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Abstract 
The union of technology and tourism has given birth to the field of tourism informatics, which is the application of 
Information and Communication Technology (ICT) to support, enhance, and manage tourist activities. Due to 
increasing pressures over the degradation of the environment as a result of uncontrolled tourism, the application 
of tourism informatics in enabling environmentally sustainable practices has become increasingly important. This 
research paper endeavours to delve into the current state of tourism informatics in facilitating environmentally 
sustainable tourism, with specific focus on tools such as Geographic Information Systems (GIS), mobile 
applications, smart tourism systems, and big data analysis.The study will identify ways through which these 
technology- based innovations are contributing to the efficiency of use of resources, disposal of wastes, visitor 
management, and raising eco- awareness and ascertain weaknesses and limitations of such applications. Drawing 
from cross- cutting studies worldwide and sharing examples of case studies from selected world regions, the paper 
will critique both opportunities and drawbacks to promoting an appropriate equilibrium between tourisms’ 
progress and conservation efforts through tourism informatics. 
 
Keywords: Tourism Informatics, Sustainable Tourism, Environmental Sustainability, Information and 
Communication Technology (ICT), Geographic Information Systems (GIS), Big Data Analytics. 

 
1 Introduction 
Tourism is among the world's biggest and fastest-
growing economic industries, making a major 
contribution to global GDP, employment, and socio-
cultural exchange. International tourist arrivals 
totalled 1.5 billion in 2019, before the COVID-19 
pandemic (UNWTO, 2020). Although tourism 
promotes economic development and cultural 
exchange, its fast growth tends to be at the expense 
of environmental sustainability. From 
overconsumption of resources to habitat loss, 
tourism has been cited as a cause of climate change, 
loss of biodiversity, and environmental degradation 
(Gössling & Hall, 2006). The need to reconcile 
tourism development with the conservation of the 
environment has seen the emergence of sustainable 
tourism—a strategy that aims to reduce the adverse 
environmental, social, and economic effects of 
tourism operations. 
Concurrently, the international digital revolution has 
paved the way towards a new philosophy of tourism 
development—tourism informatics. Tourism 
informatics can be described as the integration of 
digital technology and information systems for 
planning, operation, and management of tourist 
activities (Buhalis & Amaranggana, 2015). It covers a 
broad scope of Information and Communication 
Technologies (ICT), ranging from Geographic 
Information Systems (GIS) and Internet of Things 

(IoT) to big data analytics, mobile apps, artificial 
intelligence (AI), and smart tourism platforms. They 
are being increasingly deployed not just to improve 
tourist experiences but also to mitigate the 
environmental impacts of tourism. 
Tourism informatics can become a valuable means of 
promoting sustainability, especially in its ability to 
monitor environmental impacts, administer tourist 
distributions, encourage responsible behaviours, 
and enable evidence-based policy development. For 
example, real-time visitor data can assist park 
administrators in controlling pedestrian travel in 
environmentally fragile zones, while mobile apps can 
inform tourists about local ecosystems and 
encourage sustainable behaviours. Additionally, ICT 
technology is able to facilitate sustainable 
destination planning with data forecasting, 
environmental modelling, and collaborative 
governance. While tourism informatics has the 
potential to realize its optimistic outlook, its 
application is far from even in different regions, with 
numerous destinations, especially in developing 
nations, experiencing difficulties with infrastructure, 
financing, digital literacy, and policy integration. In 
addition, ethical issues like data privacy, digital 
exclusion, and technological dependency are 
challenges to the equitable and sustainable use of 
tourism informatics (Gretzel, Sigala, Xiang, & Koo, 
2015). Hence, a critical analysis of existing practices 
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and a future-oriented strategy for innovation and 
governance are crucial to realizing the full potential 
of tourism informatics for environmental 
sustainability. 
This paper attempts to analyze the present state and 
future trajectories of tourism informatics in 
promoting environmental sustainability. It tries to 
analyze how ICT instruments are being employed at 
present to reduce the environmental footprint of 
tourism, outline the achievements and failures of the 
present strategies, and suggest future directions for 
innovation and policy integration. Though based on 
worldwide trends, the research also notes regional 
illustrations to present context-dependent practices 
and challenges. With the tourism sector struggling to 
rebuild and recover from a post-pandemic future, the 
blending of digital innovation and sustainability 
demands represents a timely and essential 
possibility. Tourism informatics, with well-designed 
thoughtfulness and inclusivity in application, can 
prove a potent driver towards a greener, wiser, and 
more resilient future for tourism. 
 
2. Theoretical Framework: Tourism Informatics 
and Environmental Sustainability 
The understanding of sustainable tourism is 
underpinned in the general context of sustainable 
development under the Brundtland Commission 
(1987) understanding as development that satisfies 
the needs of the present without reducing the 
capacity of future generations to fulfil their own 
needs. In tourism, this means practices that reduce 
environmental damage, conserve cultural heritage, 
and enhance local communities economically and 
socially. The United Nations World Tourism 
Organization (UNWTO) focuses on the fact that 
sustainable tourism must make maximum use of 
environmental resources, respect socio-cultural 
authenticity, and maintain long-term economic 
viability (UNWTO, 2005). One of the well-established 
models for sustainable tourism is the Triple Bottom 
Line (TBL), which assesses sustainability across 
three dimensions: environmental, social, and 
economic (Elkington, 1999). It offers a helpful 
framework for gauging how tourism informatics can 
be used to support the environment as well as 
address socio-economic aspects. Over the past few 
years, the use of digital technology in sustainable 
tourism has created a demand to incorporate 
technological factors into the TBL model, leading to 
the development of smart and sustainable tourism. 
The evolution towards smart cities has created the 
framework of smart tourism destinations, where 
digital infrastructures are employed to enhance the 
quality of the tourist experience, enhance the 
efficiency of resource use, and enhance sustainability 
(Gretzel et al., 2015). Smart tourism entails the 
integration of information and communication 
technologies (ICTs) into destination management 
systems, enabling capabilities of real-time 

monitoring, data sharing, and adaptive responses to 
environmental conditions. Sensors and geolocation 
devices, for example, can track tourist mobility 
patterns to prevent overloading vulnerable 
ecosystems. Smart tourism systems are usually 
based on Actor-Network Theory (ANT), where 
technological devices, institutions, tourists, and the 
natural environment are regarded as networks of 
actors that interact with each other (Latour, 2005). 
In these networks, information is continuously 
shared among stakeholders, hence enabling 
collaborative decision-making processes and 
adaptive environmental governance. This theoretical 
framework underlies the potential of tourism 
informatics to decentralize environmental 
governance and to develop more inclusive and 
responsive sustainability strategies. 
Tourism informatics, as young a field as it is, rests 
upon sound pillars like information systems, 
computer science, and e-tourism. It can be described 
as the systematic gathering, processing, and 
dissemination of information on tourism through 
information and communication technologies (ICTs) 
with the goal of facilitating decision-making and 
sustainability (Baggio, 2011). It deals with a range of 
instruments like geographic information systems 
(GIS), artificial intelligence (AI), Internet of Things 
(IoT) sensors, mobile apps, and big data analysis. The 
primary functions of tourism informatics towards 
environmental sustainability are: 
• Environmental monitoring: Using real-time data 

from sensors, satellites, and mobile devices to track 
environmental changes caused by tourism. 

