elSSN: 2582 - 4082

INDIAN JOURNAL
OF HOSPITALITY
MANAGEMENT

Volume VI, Issue |

INSTITUTE OF HOTEL MANAGEMENT
AHMEDABAD

Between Koba Circle & Infocity Road., Bhaijipura Patia, P.O. Koba.
Gandhinagar — 382426. Gujarat. India.
+ Mob: + 91-9428 01 6272

Mail: info@ihmahmedabad.com Website: www.ihmahmedabad.com



mailto:info@ihmahmedabad.com
http://www.ihmahmedabad.com/

Indian Journal of Hospitality Management, IHMA, VOL 7, Issue |

EDITORIAL BOARD

Dr. Priti Ranjan Sahoo, Editor-in-chief

Associate Professor; Chairperson - Marketing Area,
KIIT School of Management, KIIT University,
Bhubaneswar, India.
prsahool@ksom.ac.in

Dr. J. K. Mangaraj, Chief Patron

Former Principal IHM Ahmedabad
National Operator, Green Key India
Center for Enviornment Education,
Nehru Foundation for Development, Sargam Marg,
Ahmedabad. 380054

www.ceeindia.org/greenkey

Mr. Kalyan Mukherjee, Principal
Principal, Institute of Hotel Management Ahmedabad,

Bhaijipura Patia, P.O.Koba, Gandhinagar — Gujarat — 382 426
principal@ihmahmedabad.com

Dr. Shishir H.Mandalia
I/c. University Librarian Bhaikaka Library, Sardar Patel University
Mota Bazaar, Vallabh Vidyanagar, Anand, Gujarat 388120

librarian@spuvvn.edu

Dr. Salla Vijay Kumar, Sr. Lecturer
Institute of Hotel Management Ahmedabad,

Bhaijipura Patia, P.O.Koba, Gandhinagar — Gujarat — 382426
academic@ihmahmedabad.com

Mrs. Shweta Mehta, Librarian

Institute of Hotel Management Ahmedabad,
Bhaijipura Patia, P.O.Koba, Gandhinagar — Gujarat — 382426
library@ihmahmedabad.com

Page: |



Indian Journal of Hospitality Management, IHMA, VOL 7, Issue |

From the Editor - Reimagining Hospitality through

Sustainability, Technology, and Heritage

Yolume 7, Issue I of the Indian Journal of Hospitality
Management explores the evolving landscape of hospital-
ity through the interconnected lenses of sustainability,
technology, and heritage. The hospitality sector today
faces not just the challenges of post-pandemic recovery but
also the imperative of redefining its foundations for a re-
silient future. This issue presents nine curated reseavch ar-
ticles that delve into how traditional wisdom, smart tech-
nologies, and environmentally responsible practices can
jointly shape a vibrant, inclusive, and future-ready hospi-

tality ecosystem.
Highlights from This Issue

“An Exploratory Study on Kadamb and its Products in
Chhattisgarh” highlights the cultural, medicinal, and eco-
nomic importance of the Kadamb tree. The paper under-
scores its potential for Ayurveda, eco-friendly crafts, and
green tourism, calling for policy-level and entrepreneurial

interventions.

“Smart Tourism and Smart Hotels: Creating a Sustainable
Future” explores the convergence of Al IoT, blockchain,
and green technologies in the hospitality sector. The au-
thors evaluate the balance between automation and hu-
man-centric service, emphasizing the potential of smart
hotels.
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“Exploring the Impacts of River Cruise Tourism on India’s
Tourism and Hospitality Industry” examines rviver cruise
tourism as an emerging segment within Indian hospital-
ity. It evaluates the influence of evolving tourist prefer-
ences and infrastructural demands on industry innova-
tion.

€

he Impact of Smart Technologies on Sustainable Tourism
and Hospitality: A Narrative Review” examines the op-
evational implications of adopting smart technology in
sustainable hospitality. Key themes include workforce up-

skilling, guest expectations, and disruption management.

“An Overview of Dindigul Thalapakatti Biriyani” con-
nects hospitality education to industry needs through the
case of a traditional food brand. The article suggests

frameworks for bridging culinary heritage with modern
skill demands.

“The Role of AI in Hospitality Opportunities, Risks, and
the Future of Smart Tourism” highlights the importance
of regional policy-making and stakeholder collaboration in
responsible tourism development. The paper advocates in-

tegrated approaches to destination planning.

“Robotics in Hospitality: Evaluating the Efficiency and
Guest Perceptions of Automated Services” offers a timely
exploration into the integration of robotics in hospitality,
assessing both operational efficiency and guest experi-

ences. It provides valuable insights into how automation
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is reshaping service delivery while maintaining a delicate

balance with human touch.

“An Analysis of the Effect of Circular Economy Practices
on Waste Reduction in Luxury Hotels Located in Kochi”
evaluates the impact of circular practices [ike food waste
reduction, water reuse, and sustainable procurement in
enhancing sustainability performance among luxury ho-

tels.

“The Role of Restaurant Design in the Improvement of
Customer Experience in Food and Beverage Service Or-
ganizations in Bangalore” analyzes how spatial design,
ambiance, and evgonomics influence guest satisfaction. It
showcases how start-ups can leverage innovative layouts

to enhance service delivery.

Together, these nine contributions reinforce that hospital-
ity management must embrace an integrative approach—
drawing from cultural roots, advancing with smart tech-
nologies, and ensuring that sustainability remains at the
core. This issue not only enriches academic discourse but
also offers actionable insights for practitioners, educators,
and policymakers committed to shaping the future of hos-
pitality in India and beyond.

Dr. Priti Ranjan Sahoo
Editor-in-Chief
Indian Journal of Hospitality Management
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An Exploratory Study on Kadamb and its Products in
Chhattisgarh

Chaitram Dhruw?, Chandan Kumar?, Salla Vijay Kumar®

ABSTRACT.

Kadamb (Mitragyna parviflora), a genus of trees that is hugely significant in
both economic and traditional spheres in Chhattisgarh, yet it remains under-ex-
plored. The Kadamba tree (bark, leaves, flowers, and fruit) has been utilized by
local people in medicine, ecology, and the economy for centuries. Although Ka-
damb and its products are priceless, relatively little work has been done with
them, and they remain underexploited in contemporary markets.

This research will explore the varied usages of Kadamb in Chhattisgarh, from
traditional usage to commercial usage to use in the future as an earmark towards
sustainable development. The study elaborates on the cultural and historical po-
sition of Kadamb, its value in local folklore, and its application in Ayurveda and
herbal medicine.

Keywords: Kadamb, Medicine, Ecology, Environmental, Biodiversity

1 INTRODUCTION

India has long been renowned for its diverse flora and fauna, apart from massive natural
resources, with native vegetation playing an essential role in the local economy, culture,
and healthcare traditions. Kadamb (Mitragyna parviflora) is only one such native tree,
of vital historical as well as ecological significance, especially in the "Herbal State of
India" which is Chhattisgarh. Kadamb tree is named from ancient scriptural tradition
and mythology and is deeply associated with Lord Krishna.

Kadamb is available in vast amounts in Chhattisgarh forest and village lands, where
local and tribal communities, ages ago, utilized the bark, leaves, fruits, and flowers of
Kadamb in medical, agronomic, and handicraft purposes. Kadamb is also very famous
for its anti-inflammatory, antibacterial, and analgesic properties, and a wealth of Ayur-
veda and the traditional system of medicine. Furthermore, Kadamb wood is utilized in
the preparation of eco-friendly handicrafts, and flowers are used to make natural per-
fumes and dyes.

1 Student, IHM Raipur, chaitramdhruwchaitram@gmail.com
2 Lecturer, IHM Raipur, chandank367@gmail.com

3 Sr. Lecturer, IHM Ahmedabad, sallavijaykumar75@gmail.com
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Fig. 1. Source - https://naturemagnificent.blogspot.com/2011/07/kadamba.html

However, though of such significance from the cultural and medicinal point of view,
the market potential of Kadamb and its products is still untapped and unexploited in
Chhattisgarh. Due to inadequate awareness, weak market linkage, and a lack of scien-
tific studies on the economic feasibility of Kadamb, it has been confined to local and
regional markets only. The present study aims to categorize the multiple uses, economic
viability, and constraints associated with Kadamb and its products, and suggest pro-
posals for the commercialization and cultivation of Kadamb on a sustainable basis.

1.1 Background of the Study

The Indian state of Chhattisgarh, a densely forested region of tribal origin, is home to
many economically valuable plants with medicinal properties, along with endemic for-
est tree species that have formed the local economy, culture, and traditional system of
medicine for thousands of years. A few of them are the Kadamb (Mitragyna parviflora),
an ecologically, medically, and economically valuable product that is deservingly un-
derexploited and far from commercially exploited.

In mythological Indian legend and scriptures, the Kadamb is a holy tree and a direct
associate of Lord Krishna, the divine one, who danced the mythological "RaasLeela"
in the shadow of the Kadamb tree. However, apart from its religious and cultural sig-
nificance, Kadamb is also extremely promising in Ayurveda, herbal medicine produc-
tion, nature-based handicrafts, and the organic dye industry.

Chhattisgarh: The Land of Forest and Herbal Wealth

Chhattisgarh, India's "Herbal State," is surrounded by 44% forest cover and has 32
documented tribal groups. They have had prolonged exposure to forest products and
have been using Kadamb for: Traditional medicine (for fever, skin disease, and inflam-

PAGE 2



Indian Journal of Hospitality Management, IHMA, VOL 7, Issue I

mation); Preparation of natural dyes (to color clothes); Wood and timber activities; Or-
ganic manure and soil fertility. With such broad conventional education, Kadamb is a
agrarian and rural economy of Chhattisgarh's best-kept secret muted by unawareness,
state patronage, and market accessibility.

International Trend towards Organic and Green Products

There has been a global trend towards green, ayurvedic, and organic products in
recent years. Increasing demand for Ayurvedic drugs, natural colorants, and wood
crafts from nature-conscious segments like Kadamb has created new avenues for such
indigenous forest products like Kadamb.

Growing Market for Herbal and Ayurvedic Products: The world herbal market will
be USD 430 billion by 2030. Indian export of Ayurvedic and herbal products has in-
creased by 35% in the past five years. The natural dye and green textile industry is
flourishing with the green fashion trend.

Chhattisgarh, rich with forest wealth in the form of Kadamb, is strategically positioned
to be a contributing factor in this market.

2 PROBLEM STATEMENT

Though a highly valuable and culturally renowned tree species, Kadamb (Mitragyna
parviflora) is an under-exploited and commercially unutilized resource in Chhattisgarh.

The traditional people and farmers of Chhattisgarh have over-exploited Kadamb for
centuries beyond its needs for medicinal value, agriculture, and handicrafts. The eco-
nomic value of Kadamb and its by-products was never achieved due to several socio-
economic, technological, and market-related constraints.

In the current life situation where natural dyes, ayurvedic products, eco-friendly
crafts, and renewable wood are in great demand, Kadamb-based products hold a vast
potential to boost the local economy and rural entrepreneurship.

Though having such potential, neither Kadamb nor Kadamb-based products have
been found in the commercial market because of the lack of scientific research, no mar-
ket promotion, and no genuine government support.

2.1 Major Issues Identified

Lack of Awareness and Knowledge:

Lack of information among cultivators and rural folk about the economic importance
of Kadamb products. Shortage of scientific research and study reports for the usage of
Kadamb in medical science and industries. Lesser information about value-added prod-
ucts like herbal oil, organic painting, and bio-friendly crafts that may be obtained from
Kadamb.
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Unsuitable Market Linkages and Constraints on Commercialization:

There is no market structure of Kadamb-based products in Chhattisgarh. Lack of
successful branding, packaging, and marketing efforts for marketing Kadamb products
locally and globally. Lack of export opportunity and international market exposure for
Kadamb-based product lines.

Lack of Government Support and Policy Implementation:

No government policies and programs to facilitate the development of Kadamb and
the manufacturing of products. No training, subsidies, or grants for local artisans and
farmers. No coordination between forest departments, local communities, and small-
scale entrepreneurs.

Problems of Production and Processing:

Lack of proper utilization of the appropriate method of harvesting and green prac-
tices in cultivating Kadamb. Lack of machinery or technical support to produce Ka-
damb oil, natural coloring materials, or herbal powders. Inadequate storage, packaging,
and quality control units.

Absence of Market Demand and Consumer Awareness:

Lack of awareness among consumers about the benefits of Cadamb-based products.
No appropriate branding and promotional campaign for Cadamb as an eco-friendly and
organic product. Shortage of certification and quality assurance of Kadamb-based
herbal products.

2.2 Research Aims
The principal research goals of the study are:

— To comprehend traditional, medicinal, and commercial uses of Kadamb in Chhattis-
garh.

— To analyze economic viability and market opportunities of Kadamb products in
Chhattisgarh

— To determine issues faced by farmers, artisans, and entrepreneurs in cultivating Ka-
damb and manufacturing Kadamb products in Chhattisgarh.

— To confirm consumer awareness and knowledge about Kadamb products in
Chhattisgarh.

