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Abstract. This research examines the temporal evolution of satisfaction attrib-
utes in Morocco's Airbnb ecosystem from 2013 to 2023 and analyzes their impact
on tourism sustainability. Through the Latent Dirichlet Allocation (LDA) anal-
ysis of 51,880 English-language reviews, our study reveals significant shifts in
user satisfaction patterns, with host behavior and authentic local experiences
emerging as key satisfaction drivers. The findings highlight Marrakech's domi-
nance, accounting for 56.4% of all reviews, which raises critical questions about
equitable tourism distribution and urban sustainability in Morocco. While sus-
tainability is not explicitly mentioned as a primary satisfaction factor, it signifi-
cantly influences user preferences through the growing importance placed on cul-
tural authenticity and culinary experiences. Seasonal analysis reveals peak peri-
ods during summer months (June-August) and winter holidays (December-Janu-
ary), highlighting implications for re-source management. These findings offer
valuable perspectives for tourism stakeholders and policymakers, emphasizing
the need for a comprehensive strategy that balances customer satisfaction with
authentic experiences and environmental initiatives to build sustainable and eq-
uitable tourism in Morocco.

Keywords: Airbnb, customer satisfaction, sustainable tourism, topic modeling,
sharing economy.

1 Introduction

The dawn of the 21st century has seen the emergence of the sharing economy, pro-
foundly reconfiguring traditional modes of exchanging goods and services [1]. The
tourism and hospitality sector has transformed, which has been marked by the advent
of peer-to-peer (P2P) accommodation platforms such as Airbnb ([2]; [3]). These plat-
forms have redefined market dynamics, altering the competitive landscape within the
sector ([4]; [3]).
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The appeal of these platforms lies in their ability to offer authentic, personalized
experiences that are often more affordable than traditional options [5]. They allow trav-
elers to immerse themselves in local culture while offering property owners an oppor-
tunity to monetize underused spaces [6].

Airbnb has strengthened its commitment to responsible practices, launching initia-
tives aimed at reducing the environmental impact of travel and promoting sustainable
tourism ([7]; [8]). However, collaborative consumption continues to face considerable
challenges in terms of sustainability [9].

In this context, Morocco emerges as a fascinating case study. In 2023, the country
welcomed 14.5 million tourists, marking a significant increase of 34% compared to the
previous year [10]. This rapid expansion raises questions about the sustainability of the
sector, particularly in the context of considerable water stress and growing desertifica-
tion.

The rise of platforms like Airbnb in Morocco brings its own set of challenges and
opportunities. They offer flexibility and diversity of accommodations that meet the
changing expectations of modern travelers [11] while raising complex questions related
to regulation, consumer protection, natural resource preservation, and impact on local
communities [12].

Given these challenges, our study aims to examine the evolution of Airbnb user sat-
isfaction attributes in Morocco over ten years (2013-2023). This longitudinal analysis
aims to inform the implementation of sustainable policies in the Moroccan collabora-
tive tourism ecosystem. Our research objectives are:

1. Identify and analyze the main attributes of satisfaction and dissatisfaction of Airbnb
users in Morocco over the studied period.

2. Examine the temporal evolution of these attributes and analyze their impact on the
sustainability of tourism in Morocco.

3. Propose recommendations for Airbnb and policymakers based on these analyses.

Our study offers a new perspective on the evolution of Airbnb user satisfaction at-
tributes in the specific context of Morocco, an emerging market that plays an increas-
ingly significant role in 2 the global tourism industry. By analyzing long-term trends in
positive and negative reviews, we seek to identify potential levers for more responsible
and sustainable tourism, aligned with the United Nations' sustainable development
goals [13].
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Recent studies have shown that sustainability attributes are beginning to influence
Airbnb customer satisfaction, with hosts' sustainable practices having a positive impact
on customer satisfaction and reuse intentions [14]. The growing importance of authen-
tic local experiences in Airbnb user satisfaction has been highlighted, showing how
travelers' quest for authentic experiences influences their accommodation choices and
overall satisfaction [15].

The COVID-19 pandemic has introduced a new dimension to these dynamics, forcing
Airbnb to fundamentally reconsider its business model. The company had to focus on
cost reduction, concentration on its core activities, innovation in its offerings, and
strengthening customer trust [16]. This strategic reorientation underlines the im-
portance of resilience and adaptability in the collaborative tourism sector, particularly
in times of global uncertainty.

