTAL:

keyword1; keyword2...

B. SOCIO-ECONOMIC:

A. Environmental

Al Activities that respect
the natural sites

A2. Green practices

A3. Protection of natural
environment and landscape

B. Socio - economic C. Cultural D. General

B1. Support to the local economy
B2. Promotion of local markets
B3. Help threatened sites

B4. Community support

BS5. Accessible Tourism for All

B6. Safety and security
B7. Human rights

C1. Cultural valorization
C2. Decorum visiting heritage

DI. Sustainable Management
D2. Management of tourists flows

3. SUSTAINABLE DICTIONARY CREATION

level

Manual analysis of sustainable guidelines
land indicators systems recognized at EU

utomated analysis on 6,336 web pages
merged from the top 10 European
ourism cities by number of bed nights

(e.g. GSTC, 2016). (STATISTA, 2019).

4. PRE-PROCESSING

» Data cleaning: Stop word removal,
unnecessary information removal,
reducing all words to lowercase

» Cut-off criteria: term frequency

5. MOST FREQUENTLY WORDS

Analysis of most frequently unigram and
bigram to be include in the sustainable
..... , dictionary.

Z

6. KEYWORDS FROM TOPIC MODEL (LDA)

Topics identified through LDA analysis on the 10 official websites of tourism cities and related top 10 terms

Term

century, build, church, museum, roman, house, design, place, ancient, bridge
restaurant, food, bar, dish, wine, traditionanjoy, coffee, offer
shop, share, market, fashion, day, christmas, include, brand, book, store
museum, art, exhibition, event, world, music, festival, film, artist, concert
hotel, offer, district, garden, heart, centre, walk, park, enjoy,

tour(ficket)information, station, airport, travel, card, day, free
company)data, business, international, help, information, §tartup)people, learn, Iivy

Synonim identification
Stemming technique

> keyword1; keyword2... [Comrmmmmmmmnnees
C. CULTURAL:
keyword1; keyword?2...
D. GENERAL: e m e e eeee
keyword1; keyword2...
—
Topic id
What to visit
Food & Drink
Shopping
Culture & Leisure
Enjoy the city
Travel information
\ife& Business
V
7. EXTENSION AND SIMPLIFICATION :

———8. VALIDATION ——> Keyword-in-context (KWIC) method

Fig. 1. The S-DBP implemented to build the sustainable tourism dictionary.
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Table 1
The tourism cities in the sample.
City Population  Arrivals Bed Accommodations ~ Main Parks, Position in Sustainability Total visits of ~ Official
Eurostat Euromonitor ~ nights Booking.com Attractions garden and Citizen orientation of the official Tourism
2018/ 2019 (mil.) 2021 Tripadvisor. nature areas Centric official website websites Websites
2021 Statista com European Cities (F. d'’Angella & Similarweb.
2019 2021 Green City 2018 M. De Carlo) com
Index - 2016 2021
*Other 2020
rww.iamst
Amsterdam 854,047 8,835,400  18.38 1033 2992 16 120 Moderate 546.4 K WIS
erdam.com
WWW.
Barcelona 1,636,732 7,016,600 19.85 2375 4579 18 28° Low 112.4 K barcelonatu
risme.com
Berlin 3,664,088 6195800  34.12 1293 3296 *51 18° High 655.2 K E::]‘]‘n‘(i”
rw.visitl
Lisbon 544,851 3,639,000  13.82 4169 2958 10 62° Low 103.5K L vist
isboa.com
www.visitl
London 9,002,488 19,559,900 85.1 4405 8211 15 1° High 1.6 Min ondon.com
Madrid 3,305,408  5597,800  20.68 2948 3430 21 21° Moderate 1.2 Min rwiesm
adrid.com
en.parisinfo.
Paris 2,165,423 19,087,900 52.45 4324 7972 20 15° High 316.6 K com
Prague 1,335,084 9,150,900  18.48 1674 3932 18 23° Moderate 231.2K ::I‘V‘“prag”c'
Www.turis
Rome 2,844,750 10,317,000 29.07 8229 5864 25 40° Low 170.1 K moroma.it
www.wien.
Vienna 1,931,830 6,634,700 18.64 2001 1988 15 5° Moderate 537.8 K info
the coefficient of variation (CV), which allows an analysis of the fre- Table 2

quency distribution of sustainable words on web pages. This indicator
provides insights into the concentration of sustainability across web
pages giving indication of whether it is concentrated solely on a few
dedicated web pages or if there is a broader approach by city managers
to promote sustainability throughout the entire website. It is a stan-
dardized measure to compare European urban destinations websites,
expressed as follows:

CV = (SD(Number of sustainable words) )/
(4 (Number of sustainable words) )*100.