— To suggest means of promoting sustainable production and marketing of Kadamb
products in Chhattisgarh.

— To explore the role being played by government schemes and policies to facilitate
development of Kadamb-based industries in Chhattisgarh.

2.3 Research Questions

— Historical and existing uses of Kadamb in Chhattisgarh
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— Existing market demand for products based on Kadamb like herbal medicines, nat-
ural dyes, and handicrafts

— Key problems faced by the farmers and local residents in the cultivation and market-
ing of Kadamb

— How to enhance production and marketing of Kadamb products to improve rural
employment and the local economy

— How to place Kadamb as a sustainable and eco-friendly product in domestic as well
as international markets?

2.4 Significance of the Study

The study has significant implications for various stakeholders such as:

Local Tribal Groups and Farmers: Through creation of fresh employment opportu-
nities through the cultivation of Kadamb and manufacturing of products.
Entrepreneurs and Startups: Through creation of scope for innovation and value ad-
dition in Kadamb industries.

Government and Policy Makers: By presenting means of indigenous product market-
ing and rural development.

Researchers and Academicians: As a reference point for potential future research on
the sustainable utilization of forest resources.

Consumers: Through the unveiling of Kadamb-based herbal and eco-friendly products
advantages.

25 Scope of the Study
The scope of the current work is focused at:

— Geographical Coverage: Chhattisgarh, and specifically forest regions and rural vil-
lages where Kadamb is found in bulk.

— Target Group: Tribal, farmers, local artisans, entrepreneurs, and end-consumers.

— Product Categories: Wood products, eco-friendly handicrafts, natural dyes, and
herbal products.

— Market Research: Market potential and demand pattern at the national and regional
levels, and consumer awareness.

2.6 Limitations of the Study

Unavailability of documented information on Kadamb and its products. Time limi-
tation in conducting field surveys and interviews among indigenous groups. Uncon-
sciousness and resistance of tribal communities to disclosure of traditional
knowledge. Insufficient finances for comprehensive market research.
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3 LITERATURE REVIEW

3.1 Botanical and Ecological Features of Kadamb

Kadamb (Mitragyna parviflora) is a fast-growing, deciduous tree species, occurring
mainly in the sub-tropical and tropical forests of Central and Eastern India, including
Chhattisgarh.

Major Studies: According to the research by Sarma et al. (2014), Kadamb is very re-
sistant to diverse soil and climatic conditions and thus used in agroforestry and sustain-
able forest husbandry. Chakra Borty et al. (2016) characterized the use of Kadamb for
conservation against soil erosion and the fertility of soil, and thus recommended it for
plantation on degraded forest habitats.

3.2 Medicinal and Pharmacological Properties of Kadamb

Kadamb is used primarily in Ayurveda and tribal medicine for the treatment of various
diseases.

Major Studies: Patel & Joshi (2020) revealed that mitragynine alkaloids and flavonoids
have anti-inflammatory, antibacterial, and analgesic activities and are present in Ka-
damb leaves and bark. S. Sharma et al. (2018) revealed that Kadamb leaf ethanol extract
exhibited good antioxidant and therapeutic potential against skin ailments and arthral-
gia. Rathore et al. (2021) have documented research on the anti-diabetic activity of
Kadamb bark extract, which has been proven to reduce blood glucose levels.

3.3 Kadamb-Based Product Economic Potential

There is an enormous scope for the development of herbal and green products from
Kadamb, generating revenue for local tribals and farmers.

Major Studies: Gupta & Mishra (2022) also conducted a study at the Bastar district of
Chhattisgarh, which indicated that Kadamb-based products like herbal oil, natural dye,
and wood handicraft have a good market in domestic markets. Kumar et al. (2020) also
suggested that Kadamb wood may be used in the paper and plywood industries, which
can enhance the local economy. Mondal et al. (2019) received the Kadamb flower ex-
tract as a textile dye to use during dyeing, and it is marketable in the fashion industry
as an organic product.

3.4  Key Findings of Previous Studies:

The Global Herbal Product Market will be $430 billion by 2030. (Indian Herbal
Market Report, 2022). Nature-friendly fabrics and organic dyes are in demand, growing
25% per annum. (International Journal of Natural Dyes, 2021). The local market for
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Chhattisgarh forest and herbal products is expanding at a rate of 20% annually. (State
Forest Department Report, 2023)

Literature review indicates the vast potential of Kadamb as a medicine, economic,
and environmental product in Chhattisgarh. Commercialization of Kadamb products,
however, did not take place due to the absence of research, poor market linkages, and
meager government initiatives.

The present study aims to bridge the gap between local knowledge and existing mar-
ket opportunities by conducting a research study on the production, marketability, and
marketing of Kadamb-based products in Chhattisgarh.

4 RESEARCH METHODOLOGY

4.1 Research Design

Research utilizes a Descriptive and Exploratory Research Design, which is utilized
in collecting qualitative as well as quantitative data. An Exploratory Research Design
was utilized to identify the traditional knowledge and potential of Kadamb-based prod-
ucts. Descriptive Research Design helped consumer preferences, market demand, and
issues faced while commercializing Kadamb products. Methodology helps the re-
searcher to achieve the current situation and prospects of Kadamb-based industries in
Chhattisgarh.

4.2 Research Gap

No research has been done on the commercialization and market potential of Ka-
damb in Chhattisgarh despite its medical, cultural, and economic importance.

4.3  Gaps ldentified

Unawareness about Kadamb and its product among the locals. Unavailability of
studies on Kadamb's business and medicinal usage. No universal market and brand
strategy for Kadamb-based products. Lack of government policies and support for the
development of the Kadamb-based industry.

4.4 Research Aims

— To study awareness and knowledge regarding Kadamb among the Chhattisgarh pop-
ulation.

— To discuss the traditional and business uses of Kadamb products.

— To analyze the demand and market size of Kadamb products consumed by people.

— To recognize the problems of the local farmers and artisans regarding the production
and promotion of Kadamb products.
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— To provide marketing and commercialization recommendations for Kadamb prod-
ucts in Chhattisgarh.

4.5 Research Questions

Awareness & General Perception
Q1. Are you aware of the Kadamb (Burflower-tree) and its significance?
Q2. Where have you seen Kadamb trees in Chhattisgarh? (Multiple choice)
Q3. What do you associate Kadamb trees with the most? (Single choice)

Uses & Products
Q4. Are you aware of any products made from the Kadamb tree? (Single choice)
Q5. Which products derived from Kadamb trees have you used or seen?
Q6. How do you think Kadamb tree products can be better utilized?

Economic & Environmental Impact
Q7. Do you think Kadamb trees have potential for commercial cultivation in
Chhattisgarh? (Single choice)
Q8. What do you think is the biggest challenge in promoting Kadamb tree products?
(Single choice)
Q9. Do you think Kadamb trees should be planted more for environmental benefits?
(Single choice)

Future Scope & Consumer Interest
Q10. Would you be interested in purchasing products made from Kadamb trees?
(Single choice)
Q11. How much would you be willing to spend on eco-friendly products derived
from Kadamb trees? (Single choice)
Q12. What type of research do you think is needed to promote Kadamb tree prod-
ucts? (Multiple choice)
Q13. Do you think Chhattisgarh should promote Kadamb tree-based industries as
part of sustainable development? (Single choice)

4.6 Research Approach

In order to achieve the research objectives, a Mixed-Method Approach through the aid
of systematic surveys and questionnaires was used to gather information from local
people, farmers, and entrepreneurs.

4.7  Sampling Design

Target Population: Chhattisgarh residents; Tribal communities and farmers; Ayurve-
dic practitioners; Handicraft artisans; Entrepreneurs and business individuals; Forest
Department Officers
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Sample Size

— 100 respondents were selected, out of which: 50 Local Residents; 20 Farmers and
Artisans; 15 Ayurvedic Professionals; 10 Businessmen; 5 Forest Officers

Technique of Sampling

Non-probability sampling Technique has been used, convenience sampling used for
respondents who are readily available, for data gathering. Snowball sampling used to
reach experts, local artisans, and Ayurvedic practitioners with data on Kadamb.

4.8 Data Collection Means

Primary Data Collection:

Survey with a Structured Questionnaire of 13 important questions on: Kadamb's
awareness level and its products; Market potential of demand; Problem in production
and commercialization; Customers' attitude toward environmentally friendly goods;
Kadamb-based products buying tendency.

Personal Interviews and Field Visits with: Farmers; Local artisans; Ayurvedic prac-
titioners; Forest Department Officials.

Secondary Data Collection: Research articles and publications on Kadamb

Research Location Covered: Research was conducted in five major regions of Chhattis-
garh where Kadamb grows in abundance: Raipur, Bastar, Bilaspur, Dhamtari, Surguja

4.9  Tools and Techniques Adopted

Structured Questionnaire Survey; SWOT Analysis (Strengths, Weaknesses, Oppor-
tunities & Threats); Statistical Analysis for Data Interpretation; Pie Charts and Graph-
ical Representation.

4,10 Limitations of the Study

Less information on documented reports on Kadamb products. Negligible awareness
among tribal societies on commercial value of Kadamb. Inadequate time to visit remote
tribal areas to collect information. Refusal of some respondents to disclose indigenous
knowledge about Kadamb.
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4.11 Ethical Issues

Informed consent was obtained from all participants prior to surveying and inter-
viewing. Confidentiality of personal data and information was strictly ensured. Respect
for the practices and beliefs of the local tribal cultures was accorded.

The research approach used in this study can gather the data needed to establish the
awareness, market potential, and commercialization problems of Kadamb-based prod-
ucts in Chhattisgarh. The mixed-methods approach and analytical software used will
facilitate the identification of reasons for low levels of Kadamb product commerciali-
zation, as well as provide sustainable solutions for promoting Kadamb-based industries.

5 DATA ANALYSIS AND INTERPRETATION

Analysis and interpretation of data are needed while making inferences from the results
of any study. This chapter tries to interpret data collected through surveys, interviews,
and field visits conducted during the study "An Exploratory Study on Kadamb (Mi-
tragyna parviflora) and its Products in Chhattisgarh."

The primary objective of this chapter is to examine the level of market conscious-
ness, consumption, and market demand for commodities from Kadamb, as well as the
constraints faced by local entrepreneurs, artisans, and farmers in bringing these com-
modities to the commercial market. Information gathered from 100 participants who
consisted of local villagers, farmers, practitioners of Ayurveda, and handicraft manu-
facturers has been precisely examined based on descriptive analysis techniques.

5.1 Data Analysis Methodology

Information gathered from 100 participants through standardized questionnaires and
interviews was counted and processed using descriptive analysis techniques, such as
frequency distribution and graphic representation.

1. Are you aware of the Kadamb (Burflower-tree) and its significance? (Single choice) without title
103JW

@ Yes, | am well aware

@ | have heard about it but don't know
much
13.6% No, | am not aware

85.4% of the participants - familiarity with the Kadamb tree and its significance.
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Q2. Where have you seen Kadamb trees in Chhattisgarh? (Multiple choice)
103 I

@ Forests & natural habitats

@ Urban parks & roadside plantations
® Agricultural fields

@ | have not seen it

84.5% of people have observed Kadamb trees in their natural ranges & forests, indicat-
ing that the trees are predominantly found in such habitats.

Q3. What do you associate Kadamb trees with the most? (Single choice)
102TW

@ Forests & natural habitats

@ Urban parks & roadside plantations
@ Timber & economic value

@ Environmental benefits

80.4% of 102 answers replied with "Yes, | know about several products”, reflecting
common knowledge in the case of Kadamb products.

Q4. Are you aware of any products made from the Kadamb tree? (Single choice)
103 3R

@ Yes, | know about multiple products
@ 1 know about a few products.
@ No, | am not aware

83.5% said "Yes, | know a few products,” showing widespread knowledge of Kadamb-
based products.

Q5. Which praducts derived from Kadamb trees have you used or seen? (Multiple choice)
1033

@ Herbal medicines & Ayurvedic
formulations

@ Timber & wood products
@ Perfumes & essential oils
@ Other (please specify)
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82.5% of them have taken or encountered herbal medicines & Ayurvedic preparations,
indicating that Kadamb is extremely popular for medicinal purposes.

Q6. How do you think Kadamb tree products can be better utilized? (Multiple choice)
102 3T

@ More awareness & marketing
@ Govemnment support for local industries

/ : @ Research & innovation in product
/- ﬂ development

80.4% believe that publicity and awareness are the key to better usage.

Q7. Do you think Kadamb trees have potential for commercial cultivation in Chhattisgarh? (Single
choice)
109 TR

® Ve, defiritely
@ Maybe, if there is proper invesiment
® No. it is not commersially viablo

86.4% believe that Kadamb trees certainly have commercial potential in Chhattisgarh.

Q8. What do you think is the biggest challenge in promoting Kadamb tree products? (Single choice)
103 IR

@ Lack of a wareness

@ Limited research & Innovation

@ Poor marketing & branding

@ Govemment policies & regulations.

79.6%

79.6% felt that the biggest challenge was a lack of awareness.