Our study uses Latent Dirichlet Allocation (LDA) latent topic extraction to analyze
a corpus of 51,880 English-language reviews of Airbnb users in Morocco be-tween
2013 and 2023. This longitudinal approach allows us to identify the main attributes of
satisfaction and dissatisfaction, thus offering a perspective on the evolution of user
preferences and expectations in the face of changes in the tourism sector and global
challenges such as the COVID-19 pandemic.

2 Literature Review

2.1  The sharing economy in tourism and the challenges of sustainable
development

The sharing economy, particularly in the tourism sector, has profoundly transformed
traditional economic models and raised new questions about sustainable development.
Airbnb, as a leader in peer-to-peer accommodation, is at the heart of these transfor-
mations.

The evolution of the sharing economy has led to significant structural changes in the
tourism industry, redefining not only booking methods but also the very experience of
travel ([4]; [3]). Airbnb has established itself as a major player, offering accommoda-
tion options perceived as more authentic and affordable [6], creating new economic
opportunities for local residents [17].

The impact of this transformation is multidimensional, stimulating competition and
contributing to a geographical redistribution of tourism ([18]; [19]). However, it comes
with challenges in terms of regulation, tax equity, and impact on local real estate mar-
kets [20]. The peer-to-peer nature of these platforms has reinforced the importance of
online reviews and electronic word-of-mouth in traveler decision making ([21];[22]).
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Airbnb's role in sustainable development is complex, impacting economic, social,
and environmental dimensions. The sharing economy contributes to the United Nations'
sustainable development goals by promoting resource efficiency [23] but can also have
destabilizing effects such as over-tourism and rising property prices ([24]; [25]).

Regarding its social impact, Airbnb significantly transforms the fabric of host com-
munities, affecting real estate market dynamics, community relations, and cultural ex-
changes. Studies conducted in London have revealed a correlation between Airbnb's
expansion and rising property prices ([26]; [27]), thus exacerbating existing social ine-
qualities. Similarly, in Cusco, Peru, and New Zealand, the influx of tourists facilitated
by Airbnb has generated notable social tensions ([28]; [29]). Nevertheless, the platform
has also been recognized for its potential to promote authentic cultural exchanges and
stimulate neo-localism [30], highlighting the complexity of its impact on local commu-
nities.

The COVID-19 pandemic has accelerated the demand for more authentic and envi-
ronmentally friendly travel experiences [31] while highlighting the importance of resil-
ience and adaptability [16]. On the environmental front, studies in Cusco and Athens
have highlighted negative impacts ([28]; [32]), although [33] revealed that human and
geographical factors take precedence over environmental considerations in users'
choices.

The emergence of sustainability as a competitive advantage has led to higher prices
for accommodations offering sustainability-related services [34]. While the platform
creates new revenue opportunities for local property owners, it can exacerbate existing
socioeconomic inequalities [35]. Travelers are becoming increasingly sensitive to en-
vironmental criteria in their accommodation choices [34].

Reconciling the Airbnb model with sustainable tourism principles requires adapted
regulatory frameworks [36], while preserving cultural authenticity [37] and ensuring
equitable benefit distribution [9]. Innovative approaches, such as mandatory site man-
agement for short-term rentals [38], reflect the need for a balanced approach incorpo-
rating resource management, cultural heritage preservation, and economic equity.

2.2 Key factors of customer satisfaction and sustainable tourism on Airbnb

Customer satisfaction on Airbnb in the context of sustainable tourism is influenced by
various interconnected factors, reflecting the complexity of integrating this platform
into local economies and societies. Cultural values play a predominant role, with each
context giving different importance to attributes such as convenience, location, and ser-
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vice quality [39]. Moreover, [40] have demonstrated that these preferences also fluctu-
ate according to customer categories, suggesting the importance of a personalized ap-
proach.

Service quality, both physical and digital, is fundamental to customer satisfaction.
[41] highlighted the role of social benefits and service quality, while [42] established
correlations between information quality, service quality, electronic ser-vices, and sat-
isfaction. Perceived sustainability emerges as a determining factor, with [43] revealing
a correlation between sustainability perceptions and trust in the platform, particularly
among young users. However, [33] indicate that human and geographical factors influ-
ence eco-conscious users more than environmental factors.

