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ABSTRACT

Al and ML have become an inseparable part of the global tourism and travel market,
reinventing customer experience and engagement through the integration of digital marketing.
From Al-powered chatbots to predictive analytics and personalized content recommendations,
destinations are transforming the way they attract and retain their tourists. In contrast, even
though the use of Al-based strategies is gaining importance, little scientific work has been done
concerning their usage in marketing in tourism in the state of Kerala. To fill this gap, this study
proposes the SMART AI-Driven Tourism Marketing Framework focusing on (a) Sentiment-driven
personalization, (b) Machine learning-based predictive analytics (c) automated Al chatbots, (d)
Real-time experience optimization (e) targeted content personalization for enhancing tourist
engagement.

Using a mixed-methods approach, the research combines sentiment analysis of online
tourist reviews, machine learning models predicting travel behaviour, and a policy review of Al-
facilitated tourism policies. Insights into best practices as well as possible areas for Al adoption
are drawn from comparative case studies of Kerala Tourism digital strategies with global Al-
driven destinations like Singapore and Dubai. It is anticipated that the findings will show the
potential benefits of using Al to increase tourist contentment, destination brand communication
efficiency, and government policy-making effectiveness. The findings from this investigation help
in the development of Al-based tourism advertising and marketing fashions and offer a strategic
guide for policy-makers, corporations, and tourism marketers to harness the utility of Al for a
competitive gain to the tourism area of Kerala.

Keywords: Al in Tourism, Machine Learning, Digital Marketing, Kerala Tourism, SMART
Framework, Predictive Analytics, Sentiment Analysis, Al-driven Personalization.

INTRODUCTION
Summary of Global Digital Transformation in Travel

This rapid digital transformation in which the tourism industry is currently undergoing is
caused by several emerging and technologically advanced tools, including Artificial Intelligence
(Al), Big Data, and predictive analysis. The digitalization improved the tourist destination
interaction with the tourists by making services more personalized, efficient, and available. Tools
like chatbots, recommendation engines, and real-time data analytics guided by Al are changing
the visitor experience in the sense that they deliver instant, personalized information
(Tussyadiah, 2020). Besides, mobile apps, VR tours, and Al-based itinerary planners offer
tourists lots of information to make better choices while traveling, and thereby, enhance their
travel experience. The tourism domain is enabled with innovative opportunities by virtue of the
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wider adoption of 5G networks and cloud computing. The streamlined abilities offered by digital
marketing through Al algorithms allow marketers to target specific audience segments.
Predictive analytics is another tool that can be used to predict travel demand patterns, pricing
optimisation, and resource allocation (Gretzel & Murphy, 2019). The traditional story of a
tourism marketing industry where the attention of consumers is attracted through classic
discounts and offers is coming to an end as our expectations as consumers have changed rapidly
over the past years, now moving towards a data driven and Al powered ecosystem. For the sake
of being competitive in the global tourism market, governments and businesses all over the
world are spending on digital transformation. The study also investigates how these
advancements can be used to promote tourism through AI revolution with a case study of
Kerala.

The Function of AI, Huge Knowledge, and Watchful Analytics in Crafting Personalised
Tourism Products

Big Data and Al are completely changing the face of tourism as we know it, shaping up
with extremely personalized travel experiences. ML models review large amounts of customer
data, track social media interactions, and assess online ratings to detect behaviors as well as
travel preferences. Al-powered chatbots and virtual assistants offer tourists assistance in real
time, customizing recommendations regarding accommodation, attractions, and restaurants
(Ivanov & Webster, 2019). With Big Data, tourism businesses can categorize their audiences by
age, interest, spending behaviour, etc, and implement targeted marketing strategies oracle
hyperion. In addition, the personalization is further deepened through predictive analytics,
which helps to predict travel trends, seasonal demand shifts, and consumer behaviour (Huang et
al., 2021). Al-enabled recommender engines like the ones seen on the likes of Expedia and
Airbnb curate travel itineraries based on user behavior and past bookings. Al tools you use to
optimize pricing strategies for airlines, hotels, and tour operators for maximum revenue
generation. Moreover, image and sentiment analysis based on Al measures tourist satisfaction by
extracting information from their social media posts. The use of Al for hyper-personalized
advertising and content marketing strategies is on the rise, with Destination marketing
organizations (DMOs) eyeing the trend. The ability of Al to provide a smooth, automated, and
personalized experience to the customers makes this technology a true revolutionizer of the
tourism landscape. The findings of this study indicate that Kerala needs to utilize the potential of
Al and Big Data more efficiently to innovate tourism.

Importance of Kerala Tourism: A Leading Tourist Destination with a Cultural Legacy, Eco-
Tourism and Digital Goldmine

Kerala, also called "God’s Own Country," is one of the top tourist destinations in India,
famous for its backwaters, ayurvedic retreats, wildlife sanctuary, and cultural heritage. Millions
of domestic and international tourists flock to the state every year, adding a large part to its
economy and employment. As part of such digital tourism initiatives, the Kerala Tourism mobile
app, virtual reality experiences for prospective travelers from remote places, among other things,
the government has made such investments. In contrast, the tourism sector in Kerala remains
behind the curve in adopting Al-driven digital marketing, which has the potential to increase
such interaction with tourists and improve revenue generation. Al-enabled solutions can provide
customized travel plans, anticipate guests' trends, and improve tourism services. With the
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integration of chatbots and automated customer support, Kerala Tourism could enhance
responsiveness and customer satisfaction. Furthermore, traveller preference and service
enhancement can all be done through Al-powered sentiment analysis. The trend toward
sustainable tourism and eco-tourism lends itself perfectly to the ability of Al to track and manage
environmental impact. The high literacy rates, government promotion, and more importantly
existing digital infrastructure give an ideal environment for Al-powered tourism marketing. The
present study evaluates the extent of the adoption of Al in tourism marketing in Kerala and looks
up for possible enhancement.