• Visitor management: Regulating tourist flows to 
avoid overcrowding and resource depletion. 

• Awareness and education: Providing tourists 
with personalized, location-based information 
about environmental practices. 

• Impact assessment: Using predictive models to 
simulate environmental outcomes of tourism 
policies and activities. 

 
Xiang and Fesenmaier (2017) examine how digital 
platforms are transforming travel behaviour and 
facilitating more sustainable options. Mobile apps, 
web-based interactive apps, and real-time alerts can 
contribute greatly to influencing the likelihood of 
tourists to practice eco-friendly behavior (Navío-
Marco et al., 2018). For example, apps such as those 
presenting visitor densities at different points can 
divert tourist movements, hence minimizing the 
environmental impact on vulnerable ecosystems. 
Gretzel et al. (2015) highlight big data and AI in 
facilitating sustainable decision-making within 
tourism. Predictive analytics enables tourism 
planners to foresee peak seasonality, budget 
effectively, and counteract climatic disruptions. 
Furthermore, VR/AR technology presents new 
solutions to deliver virtual tourism experiences that 
eliminate physical movement and carbon imprints 
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(Yung & Khoo-Lattimore, 2019). Adoption of such 
technologies is unequal, though. Third-world 
countries tend to lack the infrastructure and human 
capital for providing modern tourism informatics 
systems (Buhalis & Sinarta, 2019). Additionally, the 
impact of ICTs on promoting sustainability is 
contingent upon the active use of ICTs, digital 
literacy, and integrating technological tools within 
overall policy frameworks. Although tourism 
informatics has made progress, there are still some 
gaps in research. First, little empirical evidence is 
available on the environmental effects of digital 
interventions in tourism. Even though numerous 
smart tourism initiatives have been implemented, 
there is no systematic reporting of their long-term 
environmental effects. Additionally, most of the 
existing research has a focus on urban destinations 
and leaves rural and nature environments aside. 
Finally, there is an urgent need for inter-disciplinary 
solutions that integrate tourism informatics with 
environmental science, public policy, and local 
government. The purpose of this study is to fill the 
above gaps by presenting a systematic review of 
current practices and actionable recommendations 
for future development. 
 
3.Technological Applications in Sustainable 
Tourism 
Tourism informatics employs an extensive array of 
digital systems and technologies to improve the 
efficiency of tourism planning, monitoring, and 
decision-making. Strategically combined, these 
technologies can significantly reduce the 
environmental footprint of tourism activity while 
enhancing visitor experience and destination 
management simultaneously. Geographic 
Information Systems (GIS) are perhaps the most 
extensively used tools in the discipline of tourism 
informatics, and that is particularly in enabling 
environmental sustainability. By enabling 
environmental and tourism information to be 
analyzed spatially, GIS enables stakeholders to have 
the capacity for visualization and interpretation of 
spatial patterns, for instance, movement of visitors, 
distribution of biodiversity, and levels of pollution. 
Spatial information is essential in identifying 
ecologically sensitive places where tourist access 
needs to be restricted or well-managed to prevent 
environmental degradation. GIS enables planning of 
sustainable tourist infrastructure and itineraries 
with minimal ecological disruption. GIS enables land-
use modifications due to tourism development to be 
monitored, enabling data-driven adaptive 
management. For example, in Costa Rica, GIS has 
been used to plan wildlife corridors, enabling 
coordination of conservation with eco-tourism by 
reducing human-wildlife conflicts in protected areas 
(Gössling, 2002). Similarly, in India, ecotourism sites 
such as the Periyar Tiger Reserve employ GIS 
technology to regulate frequency and timing of 

tourist visits, thereby reducing the ecological 
pressure due to human entry. 
The union of Internet of Things (IoT) devices with 
environmental sensors has significantly increased 
the ability to capture real-time data from physical 
environments, thus providing important insights 
relevant to sustainable tourism management. Such 
technological advancements include air and water 
quality monitoring systems, intelligent waste bins 
with fill-level detection, and visitor counters 
monitoring visitor density and movement. Combined 
with cloud computing and artificial intelligence (AI) 
analysis techniques, they allow one to have a better 
grasp of environmental degradation, the use of 
resources, and tourist behavior. One of the best 
examples of this is the use of smart waste bins in 
tourist hotspots in Barcelona, where fill-level 
monitoring sensors and routing technologies, both 
automatic, have been used to optimize waste 
collection schedules, thus reducing emissions 
associated with operations (Bibri & Krogstie, 2017). 
In ecologically sensitive regions like the Western 
Ghats of Kerala, IoT-based meteorological and 
pollution sensors can issue warnings of sudden 
changes in the environment beforehand. These 
technologies can enhance the quick response of the 
local government, enabling them to act quickly and 
avoid ecological disturbances or disasters. 
Mobile technology has taken the position of a 
powerful influencer of tourist behaviour, particularly 
in the way of inducing environmentally conscious 
behaviour. Eco-tourism mobile applications play 
many roles that include giving information to users 
regarding local environments and environmentally 
conscious travel behaviour, sending real-time 
messages regarding overcrowding, wildlife activity, 
or fire danger, and inducing green behaviour through 
gamification features. Worldwide apps such as Visit 
Finland and the United Nations Environment 
Programme's Green Passport lead tourists toward 
environmentally certified accommodations and low-
impact recreational activities. In the Indian context, 
government-sponsored platforms such as Incredible 
India have begun to include features related to 
heritage conservation, responsible tourism advice, 
and region-specific sustainability advice. However, 
the efficacy of these programs is subject to many 
important factors such as the level of user 
engagement, user-friendly interface design, and 
language availability—functions particularly 
important in linguistically complex states such as 
Kerala, where clear communication across languages 
is vital to achieve the maximum outreach and 
behaviour influence. 
Big data analytics is an important tool in the 
evaluation of environmental effects and forward-
looking management in the tourism sector. Various 
sources of data feed into the combined datasets used 
in such evaluations, including social media habits 
(e.g., geotagged images, reviews, and check-ins), 
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booking platforms (providing information on visitor 
behaviour, timing, and length of stay), and IoT sensor 
data and satellite imagery. The combination of such 
data sources allows for the development of 
prediction models that are able to forecast tourist 
arrivals, diagnose peak stress periods in ecosystems, 
and estimate the likely effects of different policy 
choices. For example, Senthilkumar et al. (2021) used 
machine learning techniques to examine climate-
tourism interactions in Indian coastal zones, 
successfully predicting an extent of ecological stress. 
Such results allow stakeholders to develop strategies 
aimed at avoiding environmental damage, such as 
promoting off-season campaigns, rotating tourist 
sites, or imposing visitor caps. Such strategies allow 
for more sustainable management of tourism, where 
tourism expansion does not undermine ecological 
balance. 
AI platforms have emerged as powerful tools that 
possess the ability to facilitate augmentation of 
tourism services as well as sustainability programs. 
These platforms include tools like chatbots that 
provide tourists with real-time tips on being 
sustainable, AI-based recommendation tools that 
suggest sustainable travel, and Decision Support 
Systems (DSS) that assist government offices in 
planning low-impact tourism areas. By utilizing 
machine learning algorithms, these systems have the 
ability to analyze huge volumes of data—ranging 
from environmental parameters to tourist behaviour 
—to articulate best practices in transportation, 
accommodation, and activity planning, reducing the 
environmental footprint. In the Kerala context, 
artificial intelligence is highly promising in managing 
the ecological sustainability of high-demand tourist 
destinations like Munnar and Wayanad. With real-
time information on tourist arrivals, weather 
patterns, and the ecological carrying capacity of 
destinations, AI systems could regulate tourist 
arrivals efficiently, reducing pressure on fragile 
ecosystems while improving the overall tourist 
experience. These applications illustrate the 
transformational power of artificial intelligence in 
developing a symbiotic relationship between 
tourism development and nature conservation. 
Virtual Reality (VR) and Augmented Reality (AR) 
technologies are non-invasive, immersive ways of 
experiencing tourist sites, thus providing essential 
benefits in environmental sustainability promotion. 
The technologies are best suited for presenting 
heritage sites and biodiversity hotspots in a virtual 
environment, which works towards offsetting the 
adverse impacts that accompany traditional tourism. 
VR and AR are capable of providing educational tours 
that allow tourists to explore destinations without 
affecting sensitive ecosystems or natural 
environments. Additionally, they can act as a means 
for reducing physical tourism in sensitive or 
congested areas, thus avoiding further ecological 
degradation. A good example is the virtual reality 