Furthermore, the study investigated the presence of sustainability
labels, certifications and awards on the websites. This choice was in line
with previous studies highlighting that despite the great efforts made by
destinations to improve sustainable strategies, in some cases, these are
not communicated and correctly perceived by tourists and residents
(Cannas, 2018; Marin, Palmisani, Ivaldi, Dursi, & Fabiano, 2009; Pen-
carelli, Splendiani, & Fraboni, 2016). An automated content analysis
was performed to investigate the communication of certifications and
awards on the 10 websites of the European urban destinations. Given the
high number and the variety of sustainable labels, in many cases rele-
vant just at a national level, this study considered only certifications
recognized at the European level, focusing on a set of keywords, such as
‘IS09001°, ‘ISO 14001’ or ‘ecolabel’.

4. Results

Based on the automated content analysis, a first overview can be
provided on the presence of sustainability communication in the total
sample. It reveals that 58.84 % of the total web pages contain content
relating to sustainability-oriented practices, which are more related to
specific environmental, socio-economic, and cultural practices than to
sustainable tourism in general. This is relevant considering that
communication focusing on benefits related to specific sustainability
dimensions is likely to be more effective than generic mentions of sus-
tainability (Villarino & Font, 2015).

More in detail, Table 2 reports the share of web pages containing
words related to the four sustainability dimensions on the total web

Presence of sustainability-related contents.

Sustainable webpages % on total webpages

Environmental 2410 38.04
Socio-economic 1891 29.84
Cultural 877 13.84
General 687 10.84

pages and shows that online messages are mostly related to environ-
mental (38.04 % of total pages) and socio-economic sustainability
(29.84 % of total pages). This finding was quite expected, in line with
previous research that showed a stronger focus on environmental sus-
tainability in tourism communication, reflecting the development of
sustainable tourism research and practice (Tolkes, 2018). Similarly, the
analysis conducted by Ghanem and Elgammal (2017) revealed a
prominence of environmental and social information in destinations'
online sustainability communication. It is important to underline that
the number of words included in the environmental and socio-economic
dimensions is greater than in the general and cultural dimensions. This
stems from a lower presence of terms relating to these last two di-
mensions in the documents analyzed (websites, previous studies and
European documents/tools), thus highlighting a lower use of commu-
nication relating to the general and cultural dimension. Despite this, the
results of the analysis remain valid considering the relationship between
the number of words included and the number of sustainable words that
emerged.

The analysis provided a detail of the themes that are most frequently
communicated in relation to the different dimensions of sustainability,
thereby contributing insights into the relevance of specific themes
within online content. Table 3 provides detailed information on the
specific themes that are most frequently communicated in relation to the
four dimensions of sustainability. For the environmental dimension,
“green practices” emerges as a primary theme that is mainly present
through the sub-dimension ‘public transport’ and ‘environmental
impact’. For the socio-economic dimension, the most frequently
communicated themes include support for the local economy, especially
through buying locally-made products and local services (‘local guides’).
Other highly frequent themes include accessible tourism, which is
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Table 3
Sustainability dimensions, topics and sub-topics in online communication (total
sample).

A. ENVIRONMENTAL SUSTAINABILITY

Excursions 28.12
Al. Tours/excursions/activities that Urban trekking 0.18
respect natural sites, green and Green areas 6.03 39.56
protected areas Protected areas 1.21
Bike path 4.02
Public transport 36.14
Waste management 0.97
A2. Green practices Environmental impact 4.43 43.09
Public water 0.36
Green 1.19
A3. Protection of natural Landscape 17.35 17.35

environment and landscape
B. SOCIO-ECONOMIC SUSTAINABILITY
Locally-made products 14.04
Supporting local

B1. Support to the local economy 6.65 37.67
entrepreneurs
Local guides 16.98
Traditional market 2.06

B2. Promotion of local markets and Slow food 0.36 15.83

food Kilometer zero 0.03 :