Needlessness: AI-based Tourism Marketing Strategies in Kerala

While the tourism sector in Kerala has been leveraging digital technology, the application
of Al-powered marketing is still in its infancy. Instead, current tourism advertising efforts are
based on more traditional digital advertising strategies, including social network campaigns and
search engine optimization (SEO), instead of using Al-primarily based personalization (Bowen
& Morosan, 2018). Even though top-notch global tourism hubs are quick to implement Al, such
as Dubai, bringing in Al for real-time insights about the visitors there, Singapore, and Japan
which are already living on predictive analytics and immersive experiences found in virtual
reality (VR), Kerala has to catch up with maximum exploitation of human-centered artificial
intelligence. Research on Al in the Indian tourism area largely focuses on hospitality automation
and travel assistance services, with less importance given to destination marketing approaches
(Tussyadiah & Miller, 2019). We need an Al framework that is specifically built for the tourism
ecosystem in the state with a better focus on personalized marketing, predictive analysis, and
customer engagement. This study contributes to the literature by addressing this gap through the
development of a SMART Al-driven Tourism Marketing Model that proposes the Al
technologies to enrich the marketing strategies of Kerala tourism.

RESEARCH OBJECTIVES

1. To investigate the role of Al-powered design tools and tools of artificial intelligence in tourism marketing to
increase traveller engagement and satisfaction.

2. To compare the global models of Al-driven tourism marketing with the marketing strategies of Kerala.

3. To assess how Al personalization affects tourists, brand loyalty and economic effects.

THEORETICAL FRAMEWORK
Existing Models in Tourism Marketing

Literature Review Hassan and Craft (2012) discuss global market segmentation and the
effectiveness of different brand positioning strategies among international markets. The study
highlights the importance of cultural, economic, and behavioural elements that determine
optimal segmentation. The authors offer a framework to analyse position strategies and reveal
their impact on consumers' minds. In this paper, evidence is given for differentiation and value-
based strategies to enhance brand loyalty through empirical analysis. These include the
transformation of branding relating with the strategic civilization of branding in a competitive
global marketplace with other key concepts, effects, and different digital advancements
influencing brand needs. It does not delve into the role of Al, big data, or digital marketing in the

3 1528-2678-29-4-196

Citation Information: Sasidharan Kulkarni, K., & Jayanthi, B.V. (2025). Transforming tourism through ai: a kerala case study using
smart model. Academy of Marketing Studies Journal, 29(4), 1-19.



Academy of Marketing Studies Journal Volume 29, Issue 4, 2025

finalization of market segmentation. Future studies need to investigate how Al-assisted analytics
can improve instant segmentation for world markets (Hassan & Craft, 2012).

Rafiqg and Ahmed (1995) develop the 4Ps marketing model into the 7Ps framework adding
people, process, and physical evidence for the service-oriented industries. Their study evaluates
the generalizability of the framework to other sectors beyond hospitality and tourism. Through
an empirical survey of marketing academics, they show that the extra elements are especially
important for service marketing. It as well will serve as a reminder to constantly mitigate the gap
between the fast-changing consumer taste and marketing strategies by the relevant marketers
themselves. Although the 7Ps model is still relevant, the paper does not take into account the fast
developments in Al in augmenting marketing with balances of Al-led personalization,
automation, and predictive analytics. Future research might focus on how AI changes the
traditional marketing mix, especially from a digital tourism marketing (Rafiq & Ahmed, 1995)
point of view.

Yudelson (1999) argues that the 4Ps system offered by McCarthy has outlived its

relevance and proposes some adjustments to link marketing better with the actual choices of
consumers. The study claims that globalization and digitalization are driving the replacement of
product-centric approaches with customer-centric strategies. It stresses the need for traditional
marketing theories to bring the technology and data analytics aspect to be used for better
engagement and personalization. The paper recognises the need for adapting marketing while
staying away from discussing Al-driven tools, sentiment analysis, or machine learning
applications. In the future, more research must expand on Al Vs non-Al consumer-centric
marketing and on the continuous decision-making impact of Al (Yudelson, 1999, 2022).
Moller (2006) examines the original purpose of the marketing mix concept, and contemplates on
its relevance in the digital world. The transition from product-oriented marketing to customer-
oriented and relationship-oriented marketing is the key to the study. It analyses the varying
models of the marketing mix to include 7Ps, and their respective relevances in the context of
service industries. The effects of globalization and technological change on marketing strategy
formulation are further explored in the research, with digital platforms and e-commerce and their
contributions to changes to traditional marketing strategies highlighted. Nevertheless, the study
lacked integration of marketing automation driven by AIl, sentiment analysis, or on-the-fly
personalization — all critical areas of focus in marketing as of late. In this context, point-
oriented future research on the role of Al in improving the efficiency of the marketing mix will
take center stage, especially in tourism marketing (Moller, 2006).

Although these studies bring an invaluable perspective to how we view marketing
strategy, they do not fully account for AI, machine learning, and digital disruption that is
transforming marketing today. We note a gap in the integration of Al-driven personalization,
predictive analytics, and automation with traditional marketing theories. These gaps should be
addressed in further studies, with a specific emphasis on generating Al-centric solutions for
segmentation, customer interaction, and the ability to market to sub-groups of consumers in the
travel sector.

Al and Digital Transformation in Tourism

Leung et al (2013) provided an overview of tourism and hospitality social media
literature, analyzing the effects of social media on consumer behavior, the branding of tourism
enterprises, and destination marketing. The study spans different domains of social media
application such as information search, decision-making and customer engagement, and explains
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how it changes the approaches towards marketing. Finding how the digital word-of-mouth
platform TripAdvisor, Facebook and Twitter play a role in tourist perception and business
reputation: the case of hotel industry. Also outlined in the paper are some of the trends in
contemporary tourism marketing including user-generated content and e-WOM that will be
relevant going forward. But it did not discuss the Al-enabled analytics and sentiment analysis
which presents a potential future study of Al using the data to fine-tune social media strategies
(Leung et al 2013).

Online travel has become increasingly ubiquitous as a form of social media; Xiang &
Gretzel (2010) study the impact of consumer-generated content on trip planning & decision-
making process They discovered that search engines favour travel-related social media,
positioning platforms such as blogs, forums and review sites at the centre of digital tourism
marketing. They further investigate the tourists' perception of credibility in user-generated
content as compared to traditional travel-related websites. This research illustrates a transition
from static online brochures towards dynamic and participatory content requiring an engagement
of users, that revolutionized the process of gathering and validating information by travelers.
But fails to take into account recommendation engines driven by Al that can enable online travel
searches to become more personalized and enhance customer experience (Xiang & Gretzel,
2010).