simulation of Machu Picchu, which allows users to 
explore the site virtually, thus avoiding the 
worsening of erosion and congestion. Similarly, in 
India, the Archaeological Survey has incorporated 
augmented reality experiences for various heritage 
sites, minimizing the need for extensive on-site 
visitation and maintaining the integrity of such sites. 
In Kerala, applying virtual tours to sites such as 
backwaters, spice plantations, and forest reserves 
could reduce ecological pressure while further 
enhancing public awareness of conservation efforts. 
These technologies provide examples of how digital 
solutions can promote sustainability by providing 
alternatives to traditional forms of tourism, thus 
balancing environmental conservation with 
increasing demand for tourist involvement. 
Blockchain technology has tremendous potential to 
increase transparency and trust in sustainable 
tourism. With its ability to provide a tamper-proof 
and decentralized ledger, blockchain can 
authenticate eco-certifications, ensuring legitimate 
claims of environmental sustainability are reliable 
and precise. It also facilitates carbon emission tracing 
and the purchase of offsets, thus offering tourists and 
companies an efficient means of monitoring and 
reducing their environmental impact. Blockchain 
also facilitates peer-to-peer assessment of green 
services, giving tourists a platform to share 
information and reviews on environmentally 
friendly accommodation, tours, and activities. All 
these render claims of sustainability audit-proof and 
tamper-resistant, addressing directly the rising issue 
of greenwashing in the tourism industry. Blockchain 
technology increases transparency and 
accountability and thereby transfers power to 
tourists to make effective, informed decisions, thus 
enhancing trust in sustainable tourism practice 
(Kshetri, 2021). 
 
4.Environmental Challenges in Tourism 
Tourism places enormous stress on natural 
resources such as water, energy, and land. Resorts, 
hotels, and recreational activities demand high 
volumes of water for cleaning, landscaping, and guest 
usage. In some areas, tourists consume up to three 
times more water than local residents (Gössling et al., 
2012). In Kerala, the proliferation of luxury 
accommodations in ecologically fragile areas such as 
Munnar and Wayanad has led to water shortages 
during peak tourist seasons. The construction of 
tourism infrastructure often occurs at the expense of 
forests and wetlands, which disrupts local 
ecosystems and diminishes the region’s natural 
resilience to climate change. Solid waste generated 
by tourists presents serious disposal problems, 
especially in rural or island locations with weak 
waste management infrastructure. For instance, 
Alappuzha and Kumarakom's backwater tourism has 
resulted in plastic waste clogging up canals and lakes, 
endangering aquatic biodiversity. Discharging 



Ginu Philip 
The Journal of Asia Entrepreneurship and Sustainability RESEARCH ARTICLE 

 

Doi: 10.53555/jaes.v21i2.17 1176-8592 Vol. 21 No. 2  (2025) July 12/18 

directly into water bodies is exacerbated by cruise 
tourism and houseboats as well. 
Tourism infrastructure construction—roads, 
resorts, parking areas—tends to intrude on the 
habitats of plants and animals, resulting in habitat 
fragmentation and wildlife disturbance. Visitors to 
protected sites are likely to inadvertently (and 
sometimes intentionally) harass animals, introduce 
non-native species, or trample vegetation. In Kerala's 
Periyar Tiger Reserve and Silent Valley National 
Park, increased visitations and poor tracking have 
threatened sensitive ecosystems. Night safaris and 
off-roading, which are much favoured by tourists, 
disrupt nocturnal animals and disturb breeding 
rhythms. Worldwide, coral reef tourism has caused 
physical reef damage by snorkelling, diving, and boat 
anchoring, such as in sections of Thailand and 
Australia (UNEP, 2019). The tourism industry is a 
leading source of greenhouse gas (GHG) emissions. 
Tourism contributes about 8% of worldwide carbon 
emissions based on estimates, primarily because of 
transportation (in particular, flights), energy used in 
accommodations, and tourist-related food 
production (Lenzen et al., 2018). Kerala's tourism 
industry is extremely sensitive to the impacts of 
climate change. The state's coastline, monsoon-based 
ecotourism destinations, and fragile ecosystems are 
becoming more and more subject to erratic rainfall, 
flooding, and landslides. The 2018 and 2019 Kerala 
floods hit both tourism activities and the natural 
environment very hard, highlighting the 
vulnerability of the sector to climate-related 
disruptions. Ironically, as tourism creates climate 
change, it is also impacted by it. Higher sea levels, 
heatwaves, and altered weather patterns pose risks 
to the very destinations people travel to visit. 
 