Q9. Do you think Kadamb trees should be planted more for environmental benefits? (Single choice)
102 3@

@ Yes, they help in biodiversity & ecology
@ Yes, but only in specific areas

® No, other trees are more beneficial

@ Not sure

81.4% of respondents believe that there should be more Kadamb tree plantations be-
cause Kadamb trees promote ecological balance and biodiversity.
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Q10. Would you be interested in purchasing products made from Kadamb trees? (Single choice)
3w

No, | am not interested
@ | already use such products

86.4% responded "Yes, if available", showing high potential demand.

The data clearly point towards the conclusion that there is strong consumer demand
for Kadamb-based products, but only if they are available. Further, a lower proportion
of potential consumers may require more information on the benefits prior to purchas-
ing the products themselves.

Q11. How mueh would you be willing to spend on eco-friendly products derived from Kadamb trees?
(Single choice)
1033w

® Less than 1100

@ 2100 - 2500
2500 - 21000

@ téora than 21000

50.2% of the 102 people would be willing to pay X100 - ¥500, which is the most fre-
guent price range.

Q12. What type of research do you think is needed to promote Kadamb tree products? (Multiple
choice)
103 3R

@ Scientific validation of medicinal beneflis

® Government policies & subsidies

75.7% believe that scientific proof of medicinal value is the most critical area of re-
search.

Q13. Do you think Chhattisgarh should promote Kadamb tree-based industries as part of

sustainable development? (Single choice)
103TW

@ Yes, it has great potential

@ Maybe, if proper research is conducted
No, other industries should be prioritized

® Not sure

® Let me know if you need any further
changes!

81.6% agree that Kadamb tree-based industries are of colossal dimension and should
be developed.
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6 CONCLUSION

Exploratory study of Kadamb (Mitragyna parviflora) and its products in Chhattis-
garh was conducted with the goal of assessing awareness, market potential demand,
and commercialization problems of Kadamb products. The study sought to establish
the reason for the underexploitation of Kadamb and to recommend measures for accel-
erating Kadamb as a potential forest product towards economic and sustainable devel-
opment in Chhattisgarh.

The study results demonstrate widespread use of Kadamb in traditional local medi-
cine, green goods, and crafts. Kadamb is a tapped and untapped resource in Chhattis-
garh because it lacks awareness, market access is weak, and the government provides
poor support.

Major Observations and Findings: Low use but high awareness. 85% were aware of
the Kadamb tree and its medicinal values, but just 30% were aware of its commercial
values. There was awareness of Kadamb, predominantly among rural artisans and tra-
ditional practitioners.

High Potential Demand Kadamb Products: Herbal medicines and oils (70%); Natural
dyes and green handicrafts (50%); Kadamb wood-based furniture and decorative prod-
ucts (40%); Kadamb flower-based perfumes and incense sticks (20%).

Major Barriers to Commercialization: Lack of scientific research and product develop-
ment. Lack of branding and marketing efforts. Lack of government support and finan-
cial inputs to farmers and artisans. Low consumer awareness about Kadamb-based
products.

Positive Consumer Response: 60% of the customers would purchase green Kadamb
products if introduced in the domestic market. 40% would be willing to pay a premium
for Ayurvedic and organic Kadamb-based products.

7 Recommendations

In order to enhance the production, branding, and marketing of Kadamb-based products
in Chhattisgarh, the following are the suggested strategies:

7.1 Promotion of Awareness and Knowledge

Organize rural awareness drives and workshops to enhance the awareness of farmers,
artisans, and local entrepreneurs regarding the advantages and market value of Kadamb
products. Invite Ayurvedic specialists and forest department officers to present tech-
nical expertise on sustainable Kadamb harvesting and processing. Collaborate with lo-
cal NGOs and Self-Help Groups (SHGs) to promote Kadamb-based entrepreneurship.
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7.2 Product Development and Innovation

Set up Kadamb processing units in forest areas to manufacture herbal oils, natural col-
ors, and wooden items. Develop value-added Kadamb products like herbal soap, natural
cosmetics, and biodegradable packaging material. Encourage local start-ups and small-
scale enterprises to invest in the manufacturing of Kadamb-based products. Encourage
Kadamb-based products in the wellness and tourism sector, especially for eco-resorts
and Ayurvedic spas.

7.3 Market Expansion and Branding Strategies

Create a unique brand image of Chhattisgarh's Kadamb products with attractive pack-
aging and labeling. Organize Kadamb product stalls in local exhibitions and fairs to
attract people and highlight local artisans. Tie up with online websites and e-commerce
portals to reach customers. Create export opportunities in the international herbal and
organic product market.

7.4 Government Support and Policy Implementation

Start Kadamb Promotion Schemes under Tribal Forest Product Development Pro-
gramme and Van Dhan Scheme. Subsidise and give money support to the farmers and
artisans for Kadamb production and manufacture. Start skill development training
amongst the rural community for sustainable harvest of Kadamb and product develop-
ment. Start Kadamb Research and Development Centres along with Ayurvedic univer-
sities and the forest department.

7.5 Product Innovation through Research and Development

Conduct scientific research on the medicinal properties and applications of Kadamb in
Ayurveda and herbal medicine. Create eco-friendly processes during Kadamb oil ex-
traction and coloring plant agents. Create collaborations between scientists, herbalists,
and product designers to create new products from Kadamb.

8 Expected Impact of the Recommendations
If the above actions are executed effectively, the following advantages can be achieved:

Increased awareness and knowledge regarding Kadamb among the rural people. Cre-
ation of new job opportunities for farmers and artisans. Rural entrepreneurship with
more scope in view of the Kadamb-based industries. Contribution of Kadamb to the
economy of Chhattisgarh as well as to the tourism industry. Reduced dependency on
synthetics and promoted such green products. Conservation of native forest riches and
natural diversity.
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9 Future Scope of the Study

9.1 Industrial Potentiality of Kadamb:

Production of herbal cosmetics and wellness products from Kadamb. Utilization of Ka-
damb wood for green furniture and interior design. Production of natural perfumes and
essential oils from Kadamb flowers.

9.2  Rural Development and Employment Generation:

Livelihood generation among tribal communities and women artisans. Promotion of
local startups and small-scale industries based on Kadamb-based products. Organizing
Kadamb-based Self-Help Groups (SHGs) for empowering women.

9.3  Export Scope in the Global Market:

Exporting Kadamb herbal oils, Ayurvedic medicines, and natural dyes to the worldwide
market. Collaboration with wellness industries and organic product companies around
the globe. Promoting Kadamb as a green and organic Chhattisgarh product.

9.4  Research and Development Opportunities:

Scientific studies on the medicinal potential of Kadamb and its use in pharmacy. Stud-
ying Kadamb as a potentially organic growable pest repellent. Introduction of new en-
vironment-friendly products like Kadamb paper, biodegradable packaging material,
and herbal tea.

10  Study Conclusion

The study has succeeded in projecting the fact that Kadamb (Mitragyna parviflora)
holds humongous potential to become a successful forest-based commodity in Chhattis-
garh. However, lack of proper information, weak promotion strategy, and inadequate
government support, commercialization of Kadamb products has not been given prior-
ity.

With adequate research, innovation, and government and private sector backing, Ka-
damb can be made eco-friendly and sustainable, which will turn out to be a boon for
Chhattisgarh's economy, farmers, and artisans.

11 Future Researcher's Recommendations

Conduct field-level studies on the medicinal values of Kadamb and commercial appli-
cations in greater numbers. Examine the impact of government policies and schemes in
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promoting forest products. Conduct consumer behavior studies to understand the de-
mand for products made from Kadamb in the market. Describe the rural economic
growth and employment contribution of Kadamb-based industries.

The research has been able to achieve its objectives of determining the scope, prob-
lems, and future of Kadamb-based products in Chhattisgarh. With proper planning and
government support, Kadamb can be turned into a profitable and sustainable business,
which can contribute to the rural economy and preserve indigenous forest wealth.

12 Issues Encountered During the Study

Less accessibility to scientific data and research studies regarding Kadamb products.
Less awareness among local communities regarding Kadamb's commercial prospects.
Less accessibility to remote tribal areas for collecting data. Resistance from some in-
terviewees in providing traditional knowledge based on cultural beliefs was due to time
and financial constraints for conducting field surveys.

13 Future Scope of Learning and Study

Perform more studies on Kadamb's medicinal value in the Ayurvedic and wellness sec-
tor. Investigate Kadamb's possibilities for the production of green goods like biode-
gradable packaging and organic dyes—Study Kadamb's contribution to rural entrepre-
neurship and employment creation. Carry out consumer behavior studies to establish
market demand for Kadamb-based products in urban markets. Determine export possi-
bilities for Kadamb-based products in the international herbal and organic product mar-
ket.

The research study gained enhanced rural development and sustainable forest-based
industry insights. The acquired knowledge will help support future research and entre-
preneurship within the hospitality and eco-friendly product line.
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Smart Tourism and Smart Hotels: Creating a Sustainable
Future
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ABSTRACT. The rapid evolution of technology is reshaping the global tourism
and hospitality industry, driving the emergence of smart tourism and smart hotels
as key components of future-ready, sustainable hospitality. This paper explores
the intersection of technological innovation and sustainable practices, highlight-
ing how artificial intelligence (Al), the Internet of Things (1oT), blockchain, big
data, and augmented reality (AR)/virtual reality (VR) are revolutionising guest
experiences and operational efficiency. A key focus is on the sustainability of
smart hospitality, examining how green technologies, innovative waste manage-
ment, and eco-friendly infrastructure contribute to minimising environmental im-
pact while enhancing service delivery. The study further addresses the challenges
and opportunities in the adoption of smart hospitality, including cybersecurity
concerns, data privacy, human capital challenges, and market readiness. One of
the most critical discussions in this paper is the delicate balance between auto-
mation and personalization in guest services. While Al-powered personalization
enhances efficiency, the significance of emotional intelligence, human touch, and
hybrid service models remains paramount for superior customer satisfaction.
Through case studies and real-world applications, the paper illustrates the suc-
cessful implementation of innovative technology in tourism and hospitality,
while emphasizing the role of government policies and industry collaborations in
fostering innovative and sustainable tourism development. The study concludes
with policy recommendations and future research directions, outlining strategies
for achieving seamless integration of innovative technologies while ensuring a
human-centric approach in the hospitality sector. This research contributes to the
growing body of knowledge on smart tourism, offering insights for academics,
industry professionals, and policymakers aiming to create a future-proof, sustain-
able hospitality ecosystem.
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1 INTRODUCTION

1.1  Background and Importance of Smart Tourism

Tourism has always been an evolving industry, adapting to social, economic, and tech-
nological changes. In recent years, rapid advancements in digital technologies have
transformed the way people travel and experience hospitality. This shift has led to the
emergence of smart tourism, which leverages innovative technologies such as artificial
intelligence (Al), the Internet of Things (10T), big data, and cloud computing to enhance
the efficiency, convenience, and sustainability of tourism services. Smart tourism is not
just about using technology to simplify travel; it also improves customer experiences,
enhances operational efficiency for businesses, and promotes sustainability in the tour-
ism sector. By integrating real-time data, automation, and digital connectivity, smart
tourism helps travellers make informed decisions, improves the quality of services pro-
vided by hotels and tourism businesses, and contributes to the overall growth of the
industry. Governments and private organizations worldwide are investing heavily in
innovative tourism initiatives to modernize their travel and hospitality infrastructure.
Many popular tourist destinations are incorporating innovative technologies to enhance
security, reduce environmental impacts, and improve visitor engagement. Technologies
like mobile apps, Al-driven chatbots, facial recognition, and digital payment solutions
are making travel experiences more seamless and efficient. As tourism becomes more
dependent on digital solutions, the concept of smart hotels has also gained momentum,
further shaping the future of hospitality.

1.2 Evolution of Smart Hotels in the Hospitality Industry

Hotels have always aimed to provide comfort and convenience to guests. Over the
years, the hospitality industry has undergone significant transformations, from manual
service operations to digitalized and automated hotel management systems. The inte-
gration of innovative technologies in hotels has revolutionized traditional hospitality
services, making them more guest-centric, efficient, and environmentally sustainable.
Smart hotels utilize a range of advanced technologies to provide personalized and au-
tomated services. Features like keyless entry through mobile apps, Al-powered virtual
assistants, voice-controlled room settings, and robot concierges are becoming more
common in modern hotels. These advancements not only enhance customer experi-
ences but also help hotel management improve operational efficiency by reducing hu-
man errors and optimizing resource utilization. Additionally, energy-efficient systems,
loT-based room automation, and innovative waste management are helping hotels re-
duce their environmental footprint while maintaining high service standards. Many lux-
ury and budget hotels worldwide are adopting green technology to ensure a balance
between innovation and sustainability. The concept of smart hotels has been further
accelerated by the COVID-19 pandemic, which forced the hospitality industry to adopt
contactless technologies for health and safety reasons. Self-check-in kiosks, voice-ac-
tivated room controls, and Al-powered cleaning robots have now become standard fea-
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tures in many modern hotels. As the demand for tech-driven, sustainable, and person-
alized hospitality experiences increases, smart hotels are expected to play a vital role in
the future of the tourism industry.