In this paper, Buhalis and Law (2008) consider almost two decades of eTourism research
in terms of how technology has influenced the direction of reform in tourism management. They
move from information systems to internet-based, social media, and mobile applications in
tourism marketing. Consequently, the research highlights the importance of ICT in altering
supply chain, customer interactions, and service delivery in this sector. Moreover, it also pointed
out the trends towards online booking and digital customer engagement methods; Nevertheless,
it does not consider Al, predictive analytics or automation, which now characterize digital
marketing in tourism (Buhalis & Law, 2008).

Sigala, M., Christou, E., & Gretzel, U. (2012) Social media in travel, tourism and
hospitality: theory, practice and cases. Topics include online reputation management, digital
branding, and consumer interaction via interactive channels. Social media strategies of tourism
firms for customer winning, retaining, and of crisis management with the help of case study
examples. It also explores best practices and strategies for social media tourism marketing. It
does, however, not cover Al- based customer profiling and automated engagement strategies, so
this is an area for future studies of Al integration in digital tourism marketing (Sigala et al.,
2012).

These studies offer a solid base regarding the evolution of digital marketing in tourism,
however, investigation for AI, machine learning, and predictive analytics should be fully
embedded in the conceptual framework (Kumar & Kaur, 2017). While some studies have
examined Al use in other areas of digital marketing, little research has discussed how Al can
impact tourism marketing environments by introducing the potential for personalization of
digital interactions, optimization of content strategies, and enhancing customer experience
related to tourism activities (Baba et al., 2020). Future research could address these issues by
investigating Al within tourism marketing or the role of Al in tourism service delivery.

Government Policies and Schemes in Al-based Tourism: Insights on Digital India and Al
Initiatives in Tourism from the Indian Government

5 1528-2678-29-4-196

Citation Information: Sasidharan Kulkarni, K., & Jayanthi, B.V. (2025). Transforming tourism through ai: a kerala case study using
smart model. Academy of Marketing Studies Journal, 29(4), 1-19.



Academy of Marketing Studies Journal Volume 29, Issue 4, 2025

Indian government upgraded digitisation in travel. during this period, the proportion of
digital transactions in travel increased i.e. through initiatives like Digital India and enhancing
internet connectivity, digital transactions, and smart governance in tourism. The latest campaign
of Incredible India 2.0 is powered by Al, data analytics and virtual reality, which are used to
engage tourists emotionally (Leung et al., 2013). For instance, chatbots powered by Artificial
Intelligence like the Incredible India Tourist Helpline, help travelers by assisting with on-demand
queries, language issues, and itinerary planning (Xiang et al., 2010). Predictive analytics can also
be applied to estimating the flow of tourists, as a tool for crowd management and to promote
sustainable tourism (Buhalis & Law 2008). The same has been done to introduce driven
surveillance, security, to better travel experiences (Sigala et al, 2012) by the government.

Digital Transformation of Kerala Vision 2025 of Tourism of Kerala Tourism Vision 2025
highlights

Al-based marketing, smart tourism infrastructure and digital payment gateway integration
(Leung et al, 2013) The state capitalizes on the potential of Big Data and predictive analytics to
analyze visitor patterns and customize tourism services (Xiang & Gretzel, 2010) Digital
interventions like 360-degree virtual tours and Al-based tour planning applications are enriching
Kerala as a smart tourism destination (Buhalis & Law, 2008). The Kerala Tourism Department is
already investing in blockchain-based booking systems to improve transparency for tourism
transactions (Sigala et. al 2012). All these strategies are a part of an effort to make Kerala a
Global Leader in Al-enhanced tourism.

Smart Tourism Projects: Incredible India 2.0 Campaign, Responsible Tourism Mission, Al-
Based Travel Assistance App

Through AR/VR-based destination marketing, the Incredible India 2.0 campaign
combines Al and digital narratives to offer virtual tourism experiences (Leung et al., 2013). RTM
(Responsible Tourism Mission) of Kerala encourages community-based tourism through digital
tools linking artisans and homestays with global travellers (Xiang & Gretzel, 2010). Visitors can
customize their travel plans with Al-based travel assistants like Trip Planner Al and the Kerala
Tourism Chatbot, while receiving real-time language translation and geo-tagged suggestions via
Al-powered travel assistants (Buhalis & Law, 2008). In addition, Al-based sentiment analysis is
used to assess traveller perceptions, which allows tourism boards to facilitate efficient digital
marketing strategies (Sigala et al., 2012). These initiatives are proof of the increasing role of Al
in enriching tourism experiences in India.

Research Design: A Case Study Approach

The present study, being a case study, focuses on the existing digital marketing efforts of
Kerala Tourism and identifies the areas for improvement in the same with Al benefits. Case
study methodology is appropriate for exploratory, descriptive, and explanatory research, and
involves an empirical investigation of real-world phenomena through their specific contexts
(Yin, 2018). This is based on the Case Study Research Framework of Yin, which includes
Exploratory, Descriptive, and Explanatory (three main components).

Exploratory Study: AI Use Cases in Global Tourism
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The present study comprises two stages; the first one is an exploratory study that
investigates the role of artificial intelligence within both global tourism marketing. Tourism
already has a great deal of application of Al in particular predictive analytics, sentiment
analysis, virtual assistants, and recommendation engines (Buhalis & Law, 2008). The Al-based
chatbots offer tourists immediate response, foreign language conversance, and personalized
itineraries, which in turn improves satisfaction on them (Xiang & Gretzel, 2010). In addition,
machine learning algorithms and Big Data analytics have revolutionized the models,
performance metrics, and evaluation methods of how tourism boards study their visitors on
visitor behavior through automation that devises personalized marketing strategies and targeted
advertising (Mariani et al., 2018). This research provides global best practices and benchmarks
for Kerala Tourism from these global Al applications being done.