5. Current Landscape: Global and Regional 
Practices 
5.1 Global Best Practices in Tourism Informatics 
for Sustainability 
a. Smart Tourism in Amsterdam, Netherlands 
Amsterdam is a pioneer in integrating smart tourism 
systems to reduce environmental stress and improve 
tourist experiences. Through the “Amsterdam City 
Data” portal, the city collects and shares open data on 
tourist density, energy use, and waste generation. 
Real-time data feeds are used to redirect tourists 
from overcrowded city centres to less-visited areas, 
thereby mitigating congestion and environmental 
pressure (Boes et al., 2016). Digital signage, mobile 
apps, and predictive analytics have been employed to 
manage peak tourist seasons, improve air quality, 
and protect cultural heritage sites. These have been 
underpinned by robust governance structures and 
sound public-private partnerships. 
 
 
 

b.Marine Conservation in the Great Barrier Reef, 
Australia 
The Great Barrier Reef Marine Park Authority has 
used drone monitoring, satellite tracking, and real-
time sensor monitoring to track reef health, coral 
bleaching, and tourist boat traffic. These 
technologies have helped in keeping "no-anchor" 
areas and facilitating environmental regulation. In 
addition, VR and AR are used to acclimatize the 
tourists prior to diving, minimizing physical contact 
with sensitive coral environments (Becken, 2019). 
 
5.2 India-Based Case Studies 
a. Sikkim: Digitally Managed Ecotourism 
Sikkim has been able to combine tourism informatics 
with its environmental and cultural conservation 
objectives. Online permits, online reservation, and 
tracking of tourists are employed by the state to 
regulate entry into protected areas such as 
Khangchendzonga National Park. These technologies 
assist in the enforcement of carrying capacity 
constraints and minimizing contact between humans 
and wildlife. GIS mapping has also been employed to 
demarcate sensitive ecological regions, allowing for 
the easier construction of low-impact trekking 
routes and village tourism circuits. Digitization of 
tourism management has improved transparency, 
minimized paper use, and helped tourists follow 
sustainability standards. 
 
5.3 Best Practices in Kerala 
Kerala, branded as “God’s Own Country,” has long 
embraced responsible tourism principles. While 
challenges remain, there are several notable 
instances where tourism informatics has been used 
effectively. 
 
a. Kumarakom Responsible Tourism Initiative 
Kumarakom was one of the initial sites of Kerala's 
Responsible Tourism (RT) initiative, a program 
designed to minimize the environmental footprint of 
tourism through the practice of community 
participation, waste minimization, and planned 
intervention. Within the fold of this program, a range 
of informatics-based interventions were undertaken 
to improve environmental sustainability and local 
economic empowerment. The use of Geographic 
Information System (GIS) mapping played a crucial 
role in the estimation of the carrying capacity of the 
area and in optimizing waste disposal logistics. QR 
codes were also provided systematically to provide 
tourists with guidelines based on environmental 
concerns and community-provided interesting facts, 
raising awareness and promoting responsible 
conduct. Mobile applications were designed to 
facilitate direct interactions between tourists and 
local stakeholders, including artisans and organic 
farmers, thus effectively doing away with the need 
for intermediaries and reducing carbon emissions in 
transport. An assessment made after 
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implementation showed a considerable decline in 
plastic waste and a great increase in the participation 
of tourists in sustainable, community-based 
enterprises, thus proving the utility of using 
informatics in promoting responsible tourism 
behaviour. 
 
b. Muziris Heritage Project 
The Muziris Heritage Project, being the largest 
heritage conservation project in India, is an 
exemplary instance of the intersection of tourism 
informatics in cultural and environmental resource 
conservation in the Malabar Coast of Kerala. The 
project utilizes a range of digital technologies to 
enhance heritage management processes and 
facilitate sustainable outcomes. Some of the most 
distinguishing features are virtual museums and 
mobile applications that provide multilingual guide 
tours, which significantly streamline accessibility 
and visitor interaction. The project also performs 
Geographic Information System (GIS)-based heritage 
mapping to mark and conserve sites of ecological and 
archaeological significance and, in the process, 
reduce threats from unsustainable development and 
land use conversions. The use of digital ticketing 
systems also encourages environmental stewardship 
by facilitating real-time monitoring and regulation of 
visitor flows, decreasing overcrowding, and reducing 
ecological pressure. GIS-based heritage mapping and 
digital ticketing systems together are the exemplars 
of the intersection of tourism informatics in cultural 
and environmental resource conservation in the 
Malabar Coast of Kerala. 
 
c. Use of IoT in Houseboat Tourism 
In Alappuzha, the Kerala State Pollution Control 
Board (KSPCB) has initiated the use of IoT 
technologies in houseboat tourism. GPS tracking 
units, real-time pollutant sensors, and CCTV cameras 
have been fitted in some houseboats to track waste 
disposal and fuel consumption. The data is piped into 
centralized dashboards that can be accessed by 
district administrators. These initiatives have the 
potential to prevent illegal sewage discharge and 
minimize air and water pollution in the backwaters. 
Pilot projects can be scaled state-wide, pending the 
provision of more effective enforcement and 
community education programs. 
Through various case studies, various transferable 
lessons are inferred that emphasize the potential of 
tourism informatics in advancing environmental 
sustainability. First, the uses of real-time gathering 
and visualization of data technologies—such as 
sensors, geographic information systems (GIS), and 
mobile apps—have been found to be essential for 
real-time environmental monitoring and evidence-
based policy-making. Further, promoting community 
participation and openness in sharing data are 
essential for building public trust and advancing 
compliance with sustainable tourism practices. In 

addition to this, successful deployment relies on 
coordination and harmonization, specifically among 
tourism, environmental, and technological 
stakeholders. Further, the scalability and 
adaptability of digital tools are key; technologies 
effective in cities like Amsterdam or the Great Barrier 
Reef require diligent tailoring to fit socio-economic 
and ecological contexts in Kerala or similar Indian 
contexts. When complemented with good 
governance frameworks and local participation, 
tourism informatics has the potential to transform 
tourism systems away from extractive development 
paradigms towards regenerative and inclusive 
development paradigms. 
 
