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ABSTRACT

This systematic literature review explores the transformative role of artificial intelligence (Al)
chatbots in promoting sustainable tourism, particularly in the ecotourism sector. Al chathots are
pivotal in enhancing operational efficiency, fostering environmental responsibility, and improving
tourist engagement. The study identifies their contributions to sustainability by optimizing
resource use, reducing environmental impact, and educating tourists about local cultural and
ecological practices. Despite these benefits, significant challenges such as data privacy concerns,
infrastructural limitations, and cultural biases hinder widespread adoption. The findings
emphasize the need for robust digital infrastructure, ethical frameworks, and culturally adaptive
chatbot designs to overcome these barriers. By aligning technological innovation with
sustainability goals, Al chatbots can significantly advance sustainable tourism practices. Future
research should prioritize empirical analyses and inclusive strategies to maximize the potential of
Al chatbots in fostering long-term sustainable development in ecotourism.
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1. INTRODUCTION

The tourism industry is evolving rapidly, driven by technological advancements reshaping how
services are delivered and experiences are created. Among these technological innovations,
artificial intelligence (Al) has emerged as a powerful tool for enhancing tourism services'
efficiency, personalization, and sustainability (Ragul Kannan, 2024). One prominent Al
application gaining traction within the sector is Al-powered chatbots. It is a computer program
that simulates a conversation with human users through text or voice-based interactions. Chatbots
are powered by artificial intelligence (Al) and natural language processing (NLP) technologies
(Khadija, 2021). These chatbots, capable of handling a wide range of customer inquiries,
facilitating bookings, and delivering personalized recommendations, have the potential to
improve the quality of tourist experiences significantly (Yogesh K, 2023). Al chatbots are
particularly promising for sustainable tourism, as they seek to minimize adverse environmental
impacts while fostering positive socio-cultural and economic effects (Huzaifa Arsalan, 2024). In
this context, Al chatbots can contribute to sustainability by optimizing resource use, reducing the
need for printed materials, and providing tourists with instant, tailored guidance on responsible
travel practices. These digital assistants can enhance communication and understanding by
bridging tourists and service providers, supporting a more mindful and sustainable tourism
experience (Ma, 2024). Furthermore, Al chatbots can educate tourists about sustainable travel
practices (Nangyalay Khan, 2024). For instance, chatbots can provide information about eco-

Bibhu Dash et al: CSEAI, SCDD, CIOS - 2025
pp. 28-44, 2025. JCI - 2025 DOI:10.5121/ijci.2025.140303


https://ijcionline.com/volume/v14n3
https://doi.org/10.5121/ijci.2025.140303

International Journal on Cybernetics & Informatics (IJCI) Vol.14, No.3, June 2025

friendly accommodations, local conservation efforts, and guidelines for responsible behavior
during visits to natural or cultural sites. By delivering these messages in a timely and accessible
manner, chatbots encourage tourists to make environmentally conscious decisions, such as
reducing plastic use, conserving water, and respecting local wildlife. (Majid, 2024). This
educational role is crucial in fostering a culture of responsible tourism that benefits both the
environment and local communities. Al chatbots also play a key role in enhancing tourism's
socio-cultural sustainability. By bridging language barriers, chatbots make it easier for tourists
from diverse linguistic backgrounds to access information and communicate with local service
providers (Siyao Ma, 2024). This improves the overall travel experience and promotes cultural
exchange and understanding, which is essential to sustainable tourism. Chatbots can also provide
insights into local customs, traditions, and events, encouraging tourists to engage more deeply
with the destination and supporting the preservation of local culture. (Khalid Hussain, 2024).
From an economic perspective, Al chatbots can contribute to the sustainability of tourism
businesses by improving operational efficiency and reducing costs (Ragul Kannan, 2024). For
small and medium-sized tourism enterprises (SMEs), which often have limited resources,
chatbots offer an affordable way to provide high-quality customer service without requiring
extensive human staffing (Huseynov, 2023). This cost-effectiveness allows businesses to allocate
resources more efficiently, invest in sustainable initiatives, and enhance their resilience in a
competitive market. However, adopting Al chatbots in sustainable tourism also presents
challenges. One major challenge is adequate digital infrastructure, including reliable internet
connectivity and integrating Al systems with existing platforms (Suanpang & Pothipassa, 2024).
These infrastructural requirements can be a significant barrier for many tourism operators,
particularly those in developing regions. Additionally, there are concerns about data privacy and
security, as chatbots collect and process large amounts of personal information (Martin Hasal,
2021). Ensuring that tourist data is handled responsibly and securely is critical to building trust
and encouraging widespread adoption of Al technologies. Another challenge is the need for
continuous improvement and training of Al models to ensure that chatbots provide accurate and
relevant information (Roberto Urbani, 2024). The tourism industry is dynamic, with frequent
travel regulations, attractions, and service changes. Al chatbots must be regularly updated to
reflect these changes, which requires ongoing investment in technology and expertise (Galina
llieva, 2024). Moreover, while chatbots are highly effective at handling routine inquiries, they
may struggle with more complex or nuanced questions that require human empathy and
judgment, highlighting the importance of maintaining a balance between Al and human
interaction in tourism services (Yogesh K, 2023). While Al chatbots have seen widespread
integration in various sectors, including tourism, most existing research focuses on their general
application and benefits. However, there is limited empirical analysis on how Al chatbots
contribute to sustainable tourism practices and how they address unique challenges within this
domain. Current literature emphasizes the role of chatbots in enhancing user engagement,
operational efficiency, and service quality. Still, less attention is given to their impact on
sustainable business practices in ecotourism and the potential hurdles related to technological
readiness, environmental impact management, and tourist education on sustainability. Despite the
increasing use of Al chatbots in tourism, their role in supporting sustainable tourism
development, particularly for ecotourism operators, remains underexplored. This study seeks to
bridge this gap by examining how Al chatbots facilitate sustainable practices, manage
environmental impacts, and enhance tourist engagement in line with sustainability goals.
Additionally, it aims to uncover the challenges ecotourism operators face in adopting these
technologies, including the continuous improvement, and training of Al models, resource
limitations, and infrastructure readiness.
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2. RESEARCH QUESTIONS AND MOTIVATIONS

Questions

Motivation

Q1: What benefits do Al chatbots bring to
ecotourism in terms of sustainable
practices and operations?

To identify how Al chatbots contribute to ecological and
operational sustainability in tourism, enhancing resource
management and waste reduction.

Q2: How can Al chatbots manage and
reduce the environmental impact of
tourism activities?