An In-Depth Study: A Documentation of the New Media Strategy of Kerala Tourism

This study (1) describes the different digital marketing strategies adopted by Kerala
Tourism and their effectiveness in attracting and engaging tourists, (2) compares the two
strategies for the tourism destination, and (3) predicts the respective digital marketing strategy
for the tourism destination. E-tourism — Virtual tours, using digital campaigns to woo tourists
through social media and Al-powered travel assistance been actively incorporated into e-tourism
solutions in Kerala (Leung et al., 2013). Kerala Responsible Tourism Mission (RTM) combines
digital instruments to help local population, link travelers to sustainable tourism experience and
enhance local culture and community engagement (Sigala et al., 2012) Also, the attempts from
the government like the Tourism Vision 2025 of Kerala provides an opportunity for digital
transformation thus promoting the State as a smart tourism destination. Phase III assesses the
efficacy, obstacles and bottlenecks of such initiatives in comparison to global Al-fueled tourism
systems.

Exploratory Research: Measuring Change with AI Adoption

The last phase determines explanatory research, where the study evaluates the effect of
Al adoption on the tourism industry of Kerala. The positive impact of Al-driven personalization
on visitor engagement, brand loyalty, and economic gain (Tussyadiah, 2020) experienced by
tourism businesses has been documented. The research will deploy tourist reviews text sentiment
analysis, machine learning-based predictive analytics as well as policy reviews to assess Kerala
Tourism's Al marketing potential. In addition, how Al will assist with operational management,
reduce tourism seasonality, and potentially better sustainable tourism management will be
evaluated (Huang et al., 2021).

This study presents a systematic and in-depth examination of Kerala Tourism's digital
transformation, Al adoption and future opportunities using Yin's (2018) framework. The results
are likely to provide key insights for policymakers, businesses, and stakeholders in strategically
planning the competitiveness of Kerala in global tourism through Al-centered competencies.

Qualitative Data Collection and Analysis for Al in Kerala Tourism

Data sources: The following sections describe the use of qualitative data collection methods to
examine the Al-fuelled digital transformation at Kerala Tourism. It is collected information from
various authoritative sources to ensure its validity and reliability.

7 1528-2678-29-4-196

Citation Information: Sasidharan Kulkarni, K., & Jayanthi, B.V. (2025). Transforming tourism through ai: a kerala case study using
smart model. Academy of Marketing Studies Journal, 29(4), 1-19.



Academy of Marketing Studies Journal Volume 29, Issue 4, 2025

The first category covers the sources which are based on official documents from Kerala
Tourism like Annual Reports and Digital Tourism Strategy Documents. These included official
documents on the basis of which the insight of current Al based tourism round of Kerala, digital
marketing of Kerala and strategy documentation of Kerala tourism was available (Kerala
Tourism 2023). Also, government policy papers such as the Digital Strategy by the Ministry of
Tourism and AI Roadmap from NITI Aayog also give a national perspective on the growth of Al
based tourism in India (NITI Aayog, 2020).

Semi-structured interviews will be held with stakeholders like officials from the Kerala
Tourism Department, officials from service providers in Al technology, and professionals in
tourism marketing to gather deeper insights into the industry. Expert opinions about the
effectiveness and challenges of the use of Al in order to decide the future aspects on use of Al in
tourism sector in Kerala can easily be met by these interviews. This method is proven credible as
similar qualitative methodologies have been employed in both Al and tourism inquiry (Mariani
etal., 2018).

In addition, an examination of international industry reports from the UNWTO and
WTTC will also take place. These reports provide information for global benchmarking,
enabling Kerala to compare its Al adoption against international best practices (UNWTO, 2022).
Finally, peer-reviewed academic literature accessed from SCOPUS and ABDC journals will
provide a theoretical background to the review, highlighting the current applications of Al in
tourism marketing (e.g., chatbot-based customer engagement; Buhalis & Law, 2008; Huang et
al., 2021); and big data-driven personalization.

Data Analysis Method

The thematic analysis of the wider data will identify several themes relating to how and
why Al is being adopted by Kerala tourism. Thematic analysis, the most common qualitative
analysis method (Braun & Clarke, 2006), was applied to study the interview transcripts, policy
documents and industry reports to extract core themes on Al-driven personalization, smart
tourism infrastructure, and digital marketing trends. These themes will be classified under the
areas for Al implementation, challenges and strategic opportunities for the tourism sector in
Kerala.

Moreover, a comparative analysis will be performed comparing Kerala tourism with the
other smarter tourism destinations around the globe like Singapore, Dubai, and Barcelona, which
have significantly assimilated skilling Al in their tourism experiences (Sigala et al., 2012). This
comparison will reveal the lacunae and opportunities for Kerala Tourism to further strengthen its
Al/evolving initiatives and bring them in line with global best practices.

This robust qualitative methodology will generate contextualised recommendations for
policymakers, tourism marketers, and artificial intelligence developers on enhancing Al Al-
driven tourism ecosystem in Kerala.

Quantitative Data Collection

Al-driven tourism marketing ingests a considerable portion of data (quantitative) that is
relevant to assessing how effective measures that have been engaged digitally are and predicting
the behaviour of tourists; beyond just travelling. Utilising a data-driven approach whereby
metrics are extracted from official tourism websites, social media pages, search trends and user-
generated content, this study focuses on behaviour, sentiment and demand.
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Sources of Quantitative Data Gathering

Analytics from Kerala Tourism Official Websites and Apps
Insights into user behavior and preferences can be gleaned from analyzing web traffic, duration
of sessions, bounce rates, and app engagement. They were used to measure the performance of
Kerala Tourism in securing a digital space to engage tourists/visitors. Previous research has
emphasized the importance of web analytics based on tourist engagement data and recommended
optimisation strategies for the effective development of content with higher conversion rates
(Gretzel & Xiang, 2021).

Number of Engagements on Social Media channels (Facebook, Instagram, X/Twitter, and
YouTube)

Information regarding social media likes, shares, comments, and follower growth,
amongst others, enables Al metrics to evaluate social media performance and the effectiveness of
digital campaigns. Tools based on Al allow the aforementioned segmentation of engagement
trends segmented by demographics and separated by the geo-location of the users which is
highly beneficial in targeted marketing (Sigala, 2018). An example of this type of advanced
application in tourism marketing is the Sentiment Analysis, extracting sentiment from social
media, analyzing social media sentiment and extracting insights about the experience and
perception of travelers (Mariani et al., 2018).