Trust and perceived economic benefits also prove to be crucial elements in customer
satisfaction. The establishment of mutual trust between users and service providers not
only facilitates transactions but also significantly encourages repeated use of the service
[44]. This trust dynamic, combined with perceived economic benefits, contributes sub-
stantially to overall satisfaction and reuse intentions, particularly in the context of peer-
to-peer accommodations where personal interactions are central to the experience.

Convenience and hedonic motivations also play a crucial role. [45] emphasize the
importance of ease of use and time-saving features, while [46] highlight the impact of
hedonic motivations on customer engagement and satisfaction.

Beyond universal factors, customer expectations and perceptions are considerably
influenced by cultural values and linguistic contexts [39]. These cultural variations ne-
cessitate adapted commercial strategies for each market, as satisfaction attributes that
prove decisive in one cultural context may be secondary in another. This cultural di-
mension is particularly relevant in a country like Morocco, with its rich heritage and
specific socio-cultural context.

Contextual factors include accommodation quality, value for money, service relia-
bility, host responsiveness, cleanliness, and overall experience ([47]; [48]). Innovation,
particularly through technological solutions, plays an increasing role in improving cus-
tomer experience and promoting sustainable tourism (49]; [SO];[51]).

The harmonious integration of these factors into Airbnb's strategy represents both a
challenge and an opportunity. A holistic approach, balancing authenticity, modern com-
fort, and sustainable practices, could position Airbnb as a leader in sustainable and in-
novative tourism ([52]; [53]).

2.3  The evolution of Airbnb user-satisfaction attributes in response to tourism
sustainability challenges

The evolution of Airbnb user satisfaction reflects changes in traveler expectations and
sustainability concerns, shaping the platform's future. Initially focused on fundamental
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aspects like location, cleanliness, and host communication [54], satisfaction criteria
evolved to include sustainable practices, positively influencing custom-er loyalty [14].

The authenticity of local experiences has become a key factor, highlighting the ap-
peal of peer-to-peer platforms for travelers seeking authentic experiences [55]. [15] es-
tablished a direct link between cultural sustainability and customer satisfaction. Longi-
tudinal analysis revealed the progressive integration of sustainability criteria in the
evaluation of satisfaction, reflecting an increased awareness of environmental and so-
cial issues [56].

External factors, particularly global events like the COVID-19 pandemic, have sig-
nificantly accelerated changes in customer expectations and satisfaction criteria [57].
The pandemic has not only highlighted the importance of flexibility and resilience in
tourism services but has also intensified travelers' concerns regarding cleanliness, pri-
vacy, and health safety, thus reshaping the hierarchy of satisfaction attributes. These
dynamic changes in expectations underscore the challenge of precisely measuring sat-
isfaction in an evolving economic landscape.

Sustainability has emerged as a competitive advantage, with establishments display-
ing high sustainability ratings commanding higher rates [34]. [43] highlight sustaina-
bility perception's significant impact on consumer loyalty, particularly among young
people.

Technological advancements in data analysis have facilitated a more nuanced under-
standing of evolving satisfaction factors. The application of machine learning and nat-
ural language processing techniques has enabled the development of sophisticated al-
gorithms to evaluate satisfaction levels and identify emerging trends in customer pref-
erences [58]. These methodological innovations have proven particularly valuable in
tracking the evolution of satisfaction attributes over time.

Airbnb has responded by redesigning its business model, introducing sustainability
filters appreciated by millennials and Generation Z ([59]; [60]), leading to an "eco-
conscious" user segment [61]. However, tensions persist between affordable authentic
experiences and sustainable tourism practices [62], while concerns about overcrowding
and gentrification remain [63].

3 Methodology

3.1 Data Collection

The data was obtained by web scraping the Airbnb platform, an increasingly used
method in tourism research [64]. We extracted a total of 87,645 reviews, of which
59.2% are written in English, i.e., 51,880 reviews, which represents the majority of
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posted reviews, followed by French at 30.4%, and German in third position at 2.3%
(Figure 1). Consequently, we opted to study the English reviews to unify the analysis
tools and avoid any variation due to the language used.

User reviews describe their impressions of their stays in Morocco, allowing us to cap-
ture a wide range of user experiences over an extended period, thus offering a unique
vision of the evolution of the traveler perceptions [65].