To demonstrate how Al chatbots promote eco-friendly
behaviors, real-time monitoring, and sustainable itinerary
planning to minimize environmental impact.

Q3: What are the challenges of
implementing Al chatbots in ecotourism
for sustainability?

To highlight the potential obstacles such as cost,
technological barriers, and stakeholder resistance,
enabling informed planning for smooth adoption.

Q4: How can Al chatbots enhance tourist
engagement while supporting ecotourism
goals?

To illustrate how Al chatbots provide interactive,
personalized experiences that align with eco-tourism
values and enhance sustainable tourism.

Q5: In what ways can Al chatbots
contribute to educating tourists on local
sustainability practices and culture?

To emphasize the role of Al chatbots in informing
tourists about local conservation efforts, traditions, and
responsible practices to foster respectful interactions.

Q6: What data types do Al chatbots use to
make sustainable tourist
recommendations?

To understand the types of data Al chatbots use for
precision in promoting eco-friendly decisions and
enhancing sustainable tourism experiences.

Q7: How do Al chatbots support service
providers  implementing  sustainable
tourism practices?

To showcase the assistance Al chatbots provide in
resource management, automated communication, and
sustainability-focused service delivery.

Q8: What technological
infrastructure  level is
effectively adopt Al
ecotourism?

and digital
required to
chatbots in

To assess the readiness and necessary investments for
effective Al chatbot integration in ecotourism operations.

Q9: What factors influence the acceptance
and adoption of Al chatbots by tourists
and operators in ecotourism?

To identify socio-cultural, economic, and technological
drivers or barriers that affect adoption, guiding strategies
for improved acceptance.

Q10: What long-term effects do Al
chatbots have on the sustainability and
growth of ecotourism?

To evaluate Al chatbots' positive or negative impacts on
ecotourism's  future development and sustainability,
supporting long-term strategic planning.

3. METHODOLOGY

This literature review draws from a comprehensive range of academic databases, including
Scopus, ACM Digital Library, IEEE Xplore, Springer Link, and Google Scholar, to capture a
broad spectrum of relevant studies. Adopting a systematic literature review approach, it aims to
identify, evaluate, and synthesize existing research on the role of Al chatbots in sustainable
tourism. The review process adheres to PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) guidelines, ensuring a transparent and reproducible methodology.

3.1. Search Strategy

A comprehensive search was performed in several academic databases, including Scopus and
Google Scholar, using the keywords "Al chatbots,” "sustainable tourism,” "ecotourism,"
"responsible travel," and "tourist engagement." Boolean operators (AND, OR) were used to
refine the search and cover various terms related to Al chatbot applications in sustainability.
Inclusion and Exclusion Criteria
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3.2. Inclusion Criteria

Studies published from 2018 to 2024 to ensure relevance to current Al technology trends. Peer-
reviewed articles, conference papers, and industry reports in English.

Studies focusing on Al applications in tourism, especially those with a sustainability component.

3.3. Exclusion Criteria

Studies focusing solely on non-tourism-related Al applications.
Articles lacking an empirical or theoretical focus on sustainable tourism practices.
Data Extraction and Analysis

The selected studies were analysed and categorized based on key themes identified in the
literature, such as operational efficiency, environmental impact, tourist education, and
engagement with cultural heritage. A data extraction sheet was created to systematically record
study characteristics, methodologies, and findings, allowing for comparison and thematic
synthesis across studies. A total of 40 full-text papers were included in the final analysis and the
Summary of Search Strategy is shown in the Figure-1.

Key word or theme Scope | Springer IEE ACM Google
explorer Scholar
"Al chatbots," "sustainable tourism," 254 162 02 264 1700
"ecotourism," "responsible travel," and
"tourist engagement." Boolean operators
(AND, OR)
Total Number N=2382

*  Period of publication: 2018-
2024

* Language: English

»  Type: article and conference
paper

*  Source type: Journal and
conference proceeding

Record after apply inclusive and exclusive criteria (N=2382)

4

‘ After reading titles and description provide by search engines selected the papers and ‘

manually removed duplicates N =42

4

‘ All paper added to Zotero software and duplicates have removed N=41

Il

Further reading of the abstract, conclusion, and full text 40 papers selected for review

Figure 01: Summary of Search Strategy
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4, FINDINGS

Each relevant publication has been carefully analyzed and utilized as a source to derive
meaningful results. The findings from the literature review are organized comprehensively. This
approach allows for a structured examination of existing knowledge, offering insights that
directly inform the research questions. The literature provides evidence-based perspectives,
identifying patterns, highlighting gaps, and establishing connections with previous studies,
ensuring that the analysis is both thorough and aligned with the research objectives.

Al chatbots bring significant benefits to ecotourism by supporting sustainable practices and
operations. They contribute to sustainability goals within ecotourism, such as environmental
protection, resource efficiency, and improved visitor education on conservation. Various scholars
have explored the role of Al chatbots in promoting sustainable practices within the tourism
sector. For instance, Prahadeeswaran (2023) notes that Al chatbots streamline visitor interactions,
enhance operational efficiency, and reduce resource consumption by substituting traditional
customer service methods. This transition supports sustainability by lowering the environmental
footprint associated with tourism operations, as automated systems manage visitor inquiries more
effectively. According to Sugathapala(2024), Al chatbots align with eco-friendly practices by
minimizing the need for physical resources in customer service. By automating tourist
interactions and providing real-time guidance, chatbots enhance operational efficiency and reduce
environmental impact. Similarly, Pillai (2020) highlights that Al chatbots facilitate tourism
planning, customer support, and sustainable operations, contributing to resource allocation and
improved customer engagement. These chatbots alleviate the operational burden on human staff,
reduce the environmental impact of information dissemination, and offer continuous support with
eco-friendly recommendations. Al chatbots also play a crucial role in supporting responsible
tourism by informing tourists about sustainable behaviours, local environmental regulations, and
conservation efforts. Tulkin(2024) notes that chatbots streamline ecotourism operations, manage
bookings, and provide digital customer support, contributing to waste reduction and resource
efficiency. Benaddi (2024) further argues that chatbots allow for 24/7 assistance, reduce labor
costs, and help tourism operators gather valuable data on tourist preferences, which supports
sustainability by optimizing services and minimizing resource consumption. Moreover, Ines
Sutacha(2023) highlights that Al chatbots enhance ecotourism by providing tailored information
and managing tourist flows. This reduces the need for physical resources and promotes
environmentally friendly activities, ultimately fostering a sustainable tourism model.
Additionally, Sumendra(2024) underscores that chatbots in ecotourism offer real-time guidance
on sustainable practices, such as responsible wildlife interactions, and encourage eco-conscious
behavior through conservation-focused recommendations, which help in dispersing tourist traffic
to lessen environmental stress on popular sites. Al chatbots also enhance operational efficiency
by handling repetitive tasks, allowing ecotourism operators to focus on delivering quality services
with reduced resource use (Garcia-Madurga, 2023). Finally, Chadi khneyzer (2024) discusses the
scalability of Al systems in managing increased demand sustainably, thereby supporting long-
term growth in ecotourism. These contributions illustrate that Al chatbots foster sustainable
operational practices by improving efficiency, lowering costs, and reducing resource dependency,
essential for sustainable ecotourism development.