Trending on Google — And Heuristic Recommenders based on Al

Google Trends—Analysis of Search Pattern in Google Trends provides insights on
seasonal fluctuations in demand, new travel trends, and popular searches in Kerala.
Recommendation engines use various approaches, including collaborative filtering and content-
based filtering, to give relevant suggestions to travel users based on their behavior. Earlier
research highlights that Al helps with travel planning by analyzing present search conduct and
past travel know-how (Buhalis & Volchek, 2021).

Sentiment Analysis of Tourists (TripAdvisor & Google Reviews)

Natural Language Processing (NLP) models powered by Al process reviews from sites
such as TripAdvisor and Google Reviews and identify sentiments that are positive, negative, or
neutral. This allows destination marketers to find gaps in their services and give a sweet set of
experiences to the visitors. Previous studies also show that destination attractiveness and
travelers' intentions can be forecasted by NLP-based sentiment analysis (Huang et al., 2021).

Analysis Method: Descriptive Statistics: Visitors Trends, Engagement Rate

Mean, median, and frequency are classic statistical methods to gain insights into things
like the number of visitors, high tourist seasons, and the level of engagement with tourists. This
helps Kerala Tourism get insights into their digital customer touchpoint strategies and identify
opportunities for enhancement. Descriptive statistics are used for tourism analytics as an
analytics service to monitor consumer behavior and campaign performance (Gretzel et al., 2020).

NLP Tools for AI-Based Sentiment Analysis
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In Al-driven sentiment analysis, machine learning approaches such as VADER (Valence
Aware Dictionary and sEntiment Reasoner), BERT (Bidirectional Encoder Representations from
Transformers), and LDA (Latent Dirichlet Allocation) are used to find positive and negative
emotions in online reviews, comments, and social media posts. This information aids in
pinpointing major motivators of touristic satisfaction and discontent (Tussyadiah, 2020).

1. Predicting Demand for Tourism using Machine Learning Models: As such, Al-powered predictive
analytics use ML models to predict tourism demand and effectively optimize the marketing plan. Few of
the sophisticated models are as follow:

2. Random Forest Model: Used to predict the influx of visitors, based on previous patterns, seasonal
changes, and economic factors (Mariani et al., 2018).

3. LSTM (Long Short-Term Memory) Networks: A deeper learning model for time-series forecasting, it
particularly adopts the fluctuations of its tourism demand time series based on the historic trends and/or
other external variables (Kim & Park, 2022).

This study seeks to generate actionable insights for Kerala Tourism policymakers as well as business
stakeholders, by utilizing Al-based data analytics integrated with ML techniques, for a data-driven sustainable
tourism marketing approach.

Al-Driven Tourism Initiatives in Kerala: Case Studies

Al has transformed destination-marketing, visitor-engagement, sustainable tourism
management at destination level across the world over the years. Being one of the first tourism
states in India, Kerala has been a state that has been using Al technology in such a way that the
tourism sector in the state gets transformed into a better and sustainable and responsible tourism'.
Using three case studies, this paper explores Al-driven tourism initiatives in the state of Kerala
regarding its digital transformation journey, data-driven marketing and sustainable tourism
Initiatives.

Case Study 1: Al-powered Chatbot by Kerala Tourism- MAYA

MAYA, an AI chatbot by Kerala Tourism, provides immediate assistance, travel
recommendations, and query responses to tourists. This personalized visitor assistant leverages
traveler preferences to provide itinerary suggestions and answer frequently asked questions,
enriching the visitor experience. Al chatbots have been shown to enhance customer engagement
in tourism by lowering response times and increasing service efficiency (Tussyadiah, 2020).

MAYA is powered by NLP and machine learning algorithms, which helps in
comprehending traveler queries and providing location-wise recommendations. Al-based talking
bots of this kind have also been adopted in major tourism destinations such as Singapore and
Japan, where they aid travelers with immediate service delivery for customized itineraries and in
voices (Mariani et al., 2018).

Example 2: Using Al in Sustainable Tourism — The Responsible Tourism Mission of
Kerala

Eco-sensitive regions: Well, to prevent overcrowding, Kerala's Responsible Tourism
Mission (RTM) uses Al-powered analytics system to monitor tourist footfall in its eco-sensitive
regions and optimize distribution of tourists. Al applications related to sustainability in tourism
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mainly involve data analysis, visitor flow management and eco-tourism planning towards
reducing the tourist negative impacts on the environment (Sigala, 2018).

Through the use of real-time surveillance, geospatial Al and predictive modelling,
Kerala's RTM diverts tourists to less visited areas, countering the threats of over-tourism.
Examples of application of ideas of Al in sustainable tourism through the global cases, such as
the Smart Control Room in Venice, and the Al-driven crowd management systems in Amsterdam
to optimize the movements of visitors and balances the flow of tourism (Buhalis & Volchek,
2021). Among them, is the initiative taken in the state of Kerala, which is in coherence with
such efforts implemented across the world to create sustainable tourism development whilst
ensuring natural and cultural heritage conservation.

Case Study 3: Kerala Tourism — Social Media Campaigns Using Al

Al-based social media marketing campaigns of Kerala Tourism Department which
customizes ads to travel behavior, preference, and engagement history of travellers. On various
social media platforms, such as Facebook, Instagram, and YouTube, Al-powered predictive
analytics and sentiment analysis optimize digital marketing strategies. Existing studies indicate
that Al-based tourism marketing promotes more user engagement, better conversion rates, and
more targeted promotions (Huang et al., 2021).

Core Idea: Leveraging powerful artificial-intelligence-based ad targeting, triggering of
automated content recommendations, and influencer marketing analysis, Kerala is moving miles
ahead of other states in domestic and international traveler reach, as per Kerala’s digital
campaigns. As seen in global destinations such as Dubai and Spain, Al in tourism marketing is
employed as machine learning models can forecast travelers' tastes and personalize
advertisement content to individual users through a sequence of actions (Gretzel & Xiang, 2021).
Kerala Tourism makes use of Al in managing campaigns as well as in personalising content
ensuring that they are making the best use of the budget that is being spent in marketing the
tourism activities and getting the highest return on investment.

Implications of Research and International Perspectives

Al-driven initiatives in Kerala are in sync with smart tourism frameworks that are taking
shape globally such as Al-powered travel assistants in Singapore, smart tourism analytics in
South Korea and Al-based visitor flow management in Europe. These Al application improve
experiences of travelers, better resource usage within the industry, and encourage sustainable
tourism practices (Kim & Park, 2022).