Distribution of users languages
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Fig. 1. Distribution of reviews on Airbnb Morocco by language between 2013 and 2023

Source: Adapted from [72]

3.2 Data Collection

The collected data was cleaned and prepared for analysis using R language packages.
This process included correcting common spelling errors, converting emojis to text, as
well as removing punctuation and numbers. We also applied lemmatization to stand-
ardize word forms and performed pruning by removing words appearing in less than
0.5% of reviews, by recommended practices in large-scale text analysis [66]. Addition-
ally, we removed stop words, such as host and city names, and auxiliaries, as well as
days and months.
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3.3  Distribution of Reviews by Region

Recent data published by Airbnb regarding the most popular destinations in 2023 places
Marrakech in ninth position worldwide [67], a trend that is reflected in our analysis and
the statistics of the Moroccan Ministry of Tourism. Figure 2 illustrates the distribution
of reviews across the 12 regions of Morocco, highlighting the undeniable predominance
of Marrakech in the national Airbnb market. With 56.4% of posted reviews, the ochre
city considerably distances itself from other regions, confirming its status as the coun-
try's tourist jewel. This predominance of Marrakech raises several questions in terms
of sustainability and socio-economic impact:

Risk of Gentrification and Rising Property Prices

The intense concentration of tourism in Marrakech has led to phenomena similar to
those observed in other destinations. [28] documented how Airbnb's expansion notably
in Cusco increased property prices and living costs. In Marrakech's old Medina, this
transformation has been particularly pronounced:

Transformation of Riads: Traditional Riads have largely been converted into guest
houses or tourist rentals, echoing [63] observations of "touristification" in Lisbon's his-
toric neighborhoods.

Displacement of the Local Population: Real estate pressure has forced original in-
habitants to sell their Riads and move to peripheral neighborhoods, similar to what [68]
observed in New York's gentrifying neighborhoods.

Social and Economic Reconfiguration: The Medina has transformed from a center
of local life into a primary tourist area, altering neighborhood dynamics as documented
by [69] in historic city centers.

Rising Prices and Accessibility: The conversion of properties has significantly in-
creased real estate prices, making housing inaccessible for locals, particularly younger
and low-income families, reflecting [70]’s findings in Los Angeles regarding rent in-
creases and reduced long-term housing.

Pressure on Infrastructure: The massive tourist influx into spaces designed for resi-
dential use has strained local infrastructure, particularly regarding waste management,
water supply, and sanitation. In the context of Morocco's increasing water stress, these
infrastructure challenges threaten both resident quality of life and tour-ism sustainabil-
ity, echoing [32]’s findings on tourism concentration impacts in Ath-ens.

Change in Commercial Landscape: Traditional shops have been replaced by tourist-
oriented businesses, altering the local economic ecosystem, like the "touristification"
of urban spaces described by [71].
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These transformations highlight the urgent need to balance tourism's economic ben-
efits with cultural heritage preservation and community well-being. Innovative ap-
proaches, as proposed by [38], could guide more sustainable and equitable develop-
ment.

Socio-economic Tensions and Regional Imbalance Linked to Tourism Concentra-
tion.

The intense concentration of tourism in Marrakech generates significant challenges
both at the local and regional levels. This over-concentration exacerbates social ten-
sions and puts a strain on natural resources while creating development imbalances on
a national scale.

In the heart of Marrakech, particularly in historic neighborhoods like the Medina,
there is an increase in conflicts between residents and tourists. These tensions are man-
ifested notably by restricting access to certain areas for locals, now reserved exclusively
for foreign visitors, thus profoundly altering the traditional social fabric. This phenom-
enon echoes the observations of [29] in New Zealand, where Airbnb's expansion has
significantly affected long established community ties.

On a national scale, this concentration of tourism in Marrakech raises questions
about the balance of tourism development in Morocco. It risks leading to an under-
exploitation of the tourism potential of other Moroccan regions, thus creating in-creased
economic disparities between Marrakech and less visited areas. This dynamic could
exacerbate existing regional inequalities, compromising efforts for the balanced devel-
opment of the country.

Faced with these challenges, it becomes imperative to develop strategies aimed at
promoting more balanced tourism on a national scale. These strategies should aim to
enhance the diversity of experiences offered by other Moroccan regions, thus dis-trib-
uting the economic benefits of tourism more equitably.
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Fig. 2. Distribution of online reviews posted on Airbnb according to the Moroccan regions.