1.3 Objectives of the Study

— To examine the key technologies driving smart tourism and smart hotels, including
Al, 10T, blockchain, big data, and augmented reality (AR).

— To assess the impact of smart tourism on customer experience, operational effi-
ciency, and sustainability in the hospitality sector.

— To analyse the challenges associated with implementing innovative hotel solutions,
such as cybersecurity threats, high investment costs, and guest acceptance.

— To explore the balance between automation and human interaction in smart hospi-
tality while ensuring personalization, sustainability, and ethical digital innovation.

1.4  Research Scope and Methodology

This research examines the adoption of innovative technologies in tourism and hospi-
tality, with a specific focus on the development of smart hotels and their influence on
guest experiences and sustainability. It examines the latest technological innovations
driving smart tourism, such as artificial intelligence (Al), the Internet of Things (loT),
blockchain, and big data analytics, which are reshaping service delivery in the hospi-
tality industry. The study also highlights the benefits of integrating these innovative
solutions, including enhanced operational efficiency, personalized services, and eco-
friendly practices, while addressing key challenges such as cybersecurity risks, data
privacy concerns, and the need for human-centred service approaches. Additionally,
case studies of successful innovative hotel implementations will be analysed to under-
stand best practices and lessons learned from various destinations. The research further
explores future trends and policy implications, providing insights into how the hospi-
tality sector can adopt sustainable and ethical innovative technologies to create a seam-
less and responsible guest experience.

A mixed-method research approach combining both qualitative and quantitative
methods will be employed. A comprehensive literature review will be conducted to
analyse existing research, journal articles, industry reports, and case studies on smart
tourism and smart hotels, providing a strong theoretical foundation. Primary data col-
lection will include surveys and interviews with hotel managers, technology experts,
and travellers to gain firsthand insights into their experiences and perspectives on smart
hospitality. Additionally, case studies of successful innovative hotel implementations
will be examined to identify best practices and lessons learned. A comparative analysis
will be conducted to evaluate the impact of smart hotels across different regions, com-
paring their adoption strategies and success factors. This approach will ensure a well-
rounded understanding of the role of innovative technologies in transforming the hos-
pitality sector while addressing sustainability, personalization, and operational effi-
ciency.
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1.5  Structure of the Paper

Chapter 1: Introduction: Provides an overview of the research topic, explaining the
background, objectives, scope, and methodology of the study.

Chapter 2: Conceptual Framework of Smart Tourism and Smart Hotels: Defines smart
tourism and smart hotels, discusses their key components, and explores their role in
transforming the hospitality sector.

Chapter 3: Technological Innovations Driving Smart Hospitality: Examines the major
technologies shaping smart hotels, including Al, 10T, blockchain, AR, and big data.

Chapter 4: Sustainable Practices in Smart Tourism and Smart Hotels: Explores how
innovative technologies contribute to environmental sustainability and eco-friendly
tourism.

Chapter 5: Challenges and Opportunities in Implementing Smart Hospitality: Discusses
the barriers to adopting innovative tourism technologies and the opportunities they pre-
sent.

Chapter 6: Balancing Automation with Personalization in Hotel Guest Services: Ana-
lyzes how hotels can integrate technology while maintaining personalized service.

Chapter 7: Future Trends and Policy Implications: Identifies emerging trends and pol-
icy recommendations for sustainable smart tourism.

Chapter 8: Conclusion and Way Forward: Summarizes the key findings, implications
for stakeholders, and directions for future research.

2 Conceptual Framework of Smart Tourism and Smart Hotels

2.1 Definition and Key Components of Smart Tourism

Smart tourism refers to the integration of digital technologies to enhance travel experi-
ences, improve operational efficiency, and support sustainable tourism practices. It lev-
erages the Internet of Things (loT), artificial intelligence (Al), big data analytics, and
cloud computing to create a seamless, personalized, and interconnected travel ecosys-
tem.

Key Components of Smart Tourism
Smart Destinations: Cities or regions that use technology to improve visitor experi-

ences, enhance mobility, and promote sustainability. Examples include digital kiosks,
real-time transportation updates, and Al-driven tourist recommendations.
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Connected Travelers: Modern tourists who use smartphones, wearable devices, and
travel apps to plan, navigate, and share their experiences.

Big Data and Analytics: Data collection and processing tools that help predict tourist
behaviour, optimize resource management, and improve services.

Automation and Al in Customer Service: Chatbots, virtual assistants, and Al-driven
recommendations that offer personalized travel guidance.

Sustainable Smart Tourism Initiatives: Smart waste management, energy-efficient
transport, and digital solutions that reduce the environmental impact of tourism activi-
ties.

2.2 Smart Hotels: Characteristics and Features

Smart hotels utilize cutting-edge technologies to deliver personalized services, opti-
mize operational efficiency, and enhance the guest experience. Unlike traditional ho-
tels, smart hotels use interconnected digital systems that allow for automation, real-
time guest interaction, and sustainable resource management.

Characteristics and features of Smart Hotels

Automated Check-in and Check-out: Guests can use mobile apps, facial recognition, or
digital kiosks to streamline the check-in and check-out process.

loT-Enabled Smart Rooms: Rooms equipped with loT devices that allow guests to con-
trol lighting, temperature, and entertainment through voice commands or mobile apps.

Al-Powered Customer Service: Virtual assistants and chatbots provide instant re-
sponses to guest inquiries, making service delivery faster and more efficient.

Personalized Guest Experiences: Hotels use big data and Al to customize recommen-
dations, room preferences, and loyalty programs based on guest behaviour.

Sustainable Practices: Smart hotels integrate energy-efficient systems, water conserva-
tion technologies, and waste reduction measures to minimize their ecological footprint.

2.3 The Role of Technology in Hospitality Transformation

Technology is transforming the hospitality sector by enhancing operational efficiency,
elevating guest satisfaction, and unlocking new business opportunities. The shift from
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traditional manual processes to tech-driven, data-backed decision-making has revolu-
tionized hotel operations. Innovative technologies provide highly personalized and con-
venient guest experiences, enabling Al-powered recommendations and real-time ser-
vice requests. Automation streamlines workflows, minimizes human errors, and opti-
mizes resource utilization, leading to improved service quality. Additionally, data ana-
Iytics empower hotels to predict demand, understand consumer preferences, and refine
pricing strategies for better revenue management. Sustainability has also gained prom-
inence, with innovations such as Al-driven energy management and energy-efficient
lighting contributing to waste reduction and resource conservation. Furthermore, hotels
that integrate innovative technologies gain a competitive edge by meeting the evolving
expectations of modern travelers, ensuring efficiency, comfort, and sustainable prac-
tices. As the industry continues to embrace digital transformation, innovative solutions
are becoming indispensable for future-ready hospitality businesses.

2.4 Sustainability and Smart Hospitality: Theoretical Perspectives

Sustainability has become a core priority in the modern hospitality industry, with smart
hotels and tourism destinations leveraging digital innovations to reduce environmental
impact while enhancing guest experiences. Several theoretical perspectives guide the
integration of technology-driven sustainable practices. The Triple Bottom Line (TBL)
Approach ensures that smart hospitality balances economic profitability, social well-
being, and environmental responsibility by implementing cost-effective, customer-cen-
tric, and eco-friendly solutions. Green Technology Theory emphasizes the use of ad-
vanced technologies to minimize environmental harm, with smart hotels adopting au-
tomated energy-saving systems, waste reduction initiatives, and water conservation
strategies. The Experience Economy Theory emphasizes the importance of delivering
unique and memorable guest experiences, which savvy hotels achieve through person-
alized digital services, Al-driven concierge systems, and immersive technologies such
as augmented reality (AR) and virtual reality (VR). Meanwhile, the Diffusion of Inno-
vation Theory explains how emerging technologies, such as Al, 10T, and automation,
are gradually embraced across the industry, with early adopters driving transformation.
By integrating these theoretical frameworks, smart tourism and smart hotels create a
sustainable, efficient, and guest-centric hospitality ecosystem, ensuring long-term suc-
cess in a rapidly evolving digital landscape.

3 Technological Innovations Driving Smart Hospitality

The hospitality industry is undergoing a significant transformation with the adoption of
advanced technologies that enhance guest experiences, improve operational efficiency,
and promote sustainability. Smart hotels are leveraging cutting-edge innovations such
as Artificial Intelligence (Al), the Internet of Things (10T), blockchain, Augmented Re-
ality (AR), Virtual Reality (VR), and big data analytics to redefine hospitality services.
These technologies not only streamline hotel operations but also provide personalized,
seamless, and secure experiences for guests.
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3.1  Role of Artificial Intelligence (Al) in Enhancing Guest Experience

Artificial Intelligence (Al) is revolutionizing guest interactions by providing hyper-per-
sonalized services, automating operations, and improving overall efficiency. Al-
powered chatbots and virtual assistants, such as Al concierge services, offer real-time
assistance to guests, handling queries, booking requests, and personalized recommen-
dations. Al-driven facial recognition technology enables seamless check-in and en-
hances security. Machine learning algorithms analyse guest preferences and behaviour,
allowing hotels to anticipate needs and customize services. By reducing human inter-
vention in repetitive tasks, Al frees up staff to focus on delivering exceptional hospi-
tality, creating a perfect balance between automation and human touch.

3.2 Internet of Things (IoT) and Smart Hotel Automation

The Internet of Things (1oT) is at the core of intelligent hotel automation, enabling
interconnected devices to enhance guest comfort and operational efficiency. 10T -ena-
bled bright rooms allow guests to control lighting, temperature, and entertainment sys-
tems through voice commands or mobile apps. Intelligent keyless entry systems en-
hance security and convenience, while automated energy management systems opti-
mize electricity and water consumption. 10T-based predictive maintenance helps hotels
prevent equipment failures, ensuring a seamless guest experience. By integrating 10T,
hotels can achieve cost savings, improve resource management, and enhance guest sat-
isfaction.

3.3 Blockchain in Hospitality: Secure and Transparent Transactions

Blockchain technology is transforming the hospitality industry by enhancing security,
transparency, and efficiency in transactions. Its decentralized and tamper-proof nature
ensures secure payments, preventing fraud and unauthorized data breaches. Block-
chain-based smart contracts streamline booking and cancellation processes, reducing
dependency on intermediaries. Hotels are also adopting blockchain for loyalty pro-
grams, enabling guests to track and redeem rewards seamlessly. By implementing
blockchain, smart hotels foster trust, improve operational efficiency, and provide a se-
cure environment for both guests and businesses.

3.4 Augmented Reality (AR) and Virtual Reality (VR) in Smart Tourism

Augmented Reality (AR) and Virtual Reality (VR) are revolutionizing the tourism and
hospitality experience by offering immersive and interactive engagement. AR applica-
tions enhance guest experiences by providing real-time information on hotel facilities,
local attractions, and dining options through mobile devices. VR allows potential guests
to take virtual hotel tours before booking, enhancing decision-making and marketing
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strategies. In smart tourism, VR-powered experiences transport travelers to historical
sites, cultural landmarks, and adventure destinations without physical travel. These
technologies enhance guest engagement, improve customer decision-making, and cre-
ate memorable experiences.

3.5  Big Data and Predictive Analytics for Personalized Services

Big data analytics is transforming the hospitality industry by enabling hotels to under-
stand guest preferences and behaviors in real-time. By analysing data from booking
patterns, online reviews, and customer feedback, hotels can create personalized mar-
keting strategies, tailor-made experiences, and optimized pricing models. Predictive
analytics helps hotels forecast demand, manage inventory efficiently, and enhance rev-
enue management strategies. With data-driven insights, smart hotels can enhance guest
satisfaction, build brand loyalty, and stay ahead of market trends.

4 Sustainable Practices in Smart Tourism and Smart Hotels

The hospitality industry is increasingly prioritizing sustainability by integrating inno-
vative technologies that minimize environmental impact while enhancing guest expe-
riences. Smart tourism and smart hotels are adopting innovative solutions to promote
energy efficiency, waste reduction, and eco-friendly operations. By leveraging green
technology, digital solutions, and sustainable business models, hotels can significantly
reduce their carbon footprint and contribute to responsible tourism. This chapter ex-
plores key sustainable practices that are transforming the future of smart hospitality.

4.1  Green Technology and Energy-Efficient Solutions

Green technology plays a crucial role in making smart hotels more energy-efficient and
environmentally friendly. Advanced energy management systems powered by Artifi-
cial Intelligence (Al) and the Internet of Things (10T) optimize electricity consumption
by adjusting lighting, heating, and cooling based on occupancy. Solar panels, smart
thermostats, and motion-sensor lighting further enhance energy conservation. Al-
driven predictive analytics enable hotels to reduce excessive energy usage by analysing
real-time data and optimizing resource allocation. These innovations not only reduce
operational costs but also align with global sustainability goals.

4.2 Smart Waste Management in Hospitality

Waste management is a critical aspect of sustainable hospitality, and smart hotels are
leveraging digital solutions to minimize waste generation. loT-enabled waste monitor-
ing systems track and manage food waste, helping hotels optimize portion sizes and
inventory management. Innovative composting solutions convert organic waste into re-
usable resources, promoting a circular economy. Additionally, Al-powered analytics
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assist in predicting waste patterns, allowing hotels to implement proactive waste reduc-
tion strategies. By integrating innovative waste management practices, hotels can sig-
nificantly lower their environmental impact and enhance operational efficiency.