This study adds to the literature on artificial intelligence in the field of tourism
management, digital marketing, and sustainable tourism strategies by drawing on the examples
of these case studies. Focuses on the planning and incorporating of Al based technologies in
shaping the future of tourism in the rapidly changing landscape of these developing technologies
to maintain efficient, unique experiences and sustainable destination management.

Global AI-Driven Tourism Models

Artificial Intelligence (Al), is quickly reshaping destination management by not only
improving visitor experiences, but helping to better allocate resources and increase operational
efficiency within a destination (Article). Numerous international tourism locations have
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developed Al-backed smart tourism systems to offer customized services, ease travel experience,
and enhance participation. This paper gives a comparative analysis of Singapore Smart Tourism
Initiative and Dubai AI- Powered Smart Tourism Ecosystem models of advanced tourism
powered by Al which is a benchmark case for Kerala Al adoption.

Case Study 4: Smart Tourism in Singapore

Using Al-powered chatbots, facial recognition systems, and huge information modeling,
Singapore has emerged as a world leader in Al-assisted tourism, streamlining tours and
improving the customer experience. As one of the world-leading tourist attraction destinations,
the Singapore Tourism Board (STB) has taken a leadership position in encouraging Al adoption
by the government within tourism for enhancing tourist engagement, security, and
personalization (Lim et al., 2021).

Al-driven chatbots are one of the popular types of Al applications in Singapore tourism
related websites as well as sites in social media. Chatbots offering real-time travel support,
personalized suggestions, and language support are enriching visitor experience (Mariani et al.
(2018). Besides, facial recognition-based systems are operated at Singapore’s airports and tourist
attractions to enable spatial identity verification and seamless check-in, hastening immigration
processes and cutting the wait time (Gretzel & Xiang, 2021).

The personalization strategies driven by Al, in Singapore, are especially worth-noting.
Travel Al is used to generate customized travel plans for users, both in relation to passive data
(previously collected) and active (real-time calculations of multiple dynamics of users,
behavioral patterns, preferences, etc.). Through big data analytics and machine-learning
algorithms, Singaporean tourism has been able to generate tailored promotions, dynamic pricing
models, and artificial intelligence—based route optimization (Kim and Park 2022). Such
initiatives correlate with STB Smart Tourism Whitepaper (2022),—directed toward data-driven
policy making, Al-imbedded tourist shaping, Dodgering of Capital-inhabiting digital twins.

The Al adoption for smart tourism model developed by Singapore (read about it here) can
be an excellent benchmark for Kerala to implement, more specifically, Al-based personalization,
Al facial recognition for security purposes, chatbots for tourists assistance.

Case Study 5: Smart Tourism Ecosystem of Dubai Driven by Al

By incorporating technologies like Al-powered virtual guides, real-time translation
services and Al-based predictive analytics, Dubai has established itself as a trailblazer in Al-
driven tourism within its tourism strategy. The Dubai 10X Initiative along with the Al Strategy
2031 are the permanent structural and functional blueprints leading the smart tourism
transformation including aspects such as hyper-personalised visitor experience, autonomous
robotics process automation, and responsive traveler support (Buhalis & Volchek, 2021).

Among the most prominent examples of Al applications within the tourism sector of
Dubai are Al-driven virtual guides offering real time destination information, interactive
recommendations and voice enabled navigation assistance. These virtual guides utilize Natural
Language Processing (NLP) and machine learning algorithms to provide dynamic and contextual
recommendations and suggestions based on user location and preferences (Huang et al., 2021).
To take its diverse international visitor base into account, Dubai has also incorporated real-time
Al translation tools in its tourism infrastructure. With the help of Al-based translation
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applications, tourists are provided the opportunity for seamless translations in voice and text
form and accessibility in several languages (Gretzel et al., 2022).

Predictive analytics for demand forecasting and visitor flow management is another core

component of the Al ecosystem in Dubai. Al-based models analyze past patterns of tourism,
forecasts of weather conditions, trends in social media, and changes in economic indicators to set
out variation in levels of tourism demand (Sigala, 2018). It allows Dubai’s tourism sector to
dynamically optimize hotel pricing, resource allocation and marketing campaigns.
Dubai Tourism Annual Report (2023) The innovations developed through the power of Al have
led to a 25% increase in visitor satisfaction, a 30% reduction in service response times and
higher operational efficiency across key tourist hotspots. The key features of Dubai being the
real -time Al translation, predictive analytics for demand forecasting and Al based virtual travel
assistance offers an actionable blueprint to Kerala tourism.

The SMART AI-Driven Tourism Marketing Model

Ever since, Artificial Intelligence (AI) has taken a huge leap into tourism marketing,
changing the way destinations interact with travelers. Firstly, the use of Al has resulted in hyper-
personalised marketing, predictive analytics, and automated interactions, which contribute to
positive visitor experiences and increased tourism income (Gretzel et al., 2022). The newly-
published SMART Al Tourism Marketing Model reads with a structured guideline about how
tourism stakeholders can adopt the nearly unlimited benefits of Al to develop data-driven
marketing strategies that better attract, engage, and retain travelers. The model comprises: S —
Sentiment-Driven Personalization, M — Machine Learning-Based Predictive Analytics, A —
Automated Al Chatbots & Virtual Assistants, R — Real-Time Experience Optimization, & T —
Targeted Content & Ad Personalization. All of these elements are responsible in some way or
another for enabling greater data-driven, effective and high-impact digital marketing at Kerala
Tourism.