Traditional food 13.38

B3. HEII.) threatened snes. through Threatened sites 238 2,38

donations or volunteering

B4. Community support Involven%ent of local 17.15 17.15
community

B5. Accessible tourism for All Accessible tourism 17.70  17.70

B6. Safety and security Safety 6.60 6.60

B7. Human rights Preventing exploitation ., ¢;
and discrimination

C. CULTURAL SUSTAINABILITY

C1. Cultural valorization Cultural heritage 42.01  42.01

C2. Decorum visiting heritage Behave with decorum 57.99 57.99

D. GENERAL

D1. Sustainable Management Sustainable 75.88  75.88
Management

D2. Management of tourists flows Tourists 2412 2412

present in 17.70 % of the total web pages with information relating to
this dimension. Accessible tourism was found to be among the most
communicated factors in relation to social sustainability also by Ghanem
and Elgammal (2017) and this is consistent with the growing attention
within research and practice on the use of digital technologies for
providing information and increased access for all from the pre-visit
stage of the tourist journey (Michopoulou & Buhalis, 2013). Further,
‘involvement of the local community’ emerges as another frequent sub-
category in this dimension, referring in particular to ‘residents’, which
appears to be particularly relevant in relation to sustainable urban
destinations.

The two themes considered for the cultural dimension of sustain-
ability relate to the valorization of cultural heritage and to promoting
respectful behavior while visiting heritage. For instance, this latter is
present through some recurring keywords that are related to the “don'ts”
of culturally significant behavior (Pennington-Gray & Thapa, 2004), to
avoid potential damage at cultural heritage sites, such as ‘touch’,
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‘graffiti’, ‘damage’, ‘climb’. Finally, the general dimension of sustain-
ability is communicated in the webpages mainly through information
about sustainable tourism, represented by terms including ‘sustainabil-
ity’, ‘slow’, ‘ethical’, ‘sustainable development’.

The analysis of sustainability communication with regard to the
European cities in the sample (Table 4) reveals that 9 out of the 10
destinations communicate sustainability on more than 50 % of their
websites. More in detail, Berlin emerges as the destination with the
highest presence in terms of webpages containing sustainability infor-
mation of the total webpages (67.1 %), followed by Madrid (65.8 %) and
Vienna (60.1 %). Based on the depth of sustainability communication,
London is the destination with the highest percentage of use of sus-
tainable words (0.64 %), followed by Amsterdam (0.62 %) and Barce-
lona (0.60 %). The indicator of dispersion highlights that on the website
of Berlin the theme of sustainability is more concentrated on a few web
pages, rather than in the total. The analysis also shows that although the
city of Berlin has the highest percentage of sustainable pages out of the
total, sustainable words are concentrated on a few web pages (about 40
% of sustainable words are concentrated on 60 web pages). In contrast,
the website of London shows a wider distribution of sustainability-
related words across web pages than the other destinations.

For instance, the official tourism website of Berlin presents a specific
section, labeled Sustainable Berlin, which promotes the sustainability of
the city with information and tips, from transport to restaurants, to eco-
hotels, to shopping. The tourism website of London does not include a
page dedicated to sustainability and directly accessible from the
homepage. These results are in part consistent with the existing
sustainability-related ranking of European cities (see Table 1). For
instance, Berlin and London scored as highly sustainability-oriented
destinations in work by d'Angella and De Carlo (2016), which also
included Vienna, Madrid and Amsterdam into moderate destinations
based on their score. London also leads in the Cities (2018), which ranks
Vienna, Amsterdam, Paris, and Berlin in the top 20.

The approach developed in this study also provides insights into the
relative balance of communication across the different sustainability
dimensions (Fig. 2). The balance among dimensions represents one of
the main issues for the effectiveness of tourism sustainability commu-
nication (Tolkes, 2018; Villarino & Font, 2015) and in this regard the
approach developed in this study is useful for an assessment of the
relative (un)balance among the different sustainability pillars.

The environmental issue is the one most dealt with by cities on their
websites. In some of these, it is recorded that almost 50 % of the web
pages talk about environmental sustainability. Berlin (47.8 %) and
Madrid (46.8 %) are among these cities. Madrid (38.2 %), with
Amsterdam (36 %), is the city that most communicates the socio-
economic dimension. For the cultural dimension, Lisbon (32.7 %) is
the destination with a higher percentage of web pages compared to the
other cities. Finally, topics of general dimension are more present on the
websites of Berlin (24 %) and Lisbon (21.2 %).