6.Tourism Informatics for Environmental 
Sustainability: Impact and Potential 
In most tourist destinations—particularly rural or 
ecologically fragile areas—digital infrastructure like 
high-speed internet, GPS, and power supply may be 
poor. These deficiencies would make it difficult to 
implement ICT-based solutions such as real-time 
monitoring, cloud-based GIS, and mobile 
applications. In Kerala, while well-known tourist 
places such as Kochi and Thiruvananthapuram are 
comparatively well-equipped, most ecotourism 
areas (e.g., Wayanad, Gavi, Agasthyarkoodam) 
remain insufficiently endowed with digital 
infrastructure to adopt cutting-edge tourism 
informatics solutions. This "digital divide" is a basic 
obstacle to expanding smart tourism throughout the 
state (Nair & Sreekumar, 2020). 
The large-scale collection and processing of visitor 
information—used for tailoring experiences, 
monitoring environmental footprints, or imposing 
compliance—pose significant issues of data privacy, 
consent, and surveillance. Without robust legislation 
and ethical oversight, the application of tourism 
informatics undermines individual rights and 
excludes users. India's data protection laws are still 
in the process of development, and tourism 
operators in Kerala tend to be unaware or have no 
procedures for ethical use of data. The unregulated 
application of facial recognition technology at tourist 
sites or unauthorized mobile data harvesting can 
undermine public confidence and start legal issues. 
The digitalization of the tourism industry requires an 
institutional push and a change in the behaviour of 
stakeholders. The majority of conventional tourism 
service providers, especially from small towns and 
rural areas, are hesitant to embrace new 
technologies because of unfamiliarity, perceived 
technical complexity, or job loss phobia. Even in 
Kerala, although the use of digital assets by 
technology entrepreneurs is on the rise, a 
considerable number of stakeholders—such as 
homestay operators, tour guides, and local 
artisans—continue to follow traditional norms. Such 
resistance is often followed by low digital literacy 
levels and weak training programs. Since there are 
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various technologies, platforms, and vendors in 
tourism informatics, interoperability and 
standardization issues often occur. Several tools may 
record data in incompatible units, employ different 
taxonomies, or track disparate performance 
indicators. Such fragmentation makes it impossible 
to aggregate data or analyze them together for 
optimal decision-making. The absence of integrated 
frameworks makes the informatics systems of 
Kerala's tourism function in silos—preventing 
holistic planning and long-term sustainability 
analysis. For example, local RT Mission dashboards 
might not be connected to GIS systems operated by 
the Kerala State Remote Sensing and Environment 
Centre (KSREC), leading to redundant efforts and 
environmental monitoring gaps. 
There is an emerging inclination to frame digital 
technologies as complete solutions to multifaceted 
issues that relate to tourism and environmental 
sustainability. Yet, excessive dependence on 
technological solutions might erode the significance 
of participation, local ecological knowledge, and the 
socio-cultural aspects of sustainability. In certain 
instances, tourism informatics tools may have the 
potential to exacerbate inequality—by favoring 
regions with high connectivity and stakeholders who 
possess digital skills—thereby leaving remote 
communities behind. Maintaining inclusivity and 
equity in the implementation of technology is a 
considerable challenge (Gössling, 2021). 
 
7. Future Directions and Innovation Pathways 
The future course of tourism informatics will be 
significantly influenced by the fast-tracked evolution 
and convergence of artificial intelligence (AI) and 
machine learning (ML) technologies. These 
technologies have immense potential for enhancing 
the sustainability of tourism through data analysis-
based forecasting and adaptive management 
strategies. Specifically, AI and ML can be used to 
predict tourist demand patterns and analyze the 
likely ecological pressures on sensitive 
environments. In addition, these technologies can be 
used to simulate the impacts of visitor activity on 
ecosystems and then provide the foundation for 
proactive and preventative measures. For example, 
AI-based platforms can assist ecotourism authorities 
in Kerala in monitoring parameters like 
deforestation rates or wildlife migration patterns, 
allowing for the imposition of tourist access controls 
during the time of ecological vulnerability. Smart 
systems of this type considerably enhance the 
capacity for instantaneous environmental 
governance and integrated conservation planning (Li 
et al., 2018). In light of such advantages, 
policymakers ought to give high priority to financial 
and institutional support for the development and 
implementation of AI-transformed tourism 
informatics systems, especially in protected areas 

and heritage sites where ecological sensitivity is the 
paramount concern. 
Kerala stands to benefit significantly by embracing 
international blueprints of "smart destinations," in 
which digital connectivity, data analysis in real-time, 
and adaptive governance systems collaborate to 
better the tourist experience as well as eco-
sustainability. A smart destination typically features 
Internet of Things (IoT)-enabled infrastructure—
such as smart waste bins and ecological footfall 
counters—mobile applications that deliver real-time 
environmental alerts to visitors, and cloud-based 
dashboards that facilitate data sharing among 
stakeholders. To effectively localize these 
innovations, policy frameworks such as the Kerala 
Responsible Tourism Mission could be expanded to 
incorporate mandates for digital infrastructure and 
the routine use of technology-driven environmental 
impact assessments. Furthermore, regional and 
district-level tourism planning bodies should be 
mandated to embed these digital systems within 
comprehensive tourism master plans to ensure 
alignment with long-term sustainability goals 
(Gretzel, Sigala, Xiang, & Koo, 2015). 
Future advancements in tourism informatics will 
largely hinge on the establishment of strategic 
partnerships among public agencies, private tourism 
operators, technology firms, and academic 
institutions. Such collaborative frameworks are 
essential for fostering innovation that is both 
contextually relevant and sustainable. Collaborative 
efforts can encourage the development of tailored 
digital platforms that are developed to meet specific 
ecological and cultural conditions, launch pilot 
projects in relatively less-explored or under-
represented areas, and adopt harmonized training 
and capacity-building programs for diverse 
stakeholders along the tourism value chain. To 
encourage and promote such collaborations, it is 
important that government policy be proactive 
through the provision of incentive mechanisms like 
tax relief, incubation support, and co-financing 
programs. For Kerala, a viable proposal would 
involve the joint effort of the Information Technology 
and Tourism Departments to launch a specialized 
"Tourism Informatics Innovation Fund." This 
program can potentially provide financial and 
institutional support to start-ups, research and 
development centres, and community-based 
organizations involved in the development of 
environmentally sustainable tourism technologies 
(UNWTO, 2019). 
Kerala has immense potential to spearhead the 
development of an integrated dashboard of 
environmental and tourism indicators that rolls up 
the most important ecological and tourism-related 
statistics into one digital platform. The platform can 
include real-time pollution levels data points, tourist 
arrivals, waste management efficiency, and 
biodiversity indices, thereby giving an all-round 



Ginu Philip 
The Journal of Asia Entrepreneurship and Sustainability RESEARCH ARTICLE 

 