Source: Adapted from [72]

3.4  Thematic Modeling: Latent Dirichlet Allocation (LDA)

To identify the main themes in user reviews, we employed the Latent Dirichlet Allo-
cation (LDA) method, an unsupervised learning technique widely used for topic mod-
eling in large text collections. LDA was chosen for its ability to discover latent thematic
structures in large text corpora and its flexibility in interpreting results. Reviews were
separated into three groups: positive (rated 4 to 5), negative (rated 0 to 2), and neutral
(rated 3), for a more nuanced analysis of satisfaction and dissatisfaction factors.

After sorting out a total of 50,657 reviews, the positive group contains 50,050 re-
views and the negative group contains 607 reviews. Neutral reviews were not included
in the final analysis. This distribution follows the global trend of positivity in reviews
on the platform worldwide, as demonstrated by several studies (e.g., [21]; [73]; [54]).

For statistical adequacy, we combined two criteria as suggested by [74]:

Coherence: it quantifies the internal coherence of topics, i.e., the number of words
describing a topic that co-occur together [75]

Exclusivity: it quantifies the difference between topics; how many words de-scribing
different topics differ from each other [76].

The results suggest 8 topics for positive reviews and 7 topics for negative reviews as
detailed in Table 1. We performed a manual verification to ensure the interpretability
of the different choices.
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Table 1. Topic labels and their prevalence [72].

Polarity Topic labeling Prevalence

Positive Reviews Host behavior 20,86%
Revisit intention 16,63%
Property Description 13,37%
Culinary and cultural experience 11,99%
Proximity to convenience stores 10,54%
Property issues 9,55%
Trip organization 8,93%
Hospitality 8,12%

Negative Reviews Property Description 20,12%
Property issues 17,99%
Unmatched description 17,61%
Booking and refund 14,51%
Staff interaction 11,06%
Hosting services 9,36%
Check-in and security 9,34%

Source:[72].

4 Analysis and Discussion of Results

4.1 Temporal patterns and seasonality: implications for sustainable resource
management in Morocco

The temporal and spatial distribution of tourist flows unveils profound challenges for
the sustainability of Morocco's tourism sector. Our comprehensive analysis of Airbnb
reviews spanning 2013-2023 illuminates two critical phenomena: pronounced season-
ality and extreme geographical concentration.

Contrary to the findings of [77], who suggest that peer-to-peer platforms general-ly
exhibit less pronounced seasonal fluctuations than traditional hotels, our data reveal
that the Airbnb model in Morocco largely reproduces the seasonal patterns of conven-
tional tourism. We observe clearly defined peaks in activity in the summer (June-Au-
gust) and during the holiday season (December-January), with significantly reduced
activity in February and March (Figure 3). This seasonality has major consequences:
intensifying pressure on natural resources during peak periods, particularly worrying in
the context of growing water stress [78], and creating socio-economic instability for
host communities with precarious and temporary jobs. The gradual increase in com-
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ments from March to June (Figure 4) indicates an overall growth in Airbnb use in Mo-
rocco, suggesting a likely intensification of sustainability challenges in the forthcoming
period.

cont

.....

Fig. 3. Annual evolution of Airbnb reviews in Morocco (2013-2023).

The geographical concentration of tourism represents an even more fundamental
challenge. Our analysis reveals an overwhelming dominance of Marrakech, which con-
centrates 56.4% of all Airbnb reviews (Figure 2). This hyper centralization, con-firmed
by [11], which reports that Marrakech welcomed nearly 9 million tourists in 2023 (35%
of the national total), generates profound imbalances with multidimensional repercus-
sions.

In urban areas, Marrakech is undergoing a rapid transformation comparable to the
Airbnb-related gentrification processes documented by [26] and [27] in London. In the
old Medina, this transformation manifests itself in the massive conversion of traditional
riads into tourist accommodations, the displacement of local populations to the out-
skirts, and commercial reconfiguration favoring tourist-oriented establishments, remi-
niscent of the “touristification” phenomenon documented by [63] in Lisbon's historic
districts.

On a national scale, this unbalanced tourism development suggests a significant un-
der exploitation of tourism potential in many parts of Morocco, depriving certain re-
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gions of potential economic benefits. The overloading of Marrakech's urban infrastruc-
ture, particularly with regard to water supply, waste management, and sanitation, raises
urgent questions in the context of growing water stress, evoking the observations of
[32] regarding the impact of tourism concentration in Athens.