The study addressed the presence of sustainability communication
also in relation to labels, certifications, and awards on the websites, as a
relevant feature of online sustainability communication. The results

Table 4

Ranking of cities based on number of bed nights and sustainability communication indicators.
N. of bed nights (STATISTA, 2019) Presence % Depth % Dispersion %
1. London Berlin 67.1 London 0.64 Berlin 146.4
2. Paris Madrid 65.8 Amsterdam 0.62 Lisbon 155.7
3. Berlin Vienna 60.1 Barcelona 0.60 Madrid 160.0
4. Rome Amsterdam 59.4 Lisbon 0.55 Prague 164.3
5. Madrid London 58.3 Berlin 0.54 Barcelona 170.2
6. Barcelona Paris 56.8 Paris 0.50 Amsterdam 173.6
7. Vienna Lisbon 54.5 Vienna 0.48 Vienna 175.6
8. Prague Rome 53.8 Madrid 0.47 Rome 179.0
9. Amsterdam Barcelona 50.6 Rome 0.30 Paris 190.8
10. Lisbon Prague 38.1 Prague 0.27 London 199.9
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General

Environmental Socio-economic  Cultural General
Amsterdam 36.1 36.0 13.1 11.8
Barcelona 34.4 24.2 12.6 43
Berlin 47.8 30.9 19.1 24.0
Lisbon 44.8 21.2 32.7 21.2
London 42.0 26.1 9.3 8.0
Madrid 46.8 38.2 15.7 5.8
Paris 339 33.8 13.6 4:3
Prague 25.4 15.9 4.8 4.8
Rome 36.5 17.2 18.0 4.0
Vienna 34.8 27.6 11.9 15.4

Cultural

Socio-economic

Environmental

Llondon  Madrid Paris

Amsterdam Barcelona Berlin  Lisbon Prague  Rome  Vienna

Cities

Fig. 2. Frequency of sustainability communication by dimension (%) and related heatmap.
In the heatmap, color intensity depicts the ratio between the number of keywords in each dimension and the total number of words in the websites.

show that for the total sample 25 % of the words relating to labels,
awards and certifications are directly related to sustainability, including
ecolabels, ISO9001, ISO 14001, while the remaining concern other areas
(i.e., ‘food&wine’, ‘fashion/design’, ‘cinema/theatre/music’). The ma-
jority of these certifications are related to the socio-economic dimen-
sion, with specific regard to accessible tourism (29.7 %), diversity (13.5
%), and safety & security (16.2 %). The certifications related to the
environmental dimension (30.7 %) are mainly used to communicate and
promote sustainable mobility to reduce traffic and pollution, while the
general dimension (17.3 %) relating to sustainable management, and the
cultural dimension (6.2 %) to communicate cultural valorization (i.e.

Unesco sites). Fig. 3 shows the different relevance of sustainable labels
in European cities among dimensions.

Specifically, the analysis by cities partially confirms the previous
ranking of urban destinations, with Paris as the city with the highest
number of certifications/awards communicated on its official website
(32 % of the total sample), which are particularly related to the envi-
ronmental and socio-economic dimensions. Based on the analysis, the
city of Prague does not promote sustainability labels or awards on its
website. In other cities, such as London and Lisbon the percentage of
communication is very low compared to other cities and related to a
single dimension. By contrast, Rome and Paris emerge as destinations

The sustainability related labels by city and dimensions (%)
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that promote certifications on all four sustainable dimensions. In other
cities, some dimensions largely prevail over others, for example, the
socio-economic pillar in Berlin and the environmental dimension
Amsterdam.

5. Discussion

Notwithstanding the growing attention to sustainability communi-
cation in tourism, there has been only limited research into the assess-
ment of the quality of destinations' official websites as channels of
sustainable tourism content (Spinelli, 2021). This study provides a
contribution to this area through an advanced approach to improve the
understanding of how destinations communicate and promote sustain-
ability through their official websites. The study advances previous
research that focused only on one or a few dimensions of sustainability,
by adequately taking into account the multidimensional nature of
effective sustainability communication (Ghanem & Elgammal, 2017;
Tolkes, 2018). In particular, the analysis provides a contribution in the
direction of a holistic approach to the communication of environmental,
socio-economic, and cultural sustainability in line with the recommen-
dations of previous research (Ghanem & Elgammal, 2017; Tolkes, 2018;
Villarino & Font, 2015). Through its approach, it attempts to overcome
the fragmentation in the literature with regard to the analysis of web-
based sustainability communication as well as the limits of non-
automated methods adopted so far for content analysis. As noted by
Ghanem and Elgammal (2017), the investigation of different sustain-
ability messages and units of analysis may yield contradictory insights
into the communicated contents. In this regard, this paper contributes to
developing a more systematic approach to researching online sustain-
ability communication of destinations that can provide more compara-
ble results across a high number of units of analysis.