Al chatbots are increasingly recognized for their role in managing and reducing the
environmental impacts of tourism activities. They support sustainability goals by guiding tourists
toward eco-friendly practices, optimizing resource use, and protecting sensitive ecosystems.
Additionally, they enhance visitor awareness of conservation, encouraging responsible tourism
behaviours that minimize environmental strain. According to Parameswaran (2023), Al chatbots
deliver timely information to tourists on how to engage in low-impact activities, avoid
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environmentally sensitive areas, and adhere to guidelines that reduce ecological strain on popular
destinations. This approach not only directs tourists towards eco-friendly choices but also
supplies operators with valuable data insights for planning sustainable practices. In promoting
pro-environmental behaviours (PEBS), chatbots remind tourists about sustainable transport
options, resource conservation, and responsible waste disposal, as noted by Majid (2024). This
automated guidance nudges tourists toward eco-conscious behaviors, reducing their ecological
footprint during travel. Similarly, Dasgupta (2024) highlights how chatbots encourage real-time
eco-friendly decisions, such as minimizing resource use and opting for sustainable transportation
options, thus lowering the environmental impact of tourism. The integration of Al chatbots into
tourism ecosystems further enhances sustainability by streamlining resource utilization. Nguyen
Thanh Van (2020) emphasizes that chatbots reduce energy consumption and waste production by
automating interactions traditionally requiring physical resources. By recommending less
resource-intensive activities, such as walking tours or eco-friendly transport, chatbots facilitate
lower-impact tourism behaviors, which are essential for sustainable tourism development. Al
chatbots also contribute to environmental impact reduction by offering practical
recommendations on conservation practices. S.Tulkin(2024) explains that chatbots suggest
sustainable transportation, eco-conscious accommodations, and low-impact activities, enabling
tourists to make environmentally sound choices. Tsaih(2018) adds that by guiding tourists to visit
popular sites at less crowded times or suggesting alternative routes, chatbots help distribute
visitor traffic, lessening the environmental strain on heavily frequented areas. Moreover, Al
chatbots reduce environmental impacts by eliminating the need for paper materials and
minimizing the demand for in-person services, leading to a smaller carbon footprint. Sawon
(2024) describes how digital interactions via chatbots optimize travel planning and reduce
resource use, which helps limit tourism's environmental footprint. Helgemeir(2019) further points
out that chatbots aid in dispersing tourist traffic across lesser-visited destinations, alleviating
environmental pressure on over-visited areas, and promoting a more balanced approach to
sustainable tourism. By promoting eco-friendly behaviours, optimizing resource usage, and
providing real-time guidance, Al chatbots support sustainable tourism. These capabilities position
chatbots as valuable tools in the ongoing effort to minimize the environmental impacts associated
with tourism activities.

Implementing Al chatbots in ecotourism presents significant ethical and operational challenges,
despite their promise for enhancing sustainability and user experience. (Calvares, 2023) notes
that Al chatbots often require personal data to provide personalized and context-aware
interactions, which can lead to privacy apprehensions among tourists. In ecotourism, where
visitors are particularly attentive to ethical practices, the perception of invasive data handling can
discourage engagement with Al technologies. Ensuring data security and transparent
communication about data practices is essential to fostering trust. Additionally, (Calvares, 2023)
highlights the risk of bias in Al systems, where underlying data might not accurately reflect local
customs, potentially resulting in chatbots misrepresenting cultural nuances. Addressing these
biases necessitates a responsible, culturally sensitive Al development approach to align with
ecotourism’s ethical standards. Operational challenges further complicate the integration of Al
chatbots in ecotourism. Shi J. L.-K., (2021) identifies the difficulty of integrating Al with existing
tourism infrastructure, particularly in areas with limited digital resources, as a primary obstacle.
Moreover, the need for high-quality, localized data to ensure culturally relevant and accurate
interactions poses additional complexity, as inaccuracies can negatively impact the tourist
experience and undermine sustainable outcomes. Sumendra, (2024) underscores the importance
of culturally sensitive programming in chatbots to prevent misinterpretations within ecologically
and culturally diverse contexts. Without such sensitivity, chatbots may inadvertently diminish the
authentic, human-centered interactions that many tourists seek in ecotourism. Cost and
accessibility barriers are also prevalent challenges for smaller ecotourism providers. High
implementation and maintenance costs can be prohibitive, especially for operators with limited
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budgets (Garcia-Madurga,2023). Additionally, the technical expertise required to manage and
update Al systems can create barriers for those without dedicated digital resources. Sawon,
(2024) notes that reliable digital infrastructure is crucial for effective chatbot operation, yet many
ecotourism locations may lack such infrastructure, leading to inconsistencies in service quality.
Finally, resistance from both tourists and businesses accustomed to traditional service models
presents another challenge. Some tourists may prefer personal, human-led interactions, while
businesses may resist the shift to digital solutions due to concerns over losing the human touch
that characterizes ecotourism. This resistance, combined with concerns over privacy and high
costs, highlights the need for a balanced approach that respects ecotourism's unique values while
responsibly integrating Al technologies (Sawon, 2024). While Al chatbots offer numerous
benefits in advancing sustainability within ecotourism, their implementation is fraught with
ethical and operational challenges. Addressing these requires a comprehensive approach that
ensures data privacy, manages biases, and maintains cultural sensitivity, while also considering
the financial and infrastructural limitations of smaller operators.