Doi: 10.53555/jaes.v21i2.17 1176-8592 Vol. 21 No. 2  (2025) July 15/18 

knowledge base for the environmental footprint of 
tourist activity. Access to the platform by 
policymakers and the general public would not only 
increase transparency but also induce 
environmentally responsible practices among 
stakeholders. Local authorities and administrative 
bodies can leverage the dashboard to initiate timely 
warnings, restrict access to ecologically sensitive 
locations, and organize clean-up drives after tourist 
seasons. As per Becken (2017), using digital 
technologies in this manner increases adaptive 
governance and tourist destination sustainability by 
enabling data-driven decision-making and 
anticipatory management of environmental issues. 
With the growing threats of climate change—
especially in environmentally exposed coastal and 
hill areas—tourism informatics holds vast potential 
in improving risk mitigation and disaster 
preparedness measures. Integrating climate 
resilience into tourism planning involves tapping 
into cutting-edge ICT solutions that minimize climate 
vulnerabilities. Priority policy directions must 
include embedding early warning systems into 
tourist-oriented mobile applications, creating 
minute climate risk maps for priority destinations, 
and launching eco-tourism certification programs 
with climate-resilience indicators. For Kerala, such 
programs could be particularly useful for flood-hit 
districts such as Alappuzha and landslide-hit 
districts such as Idukki and Wayanad. By integrating 
resilience into the very fabric of tourism informatics, 
the state can more effectively shield its ecological and 
cultural heritage from disruptions due to climate 
change, consistent with wider sustainable 
development and adaptation imperatives (United 
Nations Environment Programme [UNEP], 2022). 
Smart and green tourist destinations need inter-
departmental coordination involving tourism, IT, 
environment, disaster management, and local self-
governments, apart from coordinated efforts among 
them. Permanent or project-specific task forces can 
create inter-departmental synergy and make 
technological interventions contextually appropriate 
and environmentally friendly. The task forces can 
coordinate the deployment of ICT applications like 
smart waste management systems, digital tracking of 
visitors, and real-time environment monitoring. In 
ecologically sensitive locations like Wayanad or 
Vembanad, coordinated action through these task 
forces can balance tourist visits with conservation 
objectives and ensure that the tourist industry 
remains progressive and responsive. These task 
forces can also act as think tanks assessing new and 
emerging technologies from time to time and 
suggesting adaptive responses to keep Kerala's 
tourism industry responsive and progressive. 
To institutionalize sustainability in tourism planning, 
mandatory Environmental Digital Assessments 
(EDA) should be made a condition precedent to the 
approval of any tourism project. They should be data-

driven in methodology, employing geographic 
information systems (GIS), remote sensing 
techniques, and predictive environmental modelling 
to evaluate potential environmental impacts. These 
EDAs should also embed community feedback 
mechanisms via mobile applications, ensuring 
transparency and civic engagement. The mandatory 
digital assessment would shift the paradigm from 
reactivity to proactivity in planning, with all 
development proposals being in line with 
environmental norms and in consonance with the 
climate action goals of Kerala. The process would 
also ensure public accountability and improve 
evidence-based decision-making in tourism 
governance. 
Kerala's biodiversity hotspots such as Western Ghats 
and coastal wetlands often lack the strong digital 
infrastructure needed for the effective adoption of 
tourism informatics solutions. To reduce such a 
digital divide, the state will have to offer incentives 
and subsidies for infrastructure development, 
including IoT sensors, broadband internet 
connectivity, solar-powered data kiosks, and mobile 
network upgradation in such areas. It will be 
advisable to encourage public-private partnerships 
for building strong infrastructure while, at the same 
time, protecting ecological boundaries. Offering 
subsidies for digital infrastructure would increase 
environmental monitoring capacity, promote 
community-based tourism, and strengthen crisis 
management in disaster-prone areas. This strategy 
would enable equal access to tourism informatics 
and ensure that green tourism benefits reach out to 
remote and marginalized communities. 
 
8.Methodology 
8.1 Research Design 
The current study applied qualitative exploratory 
research in an attempt to examine the use of tourism 
informatics in environmental sustainability practices 
with special reference to the current situation and 
directions in Kerala, India. The qualitative research 
was applied because of its ability to provide in-depth 
information on the attitude, adoption, and 
deployment of electronic technologies at the nexus of 
tourism and the environment. 
 
8.2 Data Collection Methods 
Field Observations 
• Observations were conducted in four tourism 

clusters: Kumarakom, Thekkady, Varkala, and 
Wayanad. 

• Focus was on visible ICT applications such as QR-
coded trails, digital kiosks, mobile apps for 
tourists, and smart waste bins. 

• Environmental impacts were also observed—
such as changes in littering, local transport use, 
and visitor density. 
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9.Findings 
These findings of this study are a reflection of a 
multicultural setting of innovation, aspirations, and 
challenges in the use of tourism informatics to 
enhance environmental sustainability in Kerala. 
 
9.1 Positive Outcomes of Informatics Integration 
a) Improved Environmental Monitoring 
• In Thekkady and Kumarakom, sensor-based tools 

(like air quality monitors and plastic waste 
sensors) were noted to contribute to real-time 
environmental tracking. 

• Responsible Tourism volunteers use mobile apps 
to log litter density and visitor pressure, leading to 
more responsive clean-up and zoning strategies. 
 
 
 

b) Visitor Behaviour Modification 
• Educational digital signage and QR codes 

encouraging "green behaviour" also had a positive 
effect on tourist behaviour —e.g., decrease in 
littering, responsible use of environmental 
transport modes, and respect for closed areas. 

• The Wayanad Wildlife App saw over 18,000 
downloads in 2022 and was cited by forest officers 
as useful in reducing human-animal conflict 
reports. 

c) Empowerment of Local Communities 
• In Kumarakom, local women’s cooperatives trained 

under the Responsible Tourism Mission now use 
WhatsApp and digital booking systems to manage 
homestays and eco-tours. 

• Digital storytelling tools helped preserve and 
promote indigenous knowledge among tribal 
guides in Wayanad. 

 
Table 1: ICT Adoption in Tourism Destinations in Kerala and Associated Environmental Benefits 

Destination ICT Tools Implemented Key Environmental Benefits 
Observed 

Year Implemented 

Kumarakom QR-coded interpretive 
trails, mobile app 

Reduced littering by 35%, 
improved tourist behaviour 

2019 

Thekkady Smart waste bins, digital 
visitor registration 

Better waste segregation, reduced 
plastic usage 

2020 

Wayanad Wildlife safety app, GPS 
trekking maps 

18% drop in human-wildlife 
conflicts reported 

2021 

Varkala E-kiosks, crowd monitoring 
systems 

Better crowd control, reduced 
coastal erosion 

2022 

Munnar AI-powered air quality 
monitoring 

Real-time pollution tracking, 
alerts to tourists 

Pilot in 2023 

Source: Kerala Responsible Tourism Mission (2022), Kerala Department of Tourism (2023), UNWTO (2019); 
Kerala IT Mission (2021), Kerala Tourism Policy (2017). 
 