The results show that for some cities there is a strong imbalance of
sustainable communication among the four dimensions, with high per-
centages for the environmental and socio-economic dimensions and
almost an absence of communication of general (i.e., Rome) and cultural
(i.e., Prague and London) dimensions. These results concur with those
that emerged in previous studies in which destinations do not suffi-
ciently balance their online communication in the sustainable di-
mensions (Ghanem & Elgammal, 2017). The prevalence of the
environmental dimension in the online sustainability communication of
all the cities in the sample is not surprising, given the centrality of the
environment and green transition to any urban sustainable development
path (Pasquinelli et al., 2022). For instance, London's strategic tourism
plan A Tourism Vision for London (2017) recommends investments in
infrastructures and amenities, among key areas of intervention, for the
green transition of the city. “Championing an environmentally-
sustainable city” by promoting walking, cycling and the use of clean
routes is among the principles of the Visitor Destination Strategy
2019-2023 of the city. By contrast, a lower emphasis is placed on the
general dimension according to the findings (Fig. 2); only two cities
scored over 20 % in this dimension, notably Berlin (24 %) and Lisbon
(21.2 %). In this regard, for instance, the Berlin tourism plan (Sustainable
and City-Compatible Berlin Tourism Plan 2018+) focuses on urban
compatibility and long-term sustainability to maintain the life quality of
residents and harmoniously increase experience value for visitors. It
replaces the emphasis on quantitative growth (more visitors) with sus-
tainability as a maxim of action to ensure a city-compatible tourism
development in the city.

This is also reflected in the presence of labels and awards, which
appears to be unbalanced even in the most sustainable cities. This could
be in part due to the focus of the analysis only on European labels, which
thus does not consider national labels and awards. For instance, this
could be the case of London, which adopts sustainable certifications that
are partly different from those used by European cities and consequently
the analysis showed a low percentage of communication of sustainable
certifications despite its sustainable performance.
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The indicators investigated through the automated approach
revealed a varied picture of sustainability communication in the cities of
the sample. The results highlight the performance of some urban desti-
nations, such as Berlin and Paris, which is coherent with their position in
previous sustainability rankings. For example, the cities of Berlin, Lon-
don, and Madrid rank among the top 15 in the Planet sub-index of the
Citizen Centric Cities Index (Cities, 2018). It is interesting to note
(Table 3), however, that some of the top European city destinations for
arrivals and bed nights in the sample - Paris and Rome - scored lower in
communicating sustainability through their websites than less visited
destinations (before Covid), such as Amsterdam and Lisbon. This finding
is in line with the work by Spinelli (2021), which found no significant
association between the sustainability orientation of web communica-
tion of destinations, their size (population) and tourism maturity
(variation of overnight stays).

6. Conclusions, implications and future research

The main contribution of this study lies in the creation of an ad-hoc
dictionary for the assessment of online sustainability communication
with its multiple dimensions in tourism. This is the first attempt to apply
a computer-assisted text analysis approach combined with LDA model
and researchers' knowledge to establish a dictionary in tourism and
explore the detailed sustainability communication adopted by 10 Eu-
ropean cities through their official websites.

The dictionary can be used to capture the multidimensionality of
sustainable tourism as communicated through the official websites of
tourism cities. The approach allows to analyze big quantities of online
texts in a speedy and accurate way and to reduce subjective interpre-
tation in coding. Capturing the specific dimensions of sustainable
tourism communication in a more objective way can enrich the current
understanding of this phenomenon, support other researchers in effec-
tively and efficiently investigating it, and provide city destinations with
a new tool to assess and improve online communication for sustain-
ability. Based on the ad-hoc dictionary, the study also proposes an
assessment of online sustainability communication through presence,
depth and dispersion indicators. These measures can be useful in
providing a synthetic, representative picture of online sustainability
communication that can be made available at a reasonable cost/benefit
ratio, easily interpreted and used for comparisons across multiple urban
destinations. This is particularly relevant given the importance of in-
dicators as tools for supporting progress towards sustainable tourism
development in consideration of the specificities of urban destinations
(Diéguez-Castrillon et al., 2022).