Al chatbots play a significant role in enhancing tourist engagement in ecotourism by providing
personalized, interactive experiences that support sustainable practices. According to (Majid,
2024), chatbots allow tourists to engage more meaningfully with ecotourism principles by
offering reflective prompts that encourage sustainable travel behaviours, both during and after
their trips. This personalized engagement helps deepen tourists’ connections to ecotourism
values, thereby enhancing their overall experience and commitment to sustainability. Chatbots
also foster engagement by offering customized, 24/7 guidance that aligns with individual
preferences, increasing tourist satisfaction and promoting eco-friendly behaviors (Dasgupta,
2024). By delivering interactive recommendations on sustainable practices, chatbots reinforce
tourists’ connection to their destination, encouraging behaviors that align with ecotourism values.
This capability allows tourists to make sustainable choices that feel relevant and meaningful,
contributing to a more immersive and responsible travel experience. Moreover, Al chatbots
enhance engagement through real-time interactions that support human-machine connectivity,
enriching tourist experiences by focusing on locale-specific sustainability practices. Nguyen Thi
Thanh Van, (2020) emphasizes that chatbots can provide tourists with immediate responses to
their queries, delivering a sense of security and a personalized service that encourages sustainable
behavior. By offering local insights on environmental conservation and eco-friendly options,
chatbots not only inform tourists but also create a lasting connection to the destination.
Gokeearslan.A(2023) highlights the adaptability of chatbots in ecotourism, where they maintain
visitor engagement through continuous dialogue, location-specific information, and
recommendations that promote sustainable activities. This capability aligns with ecotourism
goals, as tourists are encouraged to stay informed and motivated to participate in responsible
practices during their stay. Similarly, S Tulkin,( 2024) points out that chatbots encourage
conservation activities and sustainable learning, fostering a deeper tourist-destination connection
and promoting behaviors that support ecotourism values. In addition, Al chatbots provide tourists
with educational content on local ecosystems and cultural heritage, which supports conservation
and encourages eco-conscious behaviour. Ines Sustacha, (2023) note that chatbots can engage
tourists by delivering personalized recommendations on eco-friendly activities, accommodations,
and attractions, thus aligning tourist behaviour with ecotourism principles. The interactive and
informative nature of chatbots enables tourists to explore their destinations while being mindful
of environmental impacts, enhancing their connection to ecotourism goals. Al chatbots are also
effective in supporting sustainable tourism by organizing group activities and facilitating resource
optimization, thereby promoting tourist enjoyment alongside environmentally responsible
behavior (Calvares, 2023). By providing real-time, personalized suggestions, chatbots ensure an
enriched, responsible travel experience, helping tourists feel more connected to their destination
and motivated to act sustainably (Colak, 2023). Miguel Orden-Mejia (2021) emphasizes that the
interactivity, informativeness, and empathetic qualities of Al chatbots foster a personal
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connection with tourists, enhancing trust and satisfaction. Chatbots offer eco-friendly
recommendations on attractions and accommodations, promoting informed, environmentally
responsible choices. By providing high interactivity and empathetic responses, chatbots build
trust, creating a positive, memorable experience that aligns with sustainable tourism objectives.
Furthermore, Al chatbots contribute to the distribution of tourist flow, suggesting less crowded
sites to reduce environmental impact on popular areas (Calvares, 2023). Muley (2023) highlight
that chatbots encourage sustainable travel by providing real-time information on local guidelines
for wildlife preservation and waste management. This guidance enables tourists to explore
destinations with a reduced ecological footprint, supporting both conservation and ecotourism
goals. Al chatbots in ecotourism enhance tourist engagement by offering personalized, interactive
services that align with sustainable practices. Through real-time guidance, eco-friendly
recommendations, and educational content, chatbots deepen tourists’ connections to their
destinations, promote responsible behaviours, and support the objectives of sustainable tourism.

Al chatbots have become valuable tools for educating tourists on local sustainability practices
and cultural heritage, effectively supporting the goals of ecotourism by promoting
environmentally responsible and culturally sensitive behavior. Sugathapala, (2024) highlights that
Al chatbots serve as an educational platform, offering real-time guidance on eco-friendly
behaviours and sharing essential information about local ecosystems and cultural practices. This
functionality helps foster environmentally conscious behaviours among tourists, aligning with
broader sustainability objectives in ecotourism. Majid(2024) emphasizes that chatbots offer a
continuous source of educational information on local environmental practices and cultural
norms, enabling tourists to understand and respect the significance of eco-friendly actions, such
as sustainable transportation and waste management. Acting as interactive guides, chatbots
promote a deeper cultural appreciation, encouraging tourists to engage responsibly with the
destination. Furthermore, Al chatbots can enrich tourists' cultural experiences by delivering
detailed, context-specific information about historical sites, customs, and conservation practices.
For instance, the HistoMind Chatbot, as described by Navodya, (2023), offers multilingual
support and insights into local customs, making cultural information more accessible and
fostering respect for local culture and environmental practices. This approach promotes
sustainable behaviors by ensuring tourists are well-informed and culturally aware. Dasgupta,
(2024) notes that Al chatbots act as educational tools, providing guidance on eco-friendly
behaviors like recycling and water conservation while also enhancing cultural sensitivity. This
continuous and accessible information delivery empowers tourists to make responsible choices,
reinforcing both environmental stewardship and cultural respect. Similarly, Gokgearslan. A,
(2023) discuss how chatbots break down complex ideas around sustainability and local customs
in an approachable manner, helping visitors better understand the importance of conservation
efforts and cultural appreciation. Al chatbots also play a crucial role in raising awareness of
cultural heritage by informing tourists about local traditions and sustainable practices that
promote environmental stewardship. Rane (2023) points out that chatbots can guide tourists on
eco-conscious behaviours, such as water conservation and waste reduction, while educating them
on the importance of respecting local traditions. This functionality enriches tourists'
understanding of the destination, fostering responsible behaviour that aligns with the goals of
sustainable tourism.

S.Tulkin (2024) emphasizes that chatbots serve as interactive guides on sustainability practices
and cultural norms, providing tourists with relevant information on energy conservation, waste
reduction, and respect for cultural heritage. Chatbots educate tourists on regional customs, dress
codes, and language tips, enhancing both environmental awareness and cultural appreciation
among visitors. This proactive engagement promotes sustainable interactions with the local
environment and community. In addition, chatbots support sustainable tourism goals by
providing insights into local traditions and guiding tourists in culturally respectful behavior.
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Tsaih (2018) argue that chatbots contribute to educating tourists on sustainability by delivering
real-time information on environmental regulations and cultural norms, encouraging eco-friendly
behaviours like resource conservation and respect for local customs. Calvares (2023) also notes
that chatbots enhance cultural appreciation by engaging tourists with educational content on local
practices and best environmental behaviours, thus supporting conservation efforts. Al chatbots
can enrich tourist engagement by delivering tailored information on local customs, sustainable
practices, and environmental values, fostering a deeper understanding and respect for the
destination (Miguel Orden-Mejia, 2021). This structured delivery of information helps tourists
make eco-conscious choices, aligning their behaviour with the ethical principles of ecotourism. In
summary, Al chatbots serve as digital guides, offering tourists comprehensive, real-time
information on sustainable practices and cultural heritage. By providing insights into local
customs, conservation efforts, and eco-friendly behaviours, chatbots enhance tourists'
understanding and respect for the environment and culture of the destination. This educational
role supports the broader objectives of ecotourism, promoting a more informed and responsible
tourist experience that aligns with sustainable tourism goals.