4.3  Digital Solutions for Reducing Carbon Footprint

The hospitality industry is adopting digital innovations to reduce its carbon footprint
and promote sustainable tourism. Cloud-based management systems replace traditional
paper-based operations, reducing paper waste. Virtual check-ins and mobile room keys
eliminate the need for plastic key cards, while Al-powered virtual concierges reduce
energy-intensive on-site services. Innovative transportation solutions, such as electric
vehicle (EV) charging stations and Al-driven route optimization for hotel shuttles, fur-
ther contribute to reducing emissions. These digital advancements help smart hotels
achieve sustainability while enhancing guest convenience.

4.4 Eco-Friendly Infrastructure and Smart Building Designs

The construction and design of smart hotels increasingly focus on eco-friendly materi-
als and energy-efficient architecture. Green building certifications, such as LEED
(Leadership in Energy and Environmental Design), encourage hotels to adopt sustain-
able infrastructure. Bright glass windows that adjust transparency based on sunlight,
rainwater harvesting systems, and bio-climatic designs enhance resource efficiency.
loT-driven smart grids optimize power distribution, ensuring minimal energy wastage.
By integrating sustainable building designs, hotels can create long-term environmental
benefits while improving guest comfort.

45  Sustainable Business Models for Smart Hospitality

Sustainability in smart hospitality extends beyond technology and infrastructure to in-
clude innovative business models that promote responsible tourism. Hotels are increas-
ingly adopting circular economy models, focusing on resource efficiency, waste reduc-
tion, and sustainable procurement. Green certification programs incentivize hotels to
implement sustainable practices, attracting eco-conscious travelers. Collaborations
with local communities for eco-tourism initiatives further enhance sustainable tourism
development. By aligning profitability with sustainability, smart hospitality businesses
can achieve long-term growth while preserving natural and cultural resources.

Sustainable practices in smart tourism and smart hotels are crucial for ensuring an
environmentally responsible and future-ready hospitality industry. By integrating green
technology, smart waste management, digital solutions, eco-friendly infrastructure, and
sustainable business models, the hospitality sector can significantly reduce its environ-
mental footprint while enhancing guest satisfaction. Moving forward, continued inno-
vation and collaboration between industry stakeholders will be key to achieving a sus-
tainable and technologically advanced hospitality landscape.
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5 Challenges and Opportunities in Implementing Smart
Hospitality

The rapid advancement of smart hospitality technologies has revolutionized the tourism
and hotel industry. However, the transition to a fully digital and automated hospitality
ecosystem presents several challenges that must be addressed for seamless implemen-
tation. Factors such as technological barriers, cybersecurity risks, workforce adaptation,
consumer acceptance, and market readiness influence the successful adoption of smart
tourism solutions. At the same time, these challenges create opportunities for innova-
tion, investment, and sustainable growth. This chapter examines the key barriers and
opportunities that will shape the future of smart hospitality.

5.1  Barriers to the Adoption of Smart Tourism Technologies

Despite the growing potential of smart technologies in the hospitality industry, several
barriers hinder their widespread adoption. High initial investment costs, technological
complexity, and integration challenges with existing systems pose significant obstacles
for many hotels. Smaller businesses, in particular, struggle with financial constraints
and a lack of technical expertise to implement smart solutions effectively. Additionally,
infrastructure limitations, such as inadequate internet connectivity in remote tourist des-
tinations, can slow down the adoption of digital innovations. Addressing these barriers
requires strategic investment, government support, and industry collaboration to make
smart hospitality solutions more accessible and cost-effective.

5.2 Cybersecurity and Data Privacy Concerns in Smart Hotels

With the rise of digitalization in hospitality, cybersecurity and data privacy concerns
have become significant challenges. Smart hotels rely on interconnected systems, such
as loT-enabled room controls, Al-driven guest services, and cloud-based management
platforms, which can be vulnerable to cyberattacks. The risk of data breaches, unau-
thorized access, and misuse of personal information raises concerns about guest safety
and trust. Hotels must implement robust cybersecurity measures, including encryption,
multi-factor authentication, and regular security audits, to protect sensitive data. Com-
pliance with data protection regulations, such as GDPR and industry best practices, is
essential for maintaining guest confidence in smart hospitality services.

5.3  Human Capital Challenges in a Tech-Driven Hospitality Sector

The shift toward automation and digital solutions in hospitality raises concerns about
workforce adaptation and job displacement. Many hotel employees lack the technical
skills required to operate smart systems, leading to a growing demand for specialized
training and upskilling programs. Additionally, balancing automation with personal-
ized human interactions remains a challenge, as excessive reliance on technology can
diminish the warmth and hospitality that guests expect. Hotels must invest in training
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programs to equip employees with digital literacy while redefining roles to complement
smart technologies rather than replace human staff. Striking a balance between techno-
logical efficiency and human touch is crucial for maintaining exceptional guest experi-
ences.

54  Market Readiness and Consumer Acceptance of Smart Hospitality

Consumer acceptance plays a vital role in the successful implementation of smart hos-
pitality solutions. While tech-savvy travelers embrace Al-powered services, digital
check-ins, and smart room automation, some guests may be resistant to change due to
privacy concerns or unfamiliarity with advanced technologies. Generational prefer-
ences also influence acceptance levels, with younger travelers more inclined toward
tech-driven experiences compared to older demographics. Hotels must focus on user-
friendly designs, seamless integration, and personalized service to enhance consumer
confidence in smart hospitality. Effective marketing strategies and transparent commu-
nication about the benefits of digital solutions can further encourage adoption among
guests.

5.5  Opportunities for Growth and Innovation in Smart Tourism

Despite the challenges, smart hospitality presents humerous opportunities for growth
and innovation. Advancements in Al, 10T, blockchain, and data analytics continue to
create new possibilities for enhancing guest experiences and operational efficiency. The
rise of sustainable tourism has also fuelled the demand for eco-friendly smart hotel
solutions, such as energy-efficient systems and smart waste management. Additionally,
the post-pandemic era has accelerated the adoption of contactless services, mobile key
access, and Al-driven customer support, paving the way for a more tech-integrated hos-
pitality sector. Collaboration between governments, technology providers, and hospi-
tality businesses can drive investment in smart tourism infrastructure, fostering a future-
ready and competitive industry. The implementation of smart hospitality technologies
presents both challenges and opportunities for the tourism industry. While barriers such
as cost, cybersecurity risks, workforce adaptation, and consumer acceptance need to be
addressed, these challenges also open doors for innovation, sustainable growth, and
enhanced guest experiences. By investing in secure and user-friendly smart solutions,
training hospitality professionals, and fostering market readiness, the industry can nav-
igate these challenges effectively. As smart tourism continues to evolve, embracing
digital transformation will be essential for creating a more efficient, sustainable, and
customer-centric hospitality landscape.

6 6. Balancing Automation with Personalization in Hotel Guest
Services

The rapid adoption of smart technologies in hospitality has transformed guest experi-
ences, offering increased convenience, efficiency, and data-driven personalization.
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However, the essence of hospitality lies in human interaction, emotional intelligence,
and personalized service. As hotels integrate artificial intelligence (Al), Internet of
Things (10T), and automation into their operations, striking the right balance between
technological efficiency and the human touch is crucial. This chapter explores how ho-
tels can effectively merge automation with personalized services to enhance guest sat-
isfaction while maintaining the warmth and emotional connection that define hospital-

ity.

6.1 Importance of Human Touch in a Digital Era

Despite the rise of automation, the human element remains an indispensable part of the
hospitality industry. Personal interactions, empathy, and emotional intelligence con-
tribute significantly to guest satisfaction, loyalty, and memorable experiences. While
digital solutions streamline operations and improve efficiency, they often lack the
warmth and personal engagement that many travelers seek. Guests appreciate person-
alized recommendations, cultural interactions, and genuine hospitality that go beyond
transactional services. Hotels must ensure that technology enhances, rather than re-
places, human interaction, fostering meaningful connections with guests.

6.2  Al-Powered Personalization vs. Traditional Customer Service

Al-driven technologies, such as chatbots, virtual assistants, and predictive analytics,
enable hotels to offer hyper-personalized experiences tailored to guest preferences. Al
can analyse past behaviours, booking patterns, and real-time feedback to provide cus-
tomized recommendations, room settings, and service suggestions. However, tradi-
tional customer service relies on human intuition, adaptability, and the ability to handle
complex emotions and unique guest requests. While Al offers efficiency and scalabil-
ity, it cannot fully replicate the nuanced understanding and warmth that human service
provides. Hotels must strategically integrate Al to complement rather than replace tra-
ditional customer service.

6.3  Emotional Intelligence and Hospitality Service Quality

Emotional intelligence (EI) plays a critical role in hospitality, as it enables employees
to understand guest needs, handle complaints with empathy, and create a welcoming
atmosphere. Unlike automated systems, which follow predefined algorithms, human
staff can assess body language, tone of voice, and cultural nuances to tailor their inter-
actions. Training hospitality professionals in EI can enhance service quality, ensuring
that even in a technology-driven environment, guests receive emotionally enriching ex-
periences. Hotels must foster a culture that values both technological efficiency and
emotional intelligence to achieve service excellence.
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6.4  Striking the Right Balance: Hybrid Approaches to Guest Satisfaction

A hybrid approach that combines automation with human interaction offers the best of
both worlds. Hotels can use smart check-in kiosks, maobile key access, and Al-powered
concierge services for efficiency while ensuring that human staff remain available for
personalized interactions. For example, automated systems can handle routine requests,
such as booking confirmations and room service orders, allowing staff to focus on high-
value interactions that require empathy and critical thinking. This balance ensures that
guests experience both convenience and hospitality, leading to higher satisfaction and
brand loyalty.

6.5  Case Studies on Successful Integration of Tech & Human-Centric Services

Several leading hotels worldwide have successfully integrated smart technologies while
preserving the human touch.

Hilton’s Connected Room: Hilton has implemented a smart room concept where guests
can control lighting, temperature, and entertainment through the Hilton Honors app.
While automation enhances convenience, human staff remain available to provide per-
sonalized assistance and ensure guest satisfaction.

CitizenM Hotels: This tech-driven hotel brand offers self-check-in kiosks, mobile key
access, and Al-powered mood lighting in rooms. However, it balances automation with
a team of “ambassadors” who provide personalized guest interactions, ensuring a warm
and welcoming experience.

Yotel: Known for its futuristic approach, Yotel uses self-service kiosks, robotic luggage
storage (YOBOT), and voice-controlled room features. Despite automation, human
hospitality staff are available to offer assistance and enhance the guest experience.

Radisson Hotel Group’s Al Chatbots: Radisson has integrated Al-driven chatbots that
handle booking inquiries, FAQs, and room service requests. However, the brand en-
sures that human agents are available for complex queries and personalized guest ser-
vice.

Accor’s Smart Hospitality Initiatives: Accor has integrated Al and 10T into its hotels to
optimize energy consumption, enhance operational efficiency, and personalize the

guest experience. While smart technology automates processes, Accor prioritizes staff
training to maintain high service standards and meaningful guest interactions.

7 Future Trends and Policy Implications

The rapid advancement of digital innovations is reshaping the hospitality and tourism
industries, driving the evolution of smart tourism and smart hotels. As automation, ar-
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tificial intelligence (Al), and data-driven decision-making become integral to hospital-
ity services, it is crucial to explore future trends, establish effective policy frameworks,
and ensure ethical implementation. This chapter examines the emerging technologies
that will shape the future of smart tourism, the role of government and industry stake-
holders in policy development, and the ethical considerations surrounding Al-driven
hospitality services.

7.1  The Future of Smart Tourism: Emerging Technologies

The next phase of smart tourism will be defined by cutting-edge innovations such as
Al-powered virtual assistants, the Internet of Things (10T), blockchain-based secure
transactions, and immersive technologies like augmented reality (AR) and virtual real-
ity (VR). The integration of 5G networks will further enhance real-time data processing,
enabling hyper-personalized services. Additionally, advancements in predictive analyt-
ics and machine learning will refine guest experience personalization, allowing hotels
and tourism operators to anticipate needs and tailor offerings accordingly.

7.2 Policy Frameworks for Sustainable and Smart Hospitality

To ensure the responsible adoption of smart tourism technologies, comprehensive pol-
icy frameworks must be developed. Governments and regulatory bodies need to address
concerns related to data privacy, cybersecurity, and equitable access to technology.
Sustainable policies should encourage energy-efficient smart infrastructure, promote
digital literacy among hospitality workers, and establish guidelines for the ethical use
of Al in guest interactions. Smart tourism policies should also foster inclusive growth
by ensuring that technological advancements benefit small and medium-sized enter-
prises (SMEs) in the hospitality sector.