9.2 Gaps and Challenges Identified 
a) Infrastructure Deficits 
• Lack of robust internet connectivity in hilly areas 

(e.g., Idukki) limits the reach of digital tools. 
• Smart systems were found underutilized due to 

inconsistent electricity and outdated devices in 
rural areas. 

b) Low Digital Literacy Among Operators 
• Several home- stay and ayurvedic retreat owners 

struggled with app-based bookings or 
sustainability compliance uploads. 

• Lack of structured digital training programs was a 
recurring concern in interviews. 

c) Fragmented Governance and Poor 
Coordination 

• Multiple departments (Tourism, IT, Forest, LSG) 
work in silos without data-sharing mechanisms. 

• Smart City projects in Kochi included tourism 
components but lacked integration with state-level 
environmental goals. 

 
 
 
 

9.3 Suggestions and Recommendations 
A. Create an Overall State Tourism Informatics 
Policy 
There should be an overall policy framework 
integrating definitions of the boundaries, ethical 
standards, technological norms, and institutional 
functions for tourism informatics and aligning with 
national digital policy and international 
sustainability objectives (UNWTO, 2019). 
 
B. Bridge the Digital Divide in Rural and 
Ecotourism Areas 
Ensure fair access to high-speed internet, mobile 
coverage, and digital technology in remote and 
environmentally fragile locations. This may be made 
possible through public-private infrastructure 
investment and subsidies. 
 
C. Incorporate Environmental Information into 
Tourism Decision-Making 
Develop integrated dashboards that bring together 
information on biodiversity, pollution, climate 
trends, and tourist activity. These should be made 
available to tourism operators, local communities, 
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and decision-makers (Becken, 2017). 
 
D. Enhance Ethical Data Management 
Embrace open data collection practices that ensure 
user consent, anonymity, and data ownership. The 
future Digital Personal Data Protection Act needs to 
be incorporated into tourism data protocols. 
 
E. Promote Innovation by Academic-Industry 
Partnerships 
Develop R&D collaborations between universities, 
technology industries, and tourism boards to create 
Kerala-centric digital solutions. Tourism 
sustainability innovation hubs and incubators can be 
encouraged through government incentives. 
 
F. Invest in Digital Literacy and Capacity Building 
Offer recurrent training programs to tourism 
stakeholders, particularly small-scale operators and 
members of the local community, in utilizing digital 
tools for environmental monitoring, promotion, and 
sustainable tourism practices. 
 
G. Embed Tourism Informatics in Climate 
Resilience Planning 
Utilize digital platforms for early warning, disaster 
risk mapping, and post-disaster recovery in 
susceptible tourism areas. Tourism policy should 
mainstream climate resilience as a performance 
indicator for digital programs (UNEP, 2022). 
 
9. Conclusion 
Tourism informatics, which involves the adoption of 
digital technologies in tourism planning and 
management, has become a key instrument for 
guiding the international tourism sector towards 
sustainability. Through real-time data gathering and 
GIS mapping to analytics driven by AI and visitor 
management systems, ICT application has already 
started to change the way destinations quantify, 
track, and mitigate their environmental impact. This 
paper has surveyed the present scenario of tourism 
informatics in environmental sustainability, with 
Kerala as a case study. Kerala's leading Responsible 
Tourism Mission and community-based initiatives 
offer rich soil for identifying the potential and limits 
of digitalization in tourism. Yet the state experience 
also reflects on long-standing challenges—digital 
divide, infrastructural limitations, interdepartmental 
fragmentation, and concerns regarding data ethics 
and public engagement. Although integration of 
tourism informatics is ongoing, the direction is 
evident: future systems of tourism need to be data-
driven, inclusive, ethically regulated, and climate-
resilient. To make this vision a reality, it needs multi-
stakeholder collaboration, strong public policy, 
people empowerment, and sustained investment in 
technology as well as in human capacity. While 
sustainability emerges as the new tourism 

imperative, tourism informatics is no longer a luxury 
but a necessity. 
 
References 
1. Baggio, R. (2011). ICT and tourism: A complex 

perspective. In L. Cantoni & Z. Xiang (Eds.), 
Information and Communication Technologies in 
Tourism 2011 (pp. 3–12). Springer. 
https://doi.org/10.1007/978-3-7091-0503-0_1 

2. Becken, S. (2019). Sustainable tourism and digital 
transformation: Challenges and opportunities. 
Journal of Sustainable Tourism, 27(1), 1–17. 
https://doi.org/10.1080/09669582.2019.15882
81 

3. Becken, S. (2017). Sustainable tourism and its use 
of information and communication technologies 
(ICTs). In M. Sigala & U. Gretzel (Eds.), Advances in 
Social Media for Travel, Tourism and Hospitality 
(pp. 125–139). Routledge. 

4. Bhattacharya, R., & Dey, S. (2021). Digital 
transition in Indian tourism: Challenges and 
opportunities for sustainable development. 
Tourism Recreation Research, 46(3), 327–341. 
https://doi.org/10.1080/02508281.2020.18469
72 

5. Bibri, S. E., & Krogstie, J. (2017). Smart sustainable 
cities of the future: An extensive interdisciplinary 
literature review. Sustainable Cities and Society, 
31, 183–212. 
https://doi.org/10.1016/j.scs.2017.02.016 

6. Boes, K., Buhalis, D., & Inversini, A. (2016). Smart 
tourism destinations: Ecosystems for tourism 
destination competitiveness. International 
Journal of Tourism Cities, 2(2), 108–124. 
https://doi.org/10.1108/IJTC-12-2015-0032 

7. Brundtland Commission. (1987). Our Common 
Future. Oxford University Press. 

8. Buhalis, D., & Amaranggana, A. (2015). Smart 
tourism destinations enhancing tourism 
experience through personalization of services. 
Information and Communication Technologies in 
Tourism 2015, 377–389. 
https://doi.org/10.1007/978-3-319-14343-9_28 

9. Buhalis, D., & Sinarta, Y. (2019). Real-time co-
creation and nowness service: Lessons from 
tourism and hospitality. Journal of Travel & 
Tourism Marketing, 36(5), 563–582. 
https://doi.org/10.1080/10548408.2019.16187
81 

10. Elkington, J. (1999). Cannibals with forks: The 
triple bottom line of 21st century business. 
Capstone. 

11. Gössling, S. (2021). Digitalization, resilience and 
sustainability in tourism: A critical perspective. 
Journal of Sustainable Tourism, 29(11–12), 1839–
1855. 
https://doi.org/10.1080/09669582.2021.18782
64 

12. Gössling, S. (2002). Global environmental 
consequences of tourism. Global Environmental 

https://doi.org/10.1007/978-3-7091-0503-0_1
https://doi.org/10.1080/09669582.2019.1588281
https://doi.org/10.1080/09669582.2019.1588281
https://doi.org/10.1080/02508281.2020.1846972
https://doi.org/10.1080/02508281.2020.1846972
https://doi.org/10.1016/j.scs.2017.02.016
https://doi.org/10.1108/IJTC-12-2015-0032
https://doi.org/10.1007/978-3-319-14343-9_28
https://doi.org/10.1080/10548408.2019.1618781
https://doi.org/10.1080/10548408.2019.1618781
https://doi.org/10.1080/09669582.2021.1878264
https://doi.org/10.1080/09669582.2021.1878264


Ginu Philip 
The Journal of Asia Entrepreneurship and Sustainability RESEARCH ARTICLE 

 

Doi: 10.53555/jaes.v21i2.17 1176-8592 Vol. 21 No. 2  (2025) July 18/18 

Change, 12(4), 283–302. 
https://doi.org/10.1016/S0959-
3780(02)00044-4 

13. Gössling, S., & Hall, C. M. (2006). Tourism and 
global environmental change: Ecological, social, 
economic and political interrelationships. 
Routledge. 