Al Chatbots in ecotourism utilize a diverse range of data types to create personalized, sustainable
recommendations that align with environmental preservation and cultural respect. The HistoMind
system, as described by Navodya,( 2023), integrates historical site data (importance, location,
accessibility), user preferences (types of historical sites visited), community feedback (ratings
and reviews from platforms like Google Reviews), and real-time geospatial data for route
optimization. These data points enable chatbots to tailor recommendations that support
responsible travel, ensuring that tourists engage meaningfully with culturally significant sites
while minimizing environmental impact. To make sustainable recommendations, Al Chatbots
analyses environmental data such as air quality, weather conditions, and geographic information,
which helps them provide contextually relevant guidance on eco-friendly accommodations and
low-impact activities (Rane, 2023). This data is often combined with real-time insights on local
sustainability initiatives and user-specific preferences, ensuring that suggestions align with both
tourists” interests and the ecological requirements of the destination. S Tulkin, (2024) further
notes that Al chatbots incorporate personal data on user behavior, location-based information,
and real-time updates to offer eco-friendly options. By considering factors like tourist flow,
environmental conditions, and geographic data, chatbots can recommend less crowded routes,
sustainable accommodations, and other choices that promote conservation efforts. This integrated
data approach empowers tourists to make decisions that reduce their ecological footprint. Tsaih,
(2018) highlights the role of seasonal trends, crowd levels, and user-specific data in crafting
tailored recommendations. Chatbots process these data types to minimize environmental impact,
suggesting options such as eco-friendly transport and accommodations that align with sustainable
tourism objectives. This strategy ensures that each recommendation is both environmentally
responsible and relevant to tourists’ needs. Moreover, Al chatbots draw from a variety of data
sources, including tourist preferences, historical interaction data, and location-based information,
to provide suggestions that align with sustainable travel practices (Benaddi, 2024). This data
fusion allows chatbots to promote eco-friendly destinations and travel methods based on past
behavioural patterns, seasonal variations, and location-specific insights, ultimately supporting
sustainable tourism. In their educational role, Al chatbots also use demographic and location data
to guide tourists in eco-friendly behaviours, such as waste reduction, energy conservation, and
wildlife protection. Davide Calvaresi (2021) point out that chatbots integrated with
environmental monitoring systems can alert ecotourism providers to high visitor volumes in
sensitive areas, allowing for data-driven adjustments that help preserve natural resources. This
proactive management of resources aligns daily operations with long-term sustainability goals,
making chatbots valuable for environmental stewardship in ecotourism. Farrukh Rafiq (2022)
elaborates on the importance of environmental data, such as local weather patterns and seasonal
fluctuations, in optimizing visitation times and locations to reduce ecological impact. Chatbots
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also leverage demographic data to recommend less crowded destinations and eco-friendly
accommodations, addressing the challenges of over-tourism and contributing to more sustainable
tourist experiences. In summary, Al chatbots utilize a comprehensive set of data types ranging
from environmental conditions and geographic information to user preferences and real-time
updates to guide tourists toward sustainable and culturally respectful choices. By integrating
these data points, chatbots not only tailor recommendations to individual needs but also support
ecotourism objectives by promoting environmentally conscious and culturally sensitive tourism
practices.

Al chatbots play a critical role in assisting tourism service providers in maintaining sustainable
operations by offering a scalable, cost-effective solution to handle routine customer inquiries.
According to Prahadeeswaran(2023), this allows service providers to allocate more resources to
sustainability initiatives rather than operational tasks, thus supporting long-term environmental
goals. Additionally, chatbots collect data on visitor preferences, which enables providers to
develop sustainability-focused offerings aligned with tourist interests. Sugathapala, (2024) notes
that chatbots manage routine inquiries, allowing tourism operators to focus on sustainability
efforts. By gathering valuable data on tourist behavior and preferences, chatbots enable service
providers to tailor their offerings to promote sustainable tourism, facilitating an alignment
between operational efficiency and ecological objectives. Similarly, Hassan(2022) highlights that
chatbots support real-time communication with tourists, providing essential information on
sustainable practices and responsible behaviour. This feedback loop helps providers continuously
enhance their services to foster environmental awareness among tourists. Al chatbots also aid in
resource management by directing tourists to less crowded areas, which reduces environmental
strain and supports sustainable site usage. S.Tulkin, (2024) emphasizes that chatbots enable
providers to monitor tourist preferences, allowing them to design targeted, sustainable offerings
that minimize waste and environmental impact. Chatbots further assist in tracking data on
sustainability efforts, enabling continuous improvements and alignment with environmental and
social responsibility goals. Implementing Al chatbots requires robust digital infrastructure,
including secure cloud storage, Al and machine learning models, and compatibility with mobile
and web platforms. Benaddi (2024) states that this infrastructure allows chatbots to process large
data volumes, ensuring accurate, real-time responses and maximizing accessibility for tourists,
ultimately supporting efficient tourism operations. (Sumendra, 2024) points out that Al chatbots
help manage tourist inquiries while offering guidance on sustainable practices. By collecting and
analyzing visitor data, chatbots support providers in enhancing sustainability strategies,
monitoring visitor impacts, and making operational adjustments based on real-time data. This
approach promotes eco-friendly interactions and responsible tourism, helping providers align
daily operations with broader sustainability objectives. Majid (2023) emphasizes that chatbots
streamline processes and reduce the need for printed materials, thus saving resources and
enhancing operational efficiency. By educating tourists on responsible practices and managing
visitor expectations, chatbots help providers adhere to sustainable tourism principles, creating a
cohesive approach to environmental management. In addition to real-time data management,
chatbots analyze customer interactions to identify recurring patterns, enabling providers to make
data-driven decisions that promote sustainable practices. Chadi Khneyzer (2024) explains that
this data-driven approach improves resource management by tailoring services to highlight eco-
friendly recommendations and conservation efforts, ensuring that operational efficiency aligns
with sustainability goals. Helgemeir(2019) further underscore that chatbots automate customer
interactions and provide personalized services without extensive resource requirements. By
delivering information on a destination’s sustainability efforts, chatbots help providers educate
tourists on eco-friendly behaviours. This enables providers to tailor services to support
environmental and cultural preservation goals, thus aligning daily operational practices with
broader sustainability objectives. In summary, Al chatbots support tourism service providers by
automating customer interactions, gathering valuable data on tourist preferences, and promoting
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sustainable practices. These capabilities help providers manage resources efficiently, develop
sustainability-focused offerings, and enhance tourists' understanding of environmental
conservation, ultimately supporting a more sustainable tourism industry.