7.3 Ethical Considerations in Al and Automation in Hospitality

As Al and automation become more prevalent in hospitality, ethical concerns must be
addressed to maintain guest trust and industry integrity. Key considerations include
transparency in Al decision-making, data protection, and guest privacy, as well as the
potential impact of automation on employment. The shift toward Al-driven services
should be balanced with human-centric hospitality, ensuring that automation enhances
rather than replaces personalized interactions. Ethical Al governance in hospitality
should also focus on eliminating algorithmic biases and maintaining cultural sensitivity
in guest service applications.

7.4  Government and Industry Collaboration for Smart Tourism Development

A collaborative approach between governments, hospitality businesses, technology
providers, and tourism organizations is essential for the sustainable growth of smart
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tourism. Public-private partnerships can drive innovation through funding, research in-
itiatives, and infrastructure development. Governments can incentivize the adoption of
smart technology among hospitality professionals through tax benefits, grants, and
training programs. Industry associations should collaborate with policymakers to estab-
lish standardized best practices, ensuring that innovative hospitality solutions align with
global sustainability and service quality standards.

7.5 Recommendations for Future Research and Industry Implementation

To maximize the benefits of smart tourism while mitigating challenges, further research
is required in key areas such as Al-driven guest personalization, the socio-economic
impact of automation in hospitality, and sustainable smart infrastructure development.
Hospitality businesses should invest in employee training programs to bridge the gap
between technology and human service excellence. Future studies should also explore
consumer perceptions of smart hotels, identifying factors that influence guest satisfac-
tion and technology acceptance. Additionally, industry leaders must develop adaptive
strategies to navigate emerging regulatory landscapes and integrate ethical Al frame-
works into hospitality operations.

8 Conclusion and Way Forward

The adoption of smart technologies in the tourism and hospitality industry is transform-
ing the sector by enhancing guest experiences, improving operational efficiency, and
promoting sustainability. This study has explored the key components of smart tourism,
the role of emerging technologies in smart hotels, sustainability practices, and the chal-
lenges and opportunities associated with implementing digital innovations. As the in-
dustry moves toward a more technology-driven future, it is crucial to ensure that these
advancements align with ethical, environmental, and human-centric hospitality princi-
ples.

Al-driven automation and data analytics enhance guest personalization while
streamlining hotel operations. Sustainability is a key driver of smart tourism, with green
technology, smart waste management, and energy-efficient solutions playing a crucial
role. While automation improves efficiency, maintaining a balance between technology
and human interaction remains essential for guest satisfaction. The adoption of smart
tourism technologies varies across regions due to factors such as infrastructure readi-
ness, market acceptance, and regulatory frameworks.

The insights from this study have significant implications for industry stakeholders,
including hotel operators, policymakers, technology providers, and consumers. Hospi-
tality businesses must invest in digital transformation strategies that prioritize guest
experience and sustainability. Policymakers should establish regulatory frameworks
that address cybersecurity, data privacy, and Al ethics while promoting inclusive and
sustainable smart tourism initiatives. Technology providers need to design solutions
that integrate seamlessly into hospitality operations while ensuring ease of use for both
staff and guests.
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8.1  Limitations of the Study

Despite its contributions, this study has certain limitations. First, the research primarily
focuses on existing smart hospitality trends and may not fully capture emerging tech-
nologies that are still in early development. Second, while case studies provide valuable
insights, their findings may not be universally applicable across all hotel markets and
regions. Lastly, the study relies on secondary data and interviews, which may introduce
biases in the interpretation of technological impact and adoption patterns.

8.2 Future Research Directions

The long-term impact of Al and automation on workforce dynamics in the hospitality
sector. Consumer acceptance and behavioural patterns related to smart hotel technolo-
gies. The role of government incentives in accelerating smart hospitality adoption. The
potential of decentralized technologies, such as blockchain, in enhancing security and
transparency in hotel transactions. The integration of emerging technologies like quan-
tum computing and edge Al in optimizing smart tourism experiences.

8.3  Final Thoughts on the Future of Smart Tourism and Smart Hotels

The future of smart tourism and smart hotels lies in the convergence of digital transfor-
mation, sustainability, and personalized guest services. While automation and Al will
continue to redefine the hospitality landscape, human-centric service excellence must
remain at the core of the industry. A collaborative approach involving government bod-
ies, industry leaders, and technology providers is essential for ensuring an ethical and
sustainable transition to smart hospitality. As the industry evolves, embracing innova-
tion while maintaining the essence of hospitality will be key to creating immersive,
efficient, and responsible tourism experiences.
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Exploring the Impacts of River Cruise Tourism on

India’s Tourism and Hospitality Industry
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ABSTRACT.

River cruise tourism is an emerging segment in India’s travel and hospitality
industry, offering a unique blend of luxury, cultural heritage, and scenic explora-
tion. With India’s vast network of waterbodies like oceans, rivers, and lakes, this

sector has the potential to diversify the country’s tourism offerings, attract

high-

value travelers, and contribute to sustainable tourism development. Despite its
growing global popularity, river cruise tourism in India remains underdeveloped

compared to its counterparts in Europe and Southeast Asia.

This study explores the evolving landscape of river cruise tourism in India by
analyzing tourist profiles, preferences, and industry perspectives. Using a struc-
tured questionnaire, data were collected on demographics, motivations, and sat-

isfaction levels. The findings reveal that tourists are primarily drawn to

river

cruises for their tranquil environment, cultural immersion, and premium hospi-
tality, often choosing them for relaxation and special occasions. However, the

sector faces several challenges, including seasonal water level fluctuations,

inad-

equate infrastructure, and limited private sector participation, which hinder its

full potential.

The study highlights the significance of river cruise tourism in enhancing In-
dia’s tourism appeal, generating employment, and promoting lesser-known des-
tinations along riverbanks. With the right policy interventions and investments,
river cruise tourism can emerge as a key driver of economic and cultural enrich-
ment, offering unique experiences for both domestic and international tourists

while benefiting local communities.
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1 Introduction

India, known for its deep reverence for rivers, relies heavily on these water bodies for
various purposes, including irrigation, biodiversity preservation, inland transportation,
hydropower generation, and cultural and religious significance. The intricate network
of rivers, including major ones such as the Indus, Ganga, Yamuna, Cauvery, Brahma-
putra, Narmada, Tapi, Godavari, Krishna, and Mahanadi, along with their tributaries
and distributaries, has significantly contributed to India's geography, culture, and econ-
omy. Many Indians depend on these rivers for their livelihoods. River tourism has
emerged as a distinct and popular segment within the Indian tourism industry, offering
a unique way to explore the country's inland waterways (Sunder, 2024). This form of
tourism encompasses various activities, such as river cruises, river rafting, windsurfing,
waterskiing, kayaking, and admiring the picturesque riverbank landscapes. The Minis-
try of Tourism has recognized river tourism, particularly cruise tourism, as a niche seg-
ment, alongside medical and film tourism (Sheikh & Wahab, 2022). Offering tourists a
uniquely immersive experience on waterways, river tourism is closely connected to ex-
periential tourism.

Kerala, a state abundant in rivers, offers a range of water-based tourism and recrea-
tional activities. These include houseboat tours in Alappuzha (Alleppey), which is rec-
ognized as the gateway to Kerala's backwaters and is often compared to the “Venice of
the East” due to its extensive network of canals. This state is also home to Vembanad
Lake, the longest lake in India, spanning 2,033 square kilometers and serving as the
largest lake in Kerala. Annually, in August, Vembanad Lake hosts the esteemed Vallam
Kali snake boat race. Additionally, Kettuvallams, a type of traditional cargo boat, are
transformed into house and cruise boats.

1.1  River Cruise Tourism: Rise in Short-term Experiences

The rise in demand for river cruise dining experiences has been evident in recent
years (Lallani, 2017). The increased availability and ease of access to such experiences
have made them popular among travelers of all age groups. The dining experience com-
prises ambiance, numerous choices of food to choose from, and prompt service, all
three of these without making significant damage to the pockets. Most Private players
are giving more emphasis on making the dining experience more suitable for the guest
and becoming a pioneer in the River Cruise Dining experience by adding more to the
Dining experience through Live Regional Folk Performances (dance/songs), a Separate
Beverage Bar, and Smoking Areas for attracting the masses. Private service providers
in India, from the backwaters of Kerala, have contributed to the growth of river cruise
dining experiences by offering customized and immersive culinary journeys that cater
to the evolving preferences of Indian travellers (as mentioned above).

The river cruise tourism industry in India has seen a notable surge in short-term din-
ing experiences, and this can be attributed to several factors. Firstly, modern travellers
are increasingly inclined to seek out unique and immersive experiences during their
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vacations, with a particular emphasis on local cuisine and cultural exploration. River
cruises provide the ideal setting for such experiences. Kerala, endowed with a remark-
able 590-kilometer coastline along the western side (Kerala Maritime Board), possesses
a unique and tranquil network of interconnected inland waterways, lakes, and rivers
adorned with verdant landscapes and traditional villages in the backwaters of Kerala.
This distinctive geographical feature presents a promising opportunity to enrich coastal
tourism experiences in the region, allowing passengers to indulge in a wide array of
regional dishes. Moreover, the convenience and appeal of all-inclusive dining packages
on river cruises have become highly sought after by tourists. This growing trend is fur-
ther reinforced by the numerous positive reviews and testimonials attesting to the qual-
ity and diversity of dining options available on these river cruises, which can be found
on various online platforms. In conclusion, private service providers offer customized
and immersive culinary experiences to cater to the evolving preferences of Indian trav-
ellers, significantly contributing to the growth of river cruise dining experiences in In-
dia.

1.2  Leading India with Example: The river Cruise model of Kerala

With the travel trends after the pandemic indicating a growing interest among travelers
to explore less commonly visited destinations (Omar & Parvez, 2021), the state of Ker-
ala in India is currently prioritizing the development of cruise tourism as part of its
efforts to enhance its coastal tourism offerings. The focus is on establishing coastal
cruise services that connect four non-major ports (Azhikkal, Beypore, Kollam, and
Vizhinjam) along with a major port within the state. These ports have obtained certifi-
cations such as the International Ship and Port Facility Security (ISPS code) and Inter-
national Check Point (ICP) status, enabling them to serve the requirements of interna-
tional cruise visitors and neighbouring ports on both the west and east coasts. Vizhin-
jam in particular has already welcomed more than 20 foreign cruise vessels since 2009,
with over 3,350 foreign passengers. Similarly, Beypore serves as a significant maritime
hub for traffic to and from the Lakshadweep Islands, with an annual average of 10,000
passengers (Kerala Maritime Board, 2023). This development presents a promising op-
portunity for Kerala to utilize its abundant coastline, inland waterways, and scenic land-
scapes in order to enhance the coastal tourism experiences in the region (Kallungal,
2024). Recent trends in international travel suggest a growing preference for regional
excursions, with river cruises emerging as a sought-after option for exploring diverse
destinations.
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2 Literature Review

2.1 Introduction to River Cruise Tourism

Since the beginning of time, shipping has been regarded as one of the most popular and
affordable modes of transportation globally. Dictionary of Travel, Tourism, and Hos-
pitality defines a cruise as “a voyage by ship for pleasure — commonly by sea but also
on lakes, rivers, and canals — of varying duration, which may but need not depart from
and return to the same port or include scheduled calls at ports en route” (Medlik, 2003).
River cruises refer to “multi-day voyages for leisure purposes on navigable inland wa-
terways, such as rivers and canals, sometimes including lakes, where the passengers
spend the night on board, excluding river day cruises and river excursions” (Erfurt-
Cooper, 2009). Cruise river tourism is a popular branch of tourism that highlights the
role of cruise and allied industries in the tourism market. As a niche tourism product,
Cruise tourism boosts the economic conditions of countries in a global scenario as well
as cruise companies in particular (Syriopoulos et al., 2022). The mainstreaming of the
cruise industry attracted various tourists, including families seeking an affordable and
activity-oriented vacation (Gulliksen, 2008).

2.2 Preferences and Motivations of Tourists Choosing River Cruises

Tourists choose cruise tourism or river tourism for different motives and preferences.
Understanding the various motives of cruise tourists is essential, especially for the pro-
motion and marketing strategies of cruise companies and DMOs. Various researchers
have conducted numerous studies to identify the diverse motives of cruise tourists.

Petrick & Durko (2015) identified nine primary motives of luxury cruise tourists as
‘to escape, to relax, to socialize, to have a high-status vacation, to be with spouse/ fam-
ily, to enjoy nature, to do something new, to experience the culture, and to have a busi-
ness and other and classified them into 5 clusters as Relaxers, Social Statusers, Cul-
tureds, Motivateds, and Unmotivateds. The cruising experience attracts more tourists
than the cruise company itinerary, as indicated by the study by Jones (2011).

A study by Chen et al. (2016) found that Asian cruise tourist’s willingness to pay for
cruise services is affected by multiple variables such as socio-demographic variables
(Gender, age, education, etc.), regional-level variables (China, Japan, Korea, etc.),
cruise perception variables (experience, Intention, Duration, etc.), cruise motivation
variables (Escape, learning, etc.), and cruise preference variables (Entertainment, Rec-
reation, sports, etc.) The preferences and motivations of cruise tourists in Costa Rica
and their spending patterns are analyzed by Prause et al. (1984). They concluded that,
on average, these tourists are older, less educated, and spend fewer days than overnight
tourists.