The proposed approach is promising in addressing the major chal-
lenges in tourism website evaluation identified by Law et al. (2010),
notably the lack of a specific tourism-oriented technique, and the per-
sonal bias of methods involving human subjects. In this respect, this
study overcomes these issues that largely affect the results of tourism
website assessment (Law et al., 2010) and provides a repeatable method
with good potential for long-term application. The proposed dictionary
can be used in combination with other methods (e.g., user judgment) for
assessing the quality of online sustainability-related content of tourism
destinations.

From a managerial perspective, this work lies the basis for devel-
oping a digital tool for fast and systematic processing of large amounts of
online text that could be integrated as a tourism intelligence instrument
to support sustainable destination management towards the digital and
green twin transition. Using the tool of the sustainable tourism
communication dictionary, policymakers, tourism intelligence services
providers, web content strategists and researchers could efficiently and
accurately investigate, compare and analyze the sustainability practices
communicated by city destinations.

In particular, it could assist the assessment of online communication
in relation to sustainability marketing objectives and destinations'
marketing strategies to address the demands of pro-sustainable tourists
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by providing useful information to target sustainability-oriented mes-
sages. This appears to be relevant also in consideration of the crucial
linkage between sustainability communication and destination branding
(Adamus-Matuszynska, Dzik, Michnik, & Polok, 2021; Lupu, Rodrigues,
Stoleriu, & Gallarza, 2021). Given the importance of a sustainable offer
in tourist choices (Adamus-Matuszynska et al., 2021), there is the op-
portunity to use the proposed approach to assist brand strategies to-
wards a more sustainable perspective (Lupu et al., 2021). The possibility
to assess how sustainability-related content is distributed on official
websites could be useful to support the analysis of brand content used by
city destinations to promote their image and positioning in terms of
sustainable tourism.

The indicators will also be beneficial for destinations that want in-
dications on how to better balance sustainability communication di-
mensions. Indicators can provide new inputs to destinations for starting
new paths focused on undervalued sustainable dimensions both in terms
of communication and the policies adopted. At the same time, indicators
provide valuable information for potential customers that will be more
aware and able to know sustainable practices performed by destinations.

Furthermore, the sustainable tourism communication dictionary and
its indicators can be adopted as an objective tool to measure whether
there are differences between how much a destination utilizes sustain-
ability as a marketing tool and how much it actually operates in sus-
tainable way. This could be achieved through the combination of
multiple indicators, related to measuring communication and sustain-
able performance (such as the ETIS or the GSTC), in order to identify
potential instances of greenwashing or greenhushing as well (Font et al.,
2017).

The main limitations of the study concern the sample and the need to
extend and further test the dictionary on a broader and varied sample of
destinations. Future research could use the dictionary applied in this
study as a basis for further development of the tool, especially by inte-
grating the judgment of destination experts and the tourists' perspectives
to improve its efficacy.

Future research could investigate in which web pages sustainability
issues are most communicated (e.g. booking pages, accommodation fa-
cilities pages) to understand when destinations deem that sustainability
themes are more attractive and effective to promote themselves online
and to promote sustainable tourism practices. Further, the research
could attempt to integrate this approach with specific measurements to
evaluate the emotional appeal of communication as a relevant aspect of
its potential persuasiveness (Villarino & Font, 2015). In this regard, the
future analysis could consider, next to sentiment analysis, approaches
that allow to integrate the text and images for pro-sustainable tourism
communications in line with the most recent research on communica-
tion for pro-sustainable tourism behaviors (Li, Saayman, Stienmetz, &
Tussyadiah, 2022). Given that techniques for text analysis differ from
those used on images (Balducci & Marinova, 2018), the challenge for
future research could be to bring the results back into a single frame-
work to compare the use of sustainability issues in texts with that of
images.

Finally, future research could use the indicators proposed in this
study to investigate factors associated with online sustainability
communication at the destination level as well as outcomes in terms of
influence on sustainable tourism behaviors. For instance, the approach
proposed in this study could be used to explore the alignment of online
sustainability communication with destinations' strategies and perfor-
mances in relation to sustainable tourism, which represents a crucial but
still unexplored issue (Spinelli, 2021), also including the implementa-
tion of sustainable destination management systems in line with Cannas
(2018).

The study does not address the reception of sustainability messages,
but directions for further research in this regard can be envisaged. The
dictionary could be also used to investigate the influence of destination
web-based communication in terms of the presence and balance of
different sustainability dimensions and topics on visitors' awareness and
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adoption of sustainable behaviors. Research could verify the effective-
ness of a balanced approach to sustainability communication across it
multiple dimensions in terms of audience impact by using the proposed
indicators to assess and compare multiple urban destinations.
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