S — Sentiment-Driven Personalization

Such an Al-driven approach for sentiment analysis applies Natural Language Processing
(NLP) and deep learning models to evaluate tourists opinions, preferences, and emotional
reactions to online discussions, reviews and social media postings (Tussyadiah, 2020). Based on
the sentiment Kerala tourism will be able to create the right promotional content and service
offerings aligned to visitor motivations and needs ( sentiments driven personalisation).
Vishnu Bartys, Director of Kerala Tourism and promoter of an exciting campaign with reputed
experiential changes. Pamela Davidson, Academic Fellow, IBLT, TLI, Northumbria University
Case Study: Curating conversations with social media on the digital transformation & learning
of Kerala Tourism

Al-powered sentiment analysis tools can be used by Kerala Tourism to analyze user-
generated content on social media, travel blogs, and review websites like TripAdvisor, Twitter,
and Instagram. Al algorithms classify traveler sentiments (positive, neutral, and negative) and
provide insights into common grievances, expectations, and appreciation trends. For instance, if
Al finds that travellers are frequently mentioning positive sentiment regarding Kerala houseboat
experiences in Alappuzha, then luxury backwater tourism promotions can be planned fuelled by
scientific data. Being able to identify a trend in dissatisfaction due to infrastructure or service
delays can help Kerala Tourism to rectify the visitor experience (Sigala, 2018).
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M— Machine Learning For Predictive Analytics

With predictive analytics, tourism boards can predict demand trends and be able to
utilize their resources better and manage visitors more efficiently. Artificial intelligence models
like random forest, LSTM, and other types of neural network models can be used to analyse
historical travel data, weather conditions, flight booking data, and economic indicators to
forecast the best seasons for tourists, the best tourist destinations, and the spending behaviour of
visitors (Kim & Park, 2022).

Strategic Repositioning of Kerala Tourism with Machine Learning

Using machine learning models, Kerala Tourism can actually forecast periods of high
demand and also locations that attract certain demographics of travelers. For instance:
For instance, Al can forecast heavy tourist inflow during periods of monsoon (for Ayurvedic
wellness tourism) and recommend targeted promotions.
That is where predictive models will come in handy for Kerala Tourism to predict steeper
demand for luxury resorts in Munnar compared to budget accommodations in Kovalam and
adjust dynamic pricing accordingly.

Al can also help in identifying changing tourism patterns such as rising interest in
ecotourism and nomadic locations for diverse groups of people and recommend plans for
destination development (Gretzel & Xiang, 2021).

Al Chatbots and Virtual Assistants(B)Automation

One of the key aspects altering tourism experiences is the role of Al-powered chatbots
and virtual assistants, which allow for enhanced tourist interaction and answering questions in
real time while also offering multilingual support. According to Mariani et al. 2018, Al chatbots
enhance response time, decrease operating expenses, and provide availability around the clock.

Case Study: AlI-Powered Chatbots Like Maya Can Help Create a Tailored Experience for
Tourists

Now, several travel firms and tourism boards have created travel bots to help you plan on
your own such as MAYA, Kerala Tourism’s Al driven chatbot that acts as a virtual travel
assistant when you are exploring in real time and offers you the following:

1. Personalized itinerary recommendations based on traveler preferences
2. Booking automation for stays, tour packages and transport
3. Multilingual accessibility to connect local and global tourists.

MAYA lowers dependency on manual customer support teams to ensure uninterrupted
access to information, personalized engagement, and result visitors who seek for immediate
answers. Through real-time responses that are backed by data, Al-powered virtual assistants offer
the opportunity to connect travelers with tourism service providers (Huang et al., 2021).

R - Experience Optimization in Real-Time
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By incorporating GPS-based recommendations, Internet of Things (IoT) sensors, and
real-time route adjustments, Al helps layers of real-time experience to be optimized. Smart
tourism ecosystems utilize Al-powered location tracking to provide personalized travel
suggestions, control tourist crowding, and increase navigation efficiency (Buhalis & Volchek,
2021).

Here is a case study on how Munnar, Alappuzha, and Thekkady route customization in
real time could be done. For example, in Munnar, Al can examine current weather conditions
and tourist density to locate another sightseeing places which are overcrowded to ask tourists to
visit. Al powered smart tourism platforms in Alappuzha can recommend alternative routes for
houseboats going offbeat so that over-tourism does not occur in extremely busy canals.

The fourth such initiative is Al-based IoT solutions which can monitor animal movement
and determine the ideal safari timings in Thekkady. Google are specialists in Al technology and
they use them in real-time optimization to make travel smoother, create personalized
recommendations, and crowd control (Gretzel et al., 2022).

T—Targeting with relevant Blog Content & Advertisement Customization

Al-Powered Targeted Content Marketing: Analyzing huge amounts of data, user profiles,
and applications of machine learning algorithms that optimally target advertising campaigns on
platforms such as Google, Facebook and Instagram. The integration of Al checks the tourist
search behavior, engagement of social media, and historical data to ensure whether the
advertising materials are sent to the correct audience at the right time (Lim et al., 2021).

Learning’s from the above: This is how Kerala Tourism can run targeted promotions using
data

1. Google Ads: Al can recognize prospective tourists based on their query history (for instance, “top
backwater destinations in India”) and serve ads through Google on Kerala Tourism.

2. Facebook & Instagram: Al can segment travelers who are interested in a specific traveler type such as
adventure tourism or wellness retreats, then optimize placements and recommendations.

3. Email Marketing & Retargeting (special offers): Al-based CRM sends automatic personalized emails and
offers to the ones passed by encouraging a second travel.

4. Tussyadiah (2020) reveals that targeted marketing driven by Alprove to emphasize or improve the
conversion rate, return on investment (ROI) and customer engagement making the digital tourism
campaigns done success.

FINDINGS & DISCUSSION

Al-powered platforms have changed visitor engagement strategies, forecasting, and
tailored suggestions during tourism marketing. Blessed with pristine beaches, backwaters of a
authenticity with exceptional hospitality, Kerala is now trying to adopt Al in Tourism. On the
other hand, a comparison with the global destinations shows the gaps, challenges and
opportunities for Pioneer Kerala Tourism to expand / scale-up its Al-enabled approaches with all
the prospects.

Putting AI-Based Tourism Models of Global Destinations in the Scale of Kerala
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Some global destinations like Singapore, Dubai have embedded Al into their tourism

ecosystems with the use of chatbots, predictive analytics, real customization, Al-enhanced
Visitor Management Systems (Gretzel & Xiang, 2021).

For instance, facial recognition, artificial intelligence (AI) powered chatbots, and

predictive analytical tools are integrated into Singapore’s Smart Tourism Initiative to ensure
traveller interaction as well as their experiences are tailored to their needs (Lim et al., 2021).