This analysis thus reveals a fundamental challenge: the current model of tourism
development, while generating economic benefits, reproducing and potentially ampli-
fies preexisting imbalances, compromising environmental sustainability and social eq-
uity. These results underline the urgent need to develop strategies for a more balanced
distribution of tourism flows.

Fig. 4. Evolution of monthly averages of Airbnb reviews in Morocco (2013-2023).

4.2  Changes in satisfaction attributes: opportunities for more authentic and
sustainable tourism

The longitudinal analysis of satisfaction drivers over the period 2013-2023 reveals sig-
nificant transformations in the expectations and preferences of Airbnb users in Mo-
rocco, offering valuable insights into reconciling customer satisfaction and tour-ism
sustainability.

Our thematic analysis identifies host behavior as the dominant satisfaction attrib-
ute (20.86% of positive comments), whose importance has increased significantly since
2017 (Figure 5). This predominance of authentic human interaction represents a sub-
stantial opportunity for the promotion of sustainable practices.
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This centrality of the host role was accentuated by the COVID-19 pandemic, with
service quality and personal interactions taking on increased importance in the post-
COVID period [79]. [33] demonstrated the preponderant influence of human factors on
the emotional characteristics of eco-conscious users, surpassing even pure environmen-
tal considerations.

Such human-centered dynamics create fertile ground for sustainable tourism initia-
tives. The “Airbnb Sustainable Hosting” program [7] illustrates the potential of hosts
as cultural and environmental intermediaries who can effectively sensitize travelers to
local sustainability issues. At the same time, the pandemic has catalyzed a marked pref-
erence for whole homes over shared accommodation [80], illustrating the potential ten-
sions between customer satisfaction and environmental goals.

Parallel to these interpersonal dynamics, the substantive elements of the travel expe-
rience retain their fundamental importance. The culinary and cultural experience re-
mains a significant satisfaction attribute (11.99% of positive comments), aligning with
[15]'s observations regarding the importance of authentic local experiences. Morocco,
with its world-renowned culinary heritage, enjoys a strategic advantage in this area.
Local cuisine plays a fundamental role in a destination's appeal [81], and sharing plat-
forms facilitate authentic culinary encounters between hosts and guests [82], creating
immersive cultural experiences that promote intercultural understanding and more re-
spectful tourism [55].

The delivery of such authentic experiences hinges critically on how properties are
communicated to prospective visitors. The growing importance of property descrip-
tions (13.37% of positive reviews) since 2017 reflects an increased demand for trans-
parency and accuracy. [22] highlighted the decisive influence of description quality on
travelers' expectations, an observation that converges with findings identifying the ac-
commodation's physical features among the main factors influencing satisfaction [54].
This need for transparency offers an opportunity to integrate more sustainability-related
information into property descriptions, potentially positively influencing consumption
choices [83] while meeting expectations of authenticity [37].

Recent global events have introduced additional considerations that further compli-
cate this satisfaction landscape. The pandemic has also heightened the importance of
cleanliness and safety, with accommodation perceived as clean enjoying a significant
competitive advantage [84]. This health concern could be integrated into a holistic ap-
proach to quality that also encompasses sustainability aspects.
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Fig. 5. Evolution of satisfaction attributes between 2013 and 2023

4.3  Challenges and opportunities for sustainable collaborative tourism:
analysis of sources of dissatisfaction

The analysis of dissatisfaction attributes reveals critical challenges but also significant
opportunities for improvement for more sustainable collaborative tourism in Morocco.

The combination of the attributes “property description” and “Unmatched de-scrip-
tion” constitutes the main source of dissatisfaction (37.73% of negative comments com-
bined), confirming the decisive influence of information quality on satisfaction [85]
and the importance of description accuracy in the experience of peer-to-peer accommo-
dation platforms [22]. This discrepancy between expectations and reality generates cas-
cading consequences: erosion of trust in the platform [86], degradation of destination
reputation, and an impact on overall user satisfaction [87]. Systematically integrating
information about sustainable practices into descriptions could meet the expectations
of eco-conscious travelers [83] while promoting positive tourism experiences [37].
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The constant growth of "property issues" (17.99% of negative comments) indicates
a need for qualitative improvement of Airbnb accommodations in Morocco. Facing this
challenge, an approach integrating sustainability and quality would be beneficial, as the
incorporation of sustainable practices represents a strategic opportunity to meet evolv-
ing customer expectations while improving environmental performance [88], particu-
larly relevant for younger generations [15].