14. Gössling, S., Peeters, P., Hall, C. M., Ceron, J. P., 
Dubois, G., Lehmann, L. V., & Scott, D. (2012). 
Tourism and water use: Supply, demand, and 
security. An international review. Tourism 
Management, 33(1), 1–15. 
https://doi.org/10.1016/j.tourman.2011.03.015 

15. Gretzel, U., Sigala, M., Xiang, Z., & Koo, C. (2015). 
Smart tourism: Foundations and developments. 
Electronic Markets, 25(3), 179–188. 
https://doi.org/10.1007/s12525-015-0196-8 

16. Indian Council of Social Science Research (ICSSR). 
(2018). Ethical guidelines for research in social 
sciences. New Delhi: ICSSR. 
https://icssr.org/ethical-guidelines 

17. Kerala Department of Tourism. (2017). Kerala 
tourism policy 2017. Government of Kerala. 
https://www.keralatourism.org/policy 

18. Kerala Responsible Tourism Mission. (2018–
2023). Annual reports. Government of Kerala. 
https://www.keralatourism.org/responsible-
tourism/ 

19. Kerala State IT Mission. (2021). Digital Kerala: 
Infrastructure and inclusion roadmap. 
Government of Kerala. 
https://itmission.kerala.gov.in 

20. Kshetri, N. (2021). Blockchain and sustainable 
tourism: Reducing environmental and social 
impacts. Tourism Management Perspectives, 39, 
100847. 
https://doi.org/10.1016/j.tmp.2021.100847 

21. Latour, B. (2005). Reassembling the social: An 
introduction to actor-network-theory. Oxford 
University Press. 

22. Lenzen, M., Sun, Y. Y., Faturay, F., Ting, Y. P., 
Geschke, A., & Malik, A. (2018). The carbon 
footprint of global tourism. Nature Climate 
Change, 8(6), 522–528. 
https://doi.org/10.1038/s41558-018-0141-x 

23. Li, Y., Hu, C., Huang, C., & Duan, L. (2018). The 
concept of smart tourism in the context of tourism 
informatization. Tourism Management, 58, 293–
300. 
https://doi.org/10.1016/j.tourman.2016.03.014 

24. Ministry of Environment, Forest and Climate 
Change. (2020). Draft national strategy for 
ecotourism. Government of India. 
https://moef.gov.in 

25. Nair, M., & Sreekumar, T. T. (2020). Smart tourism 
in Kerala: Mapping infrastructure readiness and 
policy alignment. Asian Journal of Innovation and 
Policy, 9(1), 58–73. 
https://doi.org/10.7545/ajip.2020.9.1.058 

26. Navío-Marco, J., Ruiz-Gómez, L. M., & Sevilla-
Sevilla, C. (2018). Progress in information 
technology and tourism management: 30 years 
on and 20 years after the Internet. Tourism 
Management, 69, 460–470. 
https://doi.org/10.1016/j.tourman.2018.06.002 

27. Senthilkumar, P., Jeyaraj, R., & Suryanarayana, M. 
(2021). Climate-tourism analysis using big data 
and machine learning techniques in Indian 
coastal regions. Journal of Environmental 
Informatics, 38(2), 89–101. 
https://doi.org/10.3808/jei.202100043 

28. UNEP. (2022). Climate change and tourism: 
Impacts and adaptation. United Nations 
Environment Programme. 
https://www.unep.org/resources/report/climat
e-change-and-tourism 

29. UNWTO. (2019). Smart tourism: Big data and 
innovation for sustainable tourism. World 
Tourism Organization. https://www.e-
unwto.org/doi/book/10.18111/978928442062
5 

30. UNEP. (2019). Tourism and coral reefs: A guide for 
sustainable practices. United Nations 
Environment Programme. 

31. UNWTO. (2020). International tourism highlights, 
2020 edition. World Tourism Organization. 
https://www.unwto.org/international-tourism-
highlights 

32. UNWTO. (2005). Making tourism more 
sustainable: A guide for policy makers. World 
Tourism Organization and UNEP.R. (2017). 
Analytics in smart tourism design. In Analytics in 
Smart Tourism Design (pp. 1–14). Springer. 

33. Yung, R., & Khoo-Lattimore, C. (2019). New 
realities: A systematic literature review on virtual 
reality and augmented reality in tourism 
research. Current Issues in Tourism, 22(17), 2056–
2081. 
https://doi.org/10.1080/13683500.2017.14173
59 

https://doi.org/10.1016/S0959-3780(02)00044-4
https://doi.org/10.1016/S0959-3780(02)00044-4
https://doi.org/10.1016/j.tourman.2011.03.015
https://doi.org/10.1007/s12525-015-0196-8
https://icssr.org/ethical-guidelines
https://www.keralatourism.org/policy
https://www.keralatourism.org/responsible-tourism/
https://www.keralatourism.org/responsible-tourism/
https://itmission.kerala.gov.in/
https://doi.org/10.1016/j.tmp.2021.100847
https://doi.org/10.1038/s41558-018-0141-x
https://doi.org/10.1016/j.tourman.2016.03.014
https://moef.gov.in/
https://doi.org/10.7545/ajip.2020.9.1.058
https://doi.org/10.1016/j.tourman.2018.06.002
https://doi.org/10.3808/jei.202100043
https://www.unep.org/resources/report/climate-change-and-tourism
https://www.unep.org/resources/report/climate-change-and-tourism
https://www.e-unwto.org/doi/book/10.18111/9789284420625
https://www.e-unwto.org/doi/book/10.18111/9789284420625
https://www.e-unwto.org/doi/book/10.18111/9789284420625
https://www.unwto.org/international-tourism-highlights
https://www.unwto.org/international-tourism-highlights
https://doi.org/10.1080/13683500.2017.1417359
https://doi.org/10.1080/13683500.2017.1417359