Implementing Al chatbots in ecotourism requires a robust technological and digital infrastructure
that can support real-time data processing, secure data management, and seamless integration
with tourism platforms. Nguyen Thi Thanh Van, (2020) highlights the critical role of stable
internet connectivity, high processing power, and smart tourism platform compatibility, which
enable Al chatbots to provide tourists with timely, data-driven, and contextually relevant
responses. The effectiveness of chatbots in enhancing visitor experience hinges on Al's capability
to leverage data analytics, machine learning, and real-time connectivity, essential for meeting the
dynamic demands of ecotourism. Shi J. L.-K., (2021) further stress that high-speed internet
connectivity, secure data storage, and efficient real-time data processing are essential elements of
this infrastructure. Such capabilities allow chatbots to handle large data volumes, delivering
immediate and reliable responses that enhance the tourist experience while supporting sustainable
operations. Additionally, Hassa (2022) points to the integration of Internet of Things (loT)
devices as a significant enhancement, as loT-enabled devices can provide tourists with context-
aware, location-based services. This capability improves resource management and customer
experience by allowing chatbots to offer efficient, personalized recommendations aligned with
sustainable practices. Huang (2022) elaborates on the infrastructure requirements for effective Al
Chatbot operations, emphasizing the importance of cloud computing for scalability and data
storage solutions. These elements are necessary for advanced Al models, such as those utilizing
natural language processing (NLP) and machine learning, which depend on structured and
unstructured data for functionality. Further, appropriate hardware, including mobile devices and
computers capable of running these complex models, is essential to support Al chatbots in the
tourism context. By integrating these systems with other tourism tools, such as booking platforms
and customer relationship management (CRM) systems, chatbots can offer a seamless and
cohesive service experience that aligns with ecotourism’s sustainability goals. Sawon (2024) also
underscores the importance of stable cloud services and secure data management, especially in
remote areas typical of ecotourism. These technologies provide the necessary scalability and
flexibility to accommodate the environmental conditions associated with ecotourism while
ensuring service reliability. As a result, Al chatbots can maintain high-quality interactions with
tourists, promoting engagement and eco-friendly behavior even in challenging or less-connected
regions. Furthermore, cybersecurity measures are critical to protecting user data and ensuring
privacy in chatbot interactions, as discussed by Huang (2022). With chatbots handling sensitive
customer information, a secure IT environment that prevents data breaches and addresses privacy
concerns is fundamental to building trust among tourists. Such security is essential for the
sustained adoption of Al in ecotourism, as tourists are more likely to engage with technologies
they perceive as safe and trustworthy. In summary, the successful adoption of Al chatbots in
ecotourism relies on a comprehensive technological infrastructure that includes stable
connectivity, real-time processing, secure data management, and loT integration. These
components enable chatbots to provide reliable, personalized service while supporting sustainable
tourism objectives. Ensuring robust infrastructure and cybersecurity will be critical to realizing
the full potential of Al chatbots in enhancing both the operational efficiency and environmental
goals of ecotourism.

The adoption of Al chatbots in ecotourism is influenced by a combination of technological,
organizational, and user-centric factors, which together shape both user acceptance and
operational effectiveness. Sugathapala(2024) emphasizes that government and institutional
support, consumer awareness, and public-private partnerships play crucial roles in fostering Al
adoption within ecotourism. Policies that incentivize sustainable practices, along with awareness
initiatives, encourage both tourists and operators to embrace chatbot technology, facilitating a
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shift toward more sustainable ecotourism. Key factors impacting chatbot adoption include
perceived ease of use, usefulness, and personalization. As noted by Nguyen Thi Thanh Van
(2020), tourists are more likely to engage with chatbots if interactions are intuitive, efficient, and
enhance their travel experience without adding complexity. Personalized, contextually relevant
responses provided by chatbots can also increase user satisfaction, fostering sustainable
behaviours aligned with ecotourism principles. From the operators' perspective, factors such as
ease of technological deployment, cost-effectiveness, and the potential to improve operational
efficiency are significant motivators for adopting Al chatbots. The ability to balance human-like
empathy with efficient, automated service delivery is particularly essential for encouraging
adoption among tourists and service providers alike. Trust, ease of use, and anthropomorphic
characteristics further influence chatbot adoption. Pillai (2020) argues that tourists and operators
are more likely to accept chatbots that are easy to use, reliable, and provide accurate, helpful
information. Anthropomorphic qualities, which make chatbots appear more human-like, enhance
user comfort by making interactions feel more natural. However, a lingering preference for
traditional human-based travel assistance among some users can present a barrier, as certain
tourists still prioritize direct human interaction, particularly for personalized travel support.
Robust technological infrastructure is essential for effective chatbot adoption, including stable
internet connectivity, real-time data processing, and cloud computing capabilities. Huang(2022)
highlights that natural language processing (NLP) and machine learning are foundational
technologies that enable chatbots to provide responsive, intelligent service by handling structured
and unstructured data. Additionally, reliable hardware, software frameworks, and compatibility
with existing tourism platforms are necessary to ensure seamless integration of Al. Strong
cybersecurity measures are critical for protecting user data and ensuring privacy, which are key
concerns for both tourists and operators. Further factors influencing chatbot adoption are
perceived trustworthiness, cultural sensitivity, and data privacy. Calvares(2023) observe that
tourists prioritize an intuitive, privacy-conscious experience, while operators focus on cost-
effectiveness and potential improvements in customer satisfaction. Garcia-Madurga(2023) add
that cultural sensitivity and data privacy considerations are essential, as they affect users’ trust
and perceptions of whether chatbots align with local business needs. Shi J. L.K (2021) highlights
additional factors, including perceived accuracy, ease of use, and privacy concerns, which impact
both tourists' and operators' willingness to adopt Al chatbots. For tourists, apprehensions about
data privacy and technological dependability can hinder acceptance, whereas operators weigh
factors such as operational efficiency, reliability, and customer service improvements. In
conclusion, the adoption of Al chatbots in ecotourism is influenced by perceived ease of use,
usefulness, personalization, and trust, alongside a foundational technological infrastructure that
includes internet connectivity, data management, and security systems. Addressing user concerns
around privacy, trust, and cultural relevance, while ensuring reliable, contextually relevant
interactions, is essential for encouraging Al adoption in ecotourism. This approach not only
supports sustainable practices but also enhances user satisfaction, positioning Al chatbots as a
valuable tool for advancing ecotourism goals.