Initiatives such as the energy renovation program developed by Airbnb in France
[89] could inspire similar approaches in Morocco, presenting a triple benefit: im-proved
perceived quality, reduced environmental footprint, and increased attractiveness for
eco-conscious travelers. Improving the quality of accommodation can also attract trav-
elers with higher purchasing power [90], while taking care not to fuel gentrification
processes [63].

The peak in dissatisfaction with “book and refund” policies observed in 2020 il-
lustrates the disruptive impact of the pandemic [91] and the need to develop more flex-
ible and resilient policies ([92]; [93]; [94]). The complex nature of tourism, in the con-
text of climate change, requires adaptive approaches ([95]; [96]; [58]), with the flexi-
bility of cancellation policies becoming a determining factor post-COVID [97].

Innovative approaches are emerging, such as associating cancellation policies with
carbon offset initiatives [98] and strengthening the resilience of local communities [99].
Digitization also represents an opportunity to optimize the use of re-sources [100].

The gradual decline in “staff interaction” as a source of dissatisfaction suggests an
improvement in hospitality skills [22]. This professionalization reflects efforts to im-
prove service quality in a competitive market, with interactions between hosts and
guests playing a key role in creating authentic experiences [37] and facilitating mean-
ingful cultural exchanges. Positive interactions promote greater intercultural under-
standing [15], with well-trained hosts playing a pivotal role in cultural mediation [55]
and influencing trust in the platform [86]. Improved hospitality skills should include
awareness of sustainable practices [88], turning every guest into an ambassador for
more sustainable tourism practices.
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5 Conclusion

This research examines the evolution of satisfaction attributes among Airbnb users in
Morocco between 2013 and 2023, offering insights into collaborative tourism and its
implications for sustainable development. Analysis of 51,880 English-language com-
ments revealed several significant trends that directly address our initial re-search ob-
jectives.

Our results show a notable shift in user preferences, with an increasing emphasis on
host behavior (20.86% of positive comments) and authentic cultural experiences
(11.99%). Although sustainability is not explicitly mentioned as a primary satisfaction
factor, its influence is evident in the importance attached to cultural authenticity and
culinary experiences, constituting potential levers for more responsible tourism.

The marked concentration of tourism in Marrakech (56.4% of all comments) raises
crucial questions about the equitable distribution of tourism benefits and urban sustain-
ability in the context of growing water stress. Seasonal analysis also reveals significant
challenges, with peaks during the summer months and winter vacations, highlighting
resource management challenges in a country facing desertification.

Problems related to inaccurate property descriptions are the main sources of dissat-
isfaction (37.73% of negative comments combined), followed by ownership issues
(17.99%), revealing concrete opportunities for improvement.



From Satisfaction to Sustainability: Topic Modeling Insights from ... 369

Collaborative tourism in Morocco is at a critical crossroads: on the one hand, Airbnb
facilitates authentic cultural experiences valued by travelers; on the other, geographic
and seasonal concentration poses considerable challenges to environ-mental sustaina-
bility and social equity. The relationship between customer satisfaction and sustaina-
bility proves complex, as some attributes can contribute positively to sustainability,
while others can create environmental and social pressures.

This study has certain limitations, notably its focus on English-language comments
and the absence of host and local community perspectives. Future research could ex-
plore the socioeconomic impact of collaborative tourism on local Moroccan communi-
ties and analyze the post-COVID evolution of satisfaction attributes.

Based on our findings, we recommend that Airbnb develop specific training pro-
grams for Moroccan hosts and integrate explicit sustainability criteria into their rating
system. Hosts should improve the accuracy of property descriptions and value authentic
sustainable practices and cultural experiences. Moroccan authorities would benefit
from developing balanced regulatory frameworks and tourism promotion strategies for
under-represented regions.

In conclusion, this research highlights the interconnection between user satisfaction,
authentic experiences, and sustainability in collaborative tourism, calling for a holistic
approach to tourism development. The future of the sector will depend on its ability to
balance the needs of travelers, local communities, and the environment, realizing its
potential for sustainable economic development and intercultural under-standing.
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