The AI-Smart Tourism Ecosystem in Dubai applies real-time translation, virtual assistants

big data analytics for automated and hyper-personalized visitor experiences (Huang et al, 2021).
On the other hand Kerala Tourism is still at an early stage of Al adoption, with initiatives such

as:

MAYA, the Al-powered chatbot of Kerala, provides on-the-spot travel recommendations

Al-enabled sustainable tourism tracking with smart dispersal of tourists to minimize crowding in eco-
fragile areas.

Boosting Digital Marketing through Social Media Al Analytics

Despite being progressive, Kerala lacks the state-of-the-art Al-based infrastructure toward integrating Al
across the different platforms, and a robust predictive analytics capability that is seen in the global smart
tourism model (Buhalis & Volchek, 2021).

Advantages of Adopting Al for the Promotion of Tourism in Kerala

Benefits of Al adoption in tourism marketing of Kerala include:

1.

Engaging Visitors on a Personal Level: Al-based sentiment analysis can customize marketing campaigns
according to tourist choices and behavioral tendencies (Sigala, 2018).

Cost Reductions: Cheaper and quicker customer support from Al-based virtual assistants and chatbots.
Kson: Predictive demand forecasting: machine learning models for tourism demand prediction and use in
pricing strategy optimization and resource allocation (Kim & Park 2022)

Sustainable Tourism Management —Al-powered crowd management can make sure the distribution of
tourists is sustainable and help preserve ecologically sensitive areas from overexpansion (Gretzel et al.,
2022).

Challenges: Data Privacy, Digital Literacy, Implementation Cost, Government Aid

While it is beneficial, the Al-driven tourism marketing by Kerala can face many challenges:

1.

2.

Issues with Data Privacy: Although the analysis is based on the visitor data, there are issues around data
security, ethical Al use, and compliance with GDPR (Tussyadiah, 2020).

Digital literacy and adoption hurdles: Urban tourists may be comfortable with Al, but at the same
practitioners in rural areas (local guides, owners of homestays for tourists, small business operators) may
not have the digital skills to take advantage from Al platforms (Buhalis et al.

Significant Implementation Costs: Building the technology, people, and skills required for Al-driven
tourism infrastructure is expensive (Huang et al., 2021).

Government Policy & Support — To scale the emerging Al-enabled tourism solutions, there is a need to
provide the right policy frameworks, such as incentives to invest in Al, and public-private partnerships
(Gretzel & Xiang, 2021).

What Next for Scaling AI-Driven Solutions in Tourism Sector in Kerala?

Kerala tourism can capitalise the potential of Al if it wisely expands its Al usage as follows;

1.

Al-Powered Hyper-Personalization: Al algorithms to create an individualized itinerary in the moment, with
recommendations and suggestions based on user preferences.
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2. Smart Infrastructure Development: Investing on IoT-enabled smart tourism guides and Al real-time
navigation (Kim & Park, 2022)

3. Public—private partnerships — partnering with tech companies, university researchers, and startups to
drive Al-based tourism innovation (Gretzel et al 2022)

4. Voice Search & Multilingual Al Assistants: Making it easier for tourists from diverse nationalities to find
the relevant information through Al Voice Assistants (Sigala, 2018).

5. With the right strategy of using Al, Kerala Tourism can become one of the pioneers of Al-implemented
sustainable tourism of the country by overcoming the barriers of implementation and reinforcing policy
frameworks.

Policy Recommendations for AI-Driven Smart Tourism in Kerala

To unleash the full potential of Al in the tourism sector in Kerala appropriate policy
interventions are required. We then end with recommendations which emphasize scaling up of
Al adoption, responsible use of data, higher levels of digital literacy, and states-backed smart
tourism initiatives.

Enhancing AI Adoption by leveraging the power of Public-Private Partnerships (PPPs)

Partnerships across public and private stakeholders (PPPs) will accelerate Al integration
into the tourism industry by combining industry expertise with government support (Gretzel et
al., 2022). International collaborations with Al startups, tech firms, and tourism boards can
foster some innovation in predictive analytics, chatbot services, and automated marketing
(Buhalis & Volchek, 2021). Kerala Tourism can also collaborate with academic institutes to
initiate Al-led research and pilot projects.

Improving Tourist Data Collection without Breaching Privacy

Personalized recommendations and demand forecasting of Al applications require good
quality tourist data (Tussyadiah, 2020). Even so, policy needs to be concerned with ethical data
collection, the General Data Protection Regulation (GDPR), and cybersecurity (Kim & Park,
2022). Blockchain-based data security solutions have the potential to enforce transparency and
user consent in how their data is being shared through data exchanges and cloud services
facilities.

Educating Local Businesses and Tourism Operators on Ways to Use Al

The adoption will also be equally effective depending on the Al literacy of the tour
operators, hoteliers, and local businesses (Sigala, 2018). Digital upskilling programs by the
government should be aimed at Al-driven customer engagement, sentiment analysis, and
automated bookings. Kerala Tourism can create e-learning modules and Al-based training
workshops to fill this gap.

Growing Smart Tourism Program Supported by Government through AI

Policy drivers in the form of incentives/subsidies and infrastructure development are
required to scale-up Al-driven smart tourism initiatives (Gretzel & Xiang, 2021). The Kerala
government could also provide Al-based travel assistants, smart kiosks, and IoT-based tourist
tracking systems. Kerala can learn from the models used by Dubai and Singapore in artificial
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intelligence (Al), and can set up Al-based multilingual services and real-time tourism analytics
for improving visitors' experiences.

These policies could make Kerala a forerunner in Al-enabled sustainable tourism,
optimizing visitor experience and business (the ultimate goal of tourism), while being sustainable
in the long run.

CONCLUSION AND THE WAY FORWARD

The SMART AI-Driven Model of Kerala Tourism revolves around: Sentiment analysis,
Predictive analytics chatbots, Real-time experience(s) optimization, and Target marketing. By
using Al-powered customization, Kerala can create better visitor engagement, tailor-made
tourism demand, and promote sustainable travel. Yet proper data governance, Al literacy
programs, and strategic public-private partnerships would be needed to ensure successful
adoption of Al. The implications for tourism include the need for ethical Al implementation by
policymakers; the approach of tourism managers to target Al-driven consumer insights for
competitive advantage. Kerala can enhance its global smart tourism status and sustainable and
economic growth through Al-driven digital transformation.
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