The long-term effects of Al chatbots on the sustainability and growth of ecotourism are
multifaceted, encompassing contributions to sustained eco-friendly practices, resource
conservation, and enhanced environmental awareness. Al chatbots have emerged as essential
tools for fostering sustainable tourism by engaging tourists, educating them on eco-conscious
behaviors, and supporting operational efficiency. They play a transformative role in promoting
responsible tourism, enabling data-driven operations, and driving cultural shifts towards
sustainability. Al chatbots contribute significantly to the sustainability of ecotourism through
sustained visitor engagement and behavioral influence. Continuous interaction with chatbots
reinforces eco-friendly practices among tourists, ensuring they align with the sustainability goals
of ecotourism. For example, Prahadeeswaran(2023) highlights how chatbots maintain a steady
influx of environmentally conscious travellers by fostering a pro-environmental mindset that
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persists beyond individual trips. Similarly, Majid(2024) notes a "spillover effect,” where tourists'
behaviours influenced by chatbots extend to future travel choices, creating a loyal customer base
dedicated to sustainability principles. promoting long-term behavioural changes is another key
impact of Al chatbots. Studies, such as those by Dasgupta et al. (2024), demonstrate how
chatbots encourage the adoption of sustainable practices, ingraining eco-friendly habits that
support the preservation of ecotourism destinations. Calvares, (2023) suggests that these
consistent interactions can result in a broader cultural shift, elevating industry standards and
expectations for sustainability-focused tourism. Operational efficiency is an additional benefit,
with Al chatbots streamlining routine tasks and reducing reliance on human resources for
repetitive inquiries. This operational cost reduction enables ecotourism operators to reinvest in
sustainable infrastructure, enhancing alignment with ecological goals (Hassan, 2022). Moreover,
Chadi Khneyzer(2024) points out that chatbots' scalability supports resource-efficient business
models, enabling operators to manage growing demand sustainably while maintaining financial
resilience. Al chatbots also enable a data-driven approach to sustainable tourism. By gathering
real-time data on tourist preferences, environmental awareness, and sustainability behavior,
chatbots empower operators to refine their offerings and adapt to changing customer demands.
Garcia-Madurga, (2023) emphasizes the role of this data in aligning services with eco-conscious
tourists' values, ensuring a sustainable growth model. Similarly, Huang(2022) highlights how
continuous learning from chatbot-collected data allows for the development of environmentally
responsible services, further enhancing the sector's sustainability. The cultural shift towards
responsible tourism is another critical impact of Al chatbot adoption. Calvares(2023) discusses
how chatbots integrate sustainability principles into travel experiences, encouraging tourists to
adopt ethical practices and raise industry benchmarks. This alignment with community values
ensures the preservation of natural and cultural resources, contributing to the long-term viability
of ecotourism.

Economic resilience is also bolstered by Al chatbots, as noted by Huang(2022). Their efficiency
in automating customer service tasks reduces costs, enabling operators to reinvest savings into
sustainability initiatives. This integration of financial stability with environmental conservation
ensures balanced growth, aligning with technological advancements and the rising demand for
sustainable tourism experiences. In conclusion, Al chatbots serve as transformative tools in
sustainable ecotourism. They enhance operational efficiency, foster eco-friendly behaviours,
enable data-driven improvements, and promote cultural shifts toward responsible tourism. These
contributions underscore their role in setting new industry standards for sustainability while
facilitating environmentally conscious travel. Future research could delve into the mechanisms
through which Al chatbots shape tourist behaviors over the long term and evaluate the broader
societal impacts of Al-driven engagement in the tourism industry.

Table 1: Summary of the Result of the Role of Al Chatbots Sustainable Tourism Development

Aspect Role of Al Chatbots Impact
Deliver real-time information on eco-friendly Enhance tourists' awareness
Visitor Education practices (Sugathapala, 2024) sustainability
Offer insights into local traditions and Promote culturally respectful
conservation (Rane, 2023; Dasgupta, 2024) behaviours.
Resource
Optimization Reduce waste by minimizing paper materials Decrease ecological footprint

and unnecessary resources (Helgemeir, 2019).

Suggest low-impact transport and Balance resource demand and
accommodations (Tsaih, 2018; S Tulkin,2024). | usage.
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Aspect

Role of Al Chatbots

Impact

Economic
Sustainability

Lower operational costs through automation
(Hassan, 2022; Benaddi, 2024).

Improve the financial resilience
of operators

Reinvest savings into sustainability initiatives
(Huang, 2022).

Support long-term investments
in eco-tourism

Addressing Over-

Distribute tourist traffic to lesser-known areas

Protect over-visited sites from

Tourism (Sawon, 2024; Calvares, 2023). damage
Monitor crowd levels and adjust suggestions Enhance visitor experience in
(Farrukh Rafiq, 2022). alternative destinations.
Reinforce eco-friendly habits during and after Establish a culture of
Behavioural trips (Majid, 2024). responsible tourism.
Influence Create a spillover effect for future travel Build a loyal base of eco-

decisions (Calvares, 2023).

conscious tourists

Conservation
Support

Alert operators to environmental risks like
overcrowding (Davide Calvaresi, 2021)

Protect sensitive ecosystems.

Provide recommendations for wildlife
preservation and waste management (Muley,
2023).

Ensure alignment with
conservation priorities

Personalized
Tourist
Experiences

Customize recommendations based on tourist
preferences and behaviour (Navodya, 2023;
Miguel Orden-Mejia, 2021).

Increase tourist satisfaction and
engagement.

Promote eco-friendly attractions and
accommodations (Benaddi, 2024).

Align experiences with
sustainable goals

Cultural
Preservation

Highlight local heritage and historical
significance (Navodya, 2023).

Preserve cultural identity

Provide recommendations for wildlife
preservation and waste management (Muley,
2023).

Foster mutual respect between
tourists and local communities.

Technological
Advancements

Utilize Al technologies such as Natural
Language Processing (NLP) and machine
learning for intelligent responses (Huang,
2022).

Enhance real-time guidance.

Integrate loT devices for location-based
services (Shi J. L.-K., 2021).