Hung and Petrick (2011) created a cruising motivation measurement scale to under-
stand why tourists choose to go on cruises. Key factors in this scale include self-esteem
and social recognition, escape and relaxation, learning, discovery and thrill, as well as
bonding. The scale also establishes a link between cruising motivation and cruising
intention. Lee & Yoo (2015) analyzed tourists' preferences regarding cruise tourism
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attributes using a choice experiment (CE) technique. Different preference attributes in-
clude duration, cost, crew, service, guide, cabin, and number of visits. Most tourists
prefer onboard activities to visiting foreign ports rather than other attributes.

2.3 Aspects of the River Cruise Experience

River cruises offer unique and exclusive experiences to tourists as compared to other
forms of tourism. Based on a study in Messina, Italy, Sorrentino et al. (2021) identified
that the significant factors influencing the cruise experience and satisfaction include
transportation and tourist services, onshore shopping, security perceptions, Duration of
stay, port-related factors, and tourist perceptions about the destination.

A scale to measure the cruise experience was constructed by Ali et al. (2022). The
four dimensions of the scale include social interaction, recognition & self-esteem, He-
donics & escapism, and activities & facilities that affect the cruise traveler experience
and their post-consumption behavior.

2.4 Impacts of River Cruise Tourism

The impacts of river cruise tourism can be categorized into economic, environmental,
and socio-cultural dimensions. Tourist spending on cruises generates direct, indirect,
and induced effects on the destination. Suppliers who provide goods and services di-
rectly to cruise ships, passengers, and crew experience immediate economic benefits.
Additionally, the purchases made by these direct suppliers, such as goods acquired from
other businesses, contribute to indirect economic impacts. (Brida & Zapata, 2010). The
economic impacts include the development of tourist infrastructure and superstructure,
increasing foreign tourist expenditure, opening of new job opportunities, invisible ex-
port possibilities, and new investments varying from local to national level (Dragin et
al., 2010). Measuring different economic impacts, such as direct, indirect, and induced,
is challenging, especially in the cruise industry. Dwyer and Forsyth (1998) proposed a
framework to evaluate the economic aspects of cruise tourism at both national and sub-
regional levels. This framework also estimates the costs and benefits associated with
the cruise tourism industry. By taking Barbados as a case study, Chase and Alon (2002)
constructed a model to evaluate the economic impact of cruise tourism in a region. They
highlighted the importance of the balance of payments in an economy that depends on
tourism. A study examining the determinants of cruise passengers' spending on cruise
services at two ports in Uruguay was conducted by Brida et al. (2014). They suggested
improvements in marketing strategies based on the nationalities of cruise passengers to
attract more cruise tourists to a destination.

The cruise industry gets a great deal of attention for its environmental impacts. A
study was undertaken by Johnson (2002) about the different environmental conse-
quences of cruise tourism. Most transportation facilities, especially ships, significantly
contribute to the degradation of the environment. These ships and cruise vessels emit
gases and particles into the atmosphere, leading to air quality problems and climate
change (Eyring et al., 2010). Other than the emission of gases, cruises also emit oils
and hazardous substances, dump waste, wastewater, and ballast water. The government

PAGE 41



Indian Journal of Hospitality Management, IHMA, VOL 7, Issue I

must implement environmental management practices, such as waste management,
controlling air and hazardous emissions, prohibiting biocides, and regulating
wastewater and ballast water, to protect the environment and wildlife (Cari¢ & Mac-
kelworth, 2014). Most literature on the cruise industry's impacts considers its economic,
environmental, and socio-cultural implications. However, Lloret et al. (2021) highlight
the impacts of cruise ships on human health. The study suggests measures to mitigate
the health risks to humans, including cruise passengers, crew members, and individuals
living near cruise ports.

2.5  The Potential of River Cruise Tourism in India

India's river cruise tourism market is diverse and holds significant growth potential.
Different determinants play roles in the growth of river cruise tourism. Extensive and
scenic coastline, ancient and cultural heritage, and topographic features like islands,
rivers, and mangrove forests have the potential to boost river cruise tourism
(Chawdhury & Islam, 2021). Rahman et al. (2020) constructed a Tourism Opportunity
Spectrum (TOS) based on an exploratory study of the Muar River. The study identified
five key areas for TOS assessment: Social Inventory, Potential Visitor Impacts, Tour-
ism Site Management, Compatibility with Non-Adventure Uses, and Control of the
Tourism Experience. Additionally, it outlined five potential zones for river-based tour-
ism product development: Recreational, Cultural and Heritage, Administration & Com-
mercial, Community-based Tourism, and Recreational & Entertainment zones.

In a study based on the Danube River, one of the most famous destinations of cruise
river tourism around the world, Jaszberényi & Miskolczi (2020) identified four micro
niche elements, such as targeting new consumer markets and groups, Experience diver-
sification, enhancing cruise operations, and image extension for a successful cruise
product development. These elements can also be incorporated into the cruise tourism
scenario of Kerala and India to promote Kerala’s image as a niche tourism destination.
As more service providers enter the cruise sector, increasing the number of vessels,
diversifying cruise services, and developing theme-based itineraries are crucial for
cruises to compete in the tourism market (Bosnic & Gasic, 2019).

2.6 Challenges and Opportunities in Promoting River Cruise Tourism in
India

Nezdoyminov & Milashovska (2019) conducted a study on the problems of river tourist
travel and suggested measures to develop river travel on the waterways of Ukraine. The
major hindrance to the growth of river tourism includes the shortage of funds for the
modernization of passenger water transport, the condition of river infrastructure, and
private investors' lack of interest in participating in its development.

The maintenance of water quality is a crucial consideration for water-based tourism
development in a destination, alongside the preservation of the environment and land-
scape surrounding the river (Fachrudin & Lubis, 2016). The importance of waterways
such as rivers, canals, and their rejuvenation is explicitly discussed by B. Prideaux
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(2023). Elements of waterway tourism include the on-land experience, the on-water
experience, the onboard experience, and the structural components of the waterways.

The issues related to accidents in cruising are also taken care of while promoting
river-based tourism in India. Lois et al. (2004) carefully studied the accident statistics
of the cruise industry. The study also developed a formal safety assessment framework
for cruise ships. Adopting the provisions of the framework will diminish the number of
accidents and disasters in river cruise tourism. As the local population is a direct bene-
ficiary of tourism development, involving local communities and considering their
opinions is crucial for developing river cruise tourism in a destination. MacNeill &
Wozniak (2018) point out that investing in local community assets, such as financial
assets, human capital assets, etc, is important before developing cruise tourism in a
region.

3 Research Objective

— To study the socio-economic and tripographic profile of tourists.

— To assess the familiarity of respondents with river cruise tourism in India.

— To investigate the preferences and motivations of tourists choosing river cruises as
a travel option in India.

— To examine various aspects of the river cruise experience in India, aiming to provide
comprehensive feedback on the quality and satisfaction level.

— To determine the level of satisfaction among tourists who participate in river cruises.

4 Methodology

This study investigates the motivation, satisfaction levels, and experiences of cruise
visitors in Kerala through a structured research approach. Primary data were collected
through a survey using a structured questionnaire, targeting 200 cruise tourists in Ker-
ala. In contrast, secondary data were sourced from academic articles, government re-
ports, and industry studies on river cruise tourism globally. Structured questions were
used to collect data about demographic, tripographic, and attributes of cruise experi-
ences. A quantitative approach was adopted, employing a multi-attribute framework to
evaluate cruise experiences across multiple dimensions, incorporating both tangible
and intangible attributes phrased positively for clarity. The data collection spanned six
months, utilizing a Five-Point Likert Scale to assess tourist preferences and satisfaction
levels. Statistical techniques such as Exploratory Factor Analysis (EFA) were used to
identify key experience factors, while correlation analysis determined relationships be-
tween tourist experiences and satisfaction levels. Analysis of Variance (ANOVA) was
applied to compare satisfaction levels across different demographic groups, and a group
mean t-test was conducted to evaluate differences in familiarity and satisfaction levels
among tourists engaging in various river cruise activities. This comprehensive method-
ology ensures a well-rounded understanding of the river cruise tourism experience in
Kerala.
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5 RESULTS

5.1  Tourists’ profile

Table 1. Demographic Profile of Tourists

Sl No Demographic characteristics Frequency Percentage (%)
1 Gender Male 112 56
Female 83 41.5
Prefer not to say 5 25
2 Age group 15-18 15 7.5
18-25 104 52
26-35 63 315
36 and above 18 9
3 Marital status Married 67 335
Unmarried 126 63
Separated 7 35
4 Profession Student 88 44
Government Employee 27 135
Private Employee 66 33
Unemployed 19 9.5
5 Annual Incotme Less than 1 lakh 89 44.5
1 lakh-5 lakh 56 28
5 lakh- 10 lakhs 41 205
More than 10 lakhs 14 7

From Table 1, most of the tourists who have taken river cruise trips are Males (56%)
as compared to females (41.5%). To develop river cruise tourism in Kerala and India,
marketing companies should organize their campaigns to emphasize aspects of river
cruises that are likely to appeal to females, such as family-oriented activities, safety,
and security, thereby attracting more female tourists to river cruise trips. While consid-
ering the Age group, more tourists fall into the category of 18-25 (52%), followed by
26-35 (31.5%), 15-18 (7.5%), and those above 36 (9%). It indicates that river cruise
tourism is particularly popular among young adults. While developing cruise tourism
products for younger tourists, focusing on activities that offer excitement and social
interaction is necessary. For older tourists, offering more leisure and relaxing experi-
ences is important to attract river cruise tourists to Kerala.
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Unmarried tourists are more interested in participating in river tourism activities than
unmarried or separated tourists. Around 65 % of tourists are unmarried and would like
to have group tours and social activities. Tailoring the needs of married tourists, such
as couple-centric activities, romantic dinners, and private tours, and incorporating un-
married tourists into marketing strategies, is also essential for the growth and develop-
ment of the river cruise tourism industry.

In terms of the professional distribution of tourists, most of the tourists are Students
(44%), followed by Private Employees (33%), Government Employees (13.5%), and
the unemployed (9.5%). This suggests that river cruise tourism is more popular among
the young student community who would like to take part in thrilling and affordable
tourism activities. By developing strategies based on the preferences and attitudes of
different professional groups, the government can enhance the overall tourism experi-
ences with river cruise tourism.

The economic background of cruise tourists also differs significantly, with a diverse
range of income levels. Most of the tourists have an annual income of less than 1 lakh
(44.5%), followed by 1 lakh-5 lakh (28%), 5 lakh-10 lakhs (20.5%), and more than 10
lakhs (7%). According to this, Affordability is an important feature of river cruise tour-
ism in Kerala. Various service providers in river cruise tourism must develop their
packages to suit the financial backgrounds of tourists by incorporating budget-friendly
options, discounts, and value-for-money experiences.

Table 2. Tripographic profile of Tourists

Sl. | Tripographic characteristics Frequency | Percentage

No (%)
1 Type of Tourist International tourist 29 145
Domestic tourist 171 83.5

2 Number of days in the 1 76 38
TIVer cruise 2 63 315
3 31 155

4 30 15

Sources of information
about river cruise tourism

Travel agency/Tour
operators

8

Natural landscapes

in Kerala Social media platforms 63 315
FEriends and relatives 49 245
Online travel websites or | 23 115
blogs
Travel magazines or 21 10.5
newspapers
Travel fairs or 7 3.5
exhibitions
Government agencies and | 10 5
websites
Hotel or Resort 11 35
recommendations

4 Motivation to choose a Curiosity and New 59 295

river cruise Experience
Luxury with the premium | 47 235
feeling of cruise
Special occasion or 40 20
celebration
Relaxation and Leisure 29 145
Scenic beauty and 25 125

Preference of river cruise
tourism

Very short cruises

34

17

short cruises

7

37

Medium cruises

Extended cruises

34

17
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From Table 2, it is evident that most of the people who have undertaken cruise ac-
tivities are domestic tourists (85.5%) rather than international tourists (14.5%). The data
indicates the popularity of river cruise tourism among domestic tourists and the oppor-
tunity for growth in the international tourism market segment. By considering these
dynamics, strategies, and policies can be developed to preserve domestic interest and
broaden the cruise appeal to a global audience.

As presented in Table 2, the primary source of information about river cruise tourism
is social media platforms. Various social media channels, including Facebook, Insta-
gram, YouTube, and WhatsApp, effectively promote river cruise tourism through posts,
reels, videos, and photos, reaching a broad audience.

The table indicates that the most influential motivation for choosing a river cruise is
"curiosity and new experiences," followed by "luxury with a premium feeling of the
cruise," "special occasion or celebration,” "relaxation and leisure," and "scenic beauty
and natural landscapes.” Understanding these motivations is crucial for destination de-
velopment, marketing, and tourism management. It enables key players in the cruise
industry to offer more relevant, satisfying, and sustainable experiences to tourists.