Support scalable, adaptive
tourism systems.

Encouraging
Long-Term
Sustainability

Reinforce sustainable habits among tourists via
consistent engagement (Majid, 2024).

Promote cultural shifts toward
responsible tourism.

Enable data-driven decision-making aligned
with eco-conscious preferences (Huang, 2022;
Garcia-Madurga, 2023).

Align financial stability with
environmental conservation.

Operational Automate routine tasks to reduce human Reduce operational costs.
Efficiency workload (Hassan, 2022).
Improve scalability of tourism services through | Free resources for investment in
Al systems (Chadi Khneyzer, 2024). sustainable infrastructure.
Analyze real-time tourist preferences and Optimize resource usage.
Data-Driven envi_ronmenta! data for informed decision-
Adaptation making (Garcia-Madurga, 2023).
Integrate feedback loops to refine services Tailor services to eco-conscious
(Farrukh Rafig, 2022). preferences
Require stable internet connectivity, cloud Ensure reliable and secure
services, and loT integration for effective operations.
operation (Nguyen Van, 2020; Huang, 2022).
Infrastructure

Requirements

Emphasize cybersecurity to protect data
privacy (Huang, 2022).

Support accessibility in remote
ecotourism areas
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Aspect Role of Al Chatbots Impact
Supporting Provide tools to manage tourist flow, gather Enable resource optimization
Service Providers | feedback, and educate staff on eco-friendly and Align services with

practices (Sugathapala, 2024; Benaddi, 2024). | sustainability objectives

5. DiIscussION

Integrating Al chatbots into ecotourism signals a transformative shift in the industry, emphasizing
sustainable operations, enriched visitor engagement, and eco-conscious practices. The reviewed
studies demonstrate that Al chatbots significantly enhance operational efficiency by automating
routine tasks, reducing resource consumption, and promoting eco-friendly behaviours among
tourists. By offering personalized experiences and encouraging sustainable choices, Al emerges
as a powerful tool for achieving tourism's sustainability goals.

Al chatbots are vital in minimizing environmental impact through effective resource management
and waste reduction. Studies by Majid (2024) and Dasgupta (2024) illustrate how Al streamlines
ecotourism operations by recommending sustainable options and engaging tourists with real-time
environmental data. Additionally, works by Calvaresi (2023) and Colak (2023) emphasize that Al
chatbots can deepen tourist engagement through interactive, personalized features that enrich the
visitor experience while promoting cultural education and respect for local customs. This
engagement aligns tourist behaviours with ecotourism objectives, extending sustainable practices
beyond the immediate visit. However, implementing Al chatbots in ecotourism also poses
challenges. As Stahl and Eke discuss, ethical considerations highlight the need for accountability
and transparency to address privacy, data security, and responsible Al use. Reliable
infrastructure, including internet access and digital platforms, is essential for effective chatbot
deployment, as noted in studies by Van et al. and Gaur et al. The adoption and acceptance of Al
among tourists and operators rely on these factors, along with perceived benefits and ease of use,
as explored in studies like Pillai & Sivathanu. While Al chatbots offer considerable advantages
for ecotourism, including operational efficiency, personalized experiences, and sustainable
practices, additional considerations are critical for successful adoption in developing countries.
Factors such as reliable digital infrastructure, affordability, local language support, digital
literacy, and cultural perceptions toward technology play a significant role. Developing countries
also require targeted policy frameworks and training programs to build technical skills among
tourism operators. To achieve effective integration, Al chatbot implementations in developing
regions must address unique economic and infrastructural challenges, prioritize community
engagement, and align with sustainable development goals. Future research and policy initiatives
should focus on inclusive Al adoption strategies, providing the necessary resources and support
to overcome these barriers. With these efforts, Al has the potential to foster sustainable tourism
across diverse global contexts.

6. CONCLUSION

Al chatbots hold substantial promise as tools for enhancing sustainability within ecotourism,
offering both operational and environmental benefits. Through improved efficiency, reduced
resource consumption, and the promotion of eco-friendly practices, chatbots align closely with
ecotourism’s goals of minimizing environmental impact while enhancing visitor engagement.
The interactive nature of chatbots facilitates continuous eco-conscious behaviour among tourists,
potentially fostering long-term shifts towards sustainable travel habits. Additionally, chatbots
support tourism operators in managing visitor preferences and promoting culturally respectful
interactions, which enriches the visitor experience and reinforces ecotourism principles.
However, implementing Al chatbots in ecotourism also presents notable challenges, including
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concerns over data privacy, cultural sensitivity, and infrastructural limitations, particularly in
remote areas. To maximize their effectiveness, a balanced approach that addresses these barriers
is necessary. Robust technological infrastructure, secure data management, and culturally
adaptive Al systems are crucial to fostering both user and operator acceptance. Al chatbots are
enhancing operational efficiencies and setting new sustainability standards within the industry.
Continued research into chatbots' long-term impacts on tourist behaviour and ecotourism
sustainability will be instrumental in realizing their full potential as tools for fostering responsible
and sustainable travel.

7. FUTURE RECOMMENDATIONS

As Al technology evolves, ethical standards must be prioritized to ensure data privacy,
accountability, and transparency. Future Al applications in ecotourism should include strict
adherence to ethical guidelines to mitigate the risks identified by Stahl (2023). Effective
implementation of Al chatbots in ecotourism requires reliable infrastructure, especially in remote
locations. Investment in digital connectivity and technological resources will be vital to expand
Al access in these areas, as emphasized by Van (2020). Incorporating Al chatbots into
sustainability education programs can further promote environmental awareness among tourists.
Future chatbot designs should emphasize interactive and educational components, as suggested
by Golcearslan (2023) and Rane (2023), to enhance tourists' understanding of local practices and
eco-friendly behaviours.

Al chatbots can improve through continuous learning from real-time data to provide adaptive
recommendations based on current environmental conditions and visitor preferences. This data-
driven approach would further optimize eco-friendly tourist recommendations, as studies like
Benaddi (2024) and Navodya (2023) highlighted. Continued research should assess the long-term
effects of Al chatbots on sustainability, examining how they shape visitor behaviour and
influence ecotourism growth. This approach aligns with the future-oriented findings of Majid
(2024) and Garcia Maduraga(2023) supporting sustainable, long-term ecotourism development.
Al chatbots present a promising avenue for ecotourism, enabling scalable, sustainable, and
engaging experiences. Focusing on these future recommendations will ensure that Al contributes
positively to ecotourism's sustainable growth while aligning with ethical and practical
requirements.
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