Table 2 also indicates that the majority of tourists prefer short and medium river
cruises, with short cruises being the most preferred option. This data suggests that river
cruise operators should offer cruise packages with varying durations to better cater to
diverse tourist preferences.

5.2 Familiarity with River Cruise Tourism

The familiarity of tourists with river cruise tourism is assessed using a 5-point Likert
scale Table 3. The majority of responses are concentrated around the middle to high
points of the scale, suggesting that most tourists are acquainted with the concepts of
river cruise tourism and its impacts on the tourism market. The data reveals a balanced
distribution across the scale points with no extreme outliers. This familiarity contributes
to an enhanced tourist experience, ultimately leading to greater satisfaction.

Table 3. Familiarity with River Cruise Tourism

scale | Frequency | Percentage
1 19 95
2 43 21.5
3 49 245
4 43 225
3 44 22
Total 200 100

An independent sample t-test is conducted to check if there is any significant rela-
tionship between the Tourist category and their familiarity with river cruise tourism
activities in Kerala. The t-test results in Table 4 show a significance value of 0.003,
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indicating a statistically significant difference in tourist categories and their familiarity
with river cruise tourism activities. The familiarity varies between domestic tourists
and international tourists as they have different perceptions, knowledge, and exposure
to cruise tourism in Kerala. These results help to accept the hypothesis stating that
“there is a significant relationship between tourist category and their familiarity with
river cruise tourism”.

Table 4. t-test

t-test for Equality of Means

S1g.(2- Mean Std. Error
t df tailed) Difference Difference
Familiarity with river -2963 | 198 003 - 748 252

cruise tourism

5.3  Preferences for different attributes of River Cruise Tourism

An analysis of tourists' attitudes and preferences regarding various attributes of river
cruise tourism was conducted, focusing on Scenic Views and Natural Beauty, Onboard
Entertainment and Activities, Service and Hospitality of the Staff, Quality of Food and
Dining Experience, and Comfort and Luxury of Accommodation Table 5. Overall, tour-
ists generally perceive Scenic Views and Natural Beauty as highly important and en-
joyable during their river cruise experience.

Table 5. Preferences for different attributes of River Cruise Tourism

Quality of
Scenic Views Onboard |Service and| Food and Comfort and
and Natural (Entertainment| Hospitality Dining Luxury of
Beauty and Activities| of the Staff| Expenience | Accommodation
N Valid 200 200 200 200 200
Missing| 0 0 0 0 0

Mean 3.40 3.05 319 3.09 3.26
Std. Deviation 1.439 1.261 1331 1316 1.276
Variance 2.070 1.591 1.773 1.731 1.628

An Analysis of variance (ANOVA) test was conducted to determine whether there
are significant differences in the preference for comfort and luxury of accommodation
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across different age groups. The results of the ANOVA test, as shown in Table 6, re-
vealed a significant F-value of 7.030 and a p-value of 0.000. This means that the pref-
erence for comfort and luxury in accommodation is not uniform across different age
groups, and tourists prioritize their level of comfort, the level of luxury, and the quality
of services in river cruise tourism activities.

Table 6. Comfort and Luxury of Accommodation

Sum of Squares df |Mean Square F Sig.
Between Groups 31477 3 10.492 7.030 {000
Within Groups 292518 196 1.492
Total 323995 199

5.4  Major Bottlenecks of River Cruise Tourism

Table 7. Major Bottlenecks of River Cruise Tourism

S1. No | Bottlenecks Frequency | Percentage

1 The seasonal and geographical phenomenon 63 315
associated with a change 1n water bodies.

2 More focus on development of faster modes of 70 35.0
transport (road, railways, etc.) by the Government

3 Lack of awareness in the public domain. 44 22.

4 Minimal private participation in creating, maintaining, 23 115
operating infrastructure.

Total 200 100.0

Table 7 represents the major bottlenecks for the development of river cruise tourism
in India. Many tourists perceive that the government's focus on the development of
faster modes of transportation, such as roads and railways, over water transportation is
a significant constraint on the development of river cruise tourism in India. Addition-
ally, the susceptibility of regions, particularly Kerala, to heavy floods and droughts,
which alter waterbodies, poses another substantial barrier. Furthermore, the lack of pub-
lic awareness regarding the role and importance of river cruise tourism, combined with
minimal private sector participation in the creation, maintenance, and operation of nec-
essary infrastructure, also significantly hinders the growth of this sector.

5.5  Satisfaction with efforts to minimize environmental impact

A one-way ANOVA was conducted to examine whether satisfaction levels regarding
efforts to minimize environmental impacts differ among tourists with different motiva-
tions for choosing a river cruise. The results, as shown in Table 8, indicate a p-value of
0.02 (<0.05). Therefore, we accept the alternative hypothesis, which states that there is
a significant difference in satisfaction with efforts to minimize environmental impact
among individuals with different motivations for choosing a river cruise in India.

PAGE 48



Indian Journal of Hospitality Management, IHMA, VOL 7, Issue I

ANOVA

Table 8. Satisfaction with the company's efforts to minimize environmental impact

Sum of Squares  [df Mean Square [F Sig.
[Between Groups 27.127 14 6782 14.533 .002
[Within Groups 201.748 195 1.496
[Total 318.875 199

5.6  Overall satisfaction with the River Cruise Tourism Experience

The overall satisfaction level of tourists participating in river cruise activities was as-
sessed using a Likert scale. It reveals a mean satisfaction score of 3.76, suggesting a
generally positive experience with river cruises. An ANOVA test was conducted to
assess the differences in overall satisfaction levels of tourists based on their motivations
for choosing a river cruise. The ANOVA results, as shown in Table 9, reveal a p-value
of 0.012, which is below the conventional significance level of 0.05. This suggests that
tourists with different motivations experience varying levels of satisfaction with the
river cruise.

ANOVA

Table 9. Overall satisfaction

Sum of
Squares df Mean Square F Sig.
Between Groups 15311 4 3.828 3.307 .012
Within Groups 225684 195 1.157
Total 240995 199

5.7  Likelihood to revisit and recommend to others

The likelihood of tourists visiting the cruise destination and recommending cruise tour-
ism activities to others is also analyzed. Tourists demonstrate a positive inclination to-
ward taking another river cruise in the future, as reflected by a mean value of 3.59. The
likelihood of tourists recommending river cruises to others also shows a positive mean
value of 3.85, suggesting that most of the tourists are satisfied with river cruise tourism,
and there is a high probability for them to suggest the river cruise to their friends and
relatives.

An exploratory Factor analysis (EFA) method is employed to reduce the number of
variables into a standard set of factors. It is a statistical technique used to identify the
relationship between several variables. According to the technique, highly correlated
Variables are grouped into a factor. The 12 variables used in this study are grouped into
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two sets of factors and named as Benefits of River cruise tourism (Factor 1) and infra-
structure, safety, and regulatory framework (Factor 2)

The Rotated Component Matrix Table 10 presents the factor loadings after rotation,
facilitating the interpretation of the factors. This matrix illustrates the degree to which
each variable loads onto each factor, thereby allowing for the identification of which
variables correspond to specific factors.

Table 10. X: Rotated Component Matrix

S1. No | Variables Factors

Factor 1 | Factor 2

1 River cruise tourism can enhance the overall image of | 889
India as a tourist destination

2 River cruise tourism can help showcase India's cultural | .855
heritage and diversity to domestic and international
tourists

3 The government should invest more in developing river | .781

cruise tourism in India

4 River cruise tourtsm can create employment | 831
opportunities in the hospitality sector in India.

5 Local communities near river cruise destinations can | 794
benefit economically from increased tourism.

6 Environmental sustainability should be a priority in the | 672
development of river cruise tourism in India.

7 River cruise tourism has the potential to alleviate | 7353
overcrowding in popular tourist destinations in India.

8 River cruise tourism can help promote off-beat| 800
destinations in India that are currently not well-known

9 There 1s a need for more marketing and promotion efforts | 829
to attract international tourists to experience river cruises
in India.

10 Infrastructure for river cruise tourism in India 1s 883

currently adequate to support its growth

11 The government regulations and policies related to river 11
cruise tourism in India are conducive to its growth.
12 The safety and security measures for tourists on river 870

cruises in India are adequate.

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
a.  Rotation converged in 3 iterations.

HO: Tourists' perceptions of infrastructure, safety, and regulations do not signifi-
cantly influence the duration of their stay on river cruises.

An independent samples t-test was conducted to examine the relationship between
tourist categories and their opinions on the benefits of river cruise tourism Table 11.
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The t-value of -4.112 indicates a significant difference between the groups. With a p-
value of 0.000, the null hypothesis was rejected. This result supports the alternative
hypothesis, suggesting that there is a significant difference in opinions regarding the
benefits of river cruise tourism across different tourist categories.

Table 11. t-test for Equality of Means

Sig. (2- Mean Std. Error
t df | tailed) Difference Difference
Benefits of River cruise tourism | -4.112 | 198 | .000 - 82462415 | 20053823

An ANOVA test was performed to examine whether there are statistically significant
differences in the duration of tourists' stays based on their perceptions of infrastructure,
safety, and regulations. The results of Table 12 yielded a p-value of 0.007, which is
below the 0.05 threshold for significance. This suggests that tourists' perceptions of
infrastructure, safety, and regulatory factors have a significant impact on the duration
of their river cruise stays.

ANOVA

Table 12. Infrastructure, safety, and regulatory framework

Sum of Squares df Mean Square F Sig.
Between Groups 14617 3 4872 4.186 007
Within Groups 228156 196 1.164
Total 242773 199

A correlation analysis is performed to check whether a significant relationship exists
between their perception of the benefits of river cruise tourism and their overall satis-
faction levels. The correlation analysis results are displayed in Table 13. The table
shows a Pearson correlation coefficient of 0.527, indicating a moderate positive corre-
lation. This suggests that as tourists' perceptions of the benefits of river cruise tourism
increase, their overall satisfaction levels also tend to rise. This supports the conclusion
that there is a significant relationship between tourists' overall satisfaction levels and
their perception of the benefits of river cruise tourism.
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Table 13. Correlations

the overall Benefits of
IIVET CTUise rIver cruise
experience tourism.
the overall river cruise Pearson Correlation 1 527
experience ) )
S1g. (2-tailed) {000
N 200 200
Benefits of river cruise Pearson Correlation 527 1
tourism.
e Sig. (2-tailed) 000
N 200 200

**_Correlation 1s significant at the 0.01 level (2-tailed).

6 Implications

As tourists recognize the benefits and experience higher satisfaction, operators can im-
prove their services to meet these expectations, fostering greater customer loyalty. En-
hancing infrastructure, safety, and regulations can encourage longer stays, increasing
revenue. Highlighting India’s cultural heritage through river cruises can boost the na-
tion’s image as a tourist destination, drawing both domestic and international visitors.

Government investment in river cruise tourism can drive economic growth, create
jobs in the hospitality sector, and benefit local communities. Prioritizing environmental
sustainability ensures the protection of natural resources and promotes eco-friendly
tourism. River cruises can also help reduce overcrowding in popular tourist spots by
distributing visitors more evenly. Effective marketing and promotion are essential to
attract international tourists, showcasing the unique experiences river cruises offer.
Overall, the research can guide strategic development, supporting sustainable growth
in India’s river cruise tourism industry.

7 Limitations and Future Directions

The study on river cruise tourism in India has several limitations. First, the sample size
of 200 tourists is relatively small and focused on specific demographics, which limits
its broader applicability. Second, the geographic focus on Kerala restricts generaliza-
tion to other potential regions, such as the Ganges and Brahmaputra. Seasonal chal-
lenges, such as water level fluctuations in Kerala, may not reflect conditions in other
areas. Lastly, the limited involvement of the private sector in developing and maintain-
ing infrastructure poses a significant barrier, hindering the potential growth of river
cruise tourism in India.
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River cruise tourism in India is an emerging sector with considerable untapped po-
tential; however, research highlights several areas for further study. Expanding the sam-
ple size and demographic diversity can yield more representative insights into tourist
preferences. Broadening the geographic scope beyond regions like Kerala will offer a
fuller understanding of river cruise experiences across India. Incorporating stakeholder
perspectives, including local communities and environmental organizations, is crucial
for addressing sustainability concerns. Longitudinal studies are essential to track trends
and changes over time. Qualitative research methods, such as in-depth interviews, can
provide deeper insights into tourist motivations. Exploring niche segments such as ad-
venture or cultural tourism will help tailor marketing strategies. Enhancing the litera-
ture with more robust historical data and leveraging technology for data collection will
strengthen the research foundation. Addressing these gaps will offer a comprehensive
view of river cruise tourism and guide sustainable growth in this sector.

8 Conclusion

In conclusion, this thorough study and evaluation of river cruise tourism in India reveals
a growing interest among tourists for river cruise, luxury, and cultural experiences.
While the potential for this niche sector is significant, various challenges hinder its
development, including seasonal fluctuations in water levels, inadequate infrastructure,
and limited engagement from the private sector. To harness the full potential of river
cruise tourism, it is essential to implement effective marketing strategies, invest in in-
frastructure enhancements, and adopt sustainable practices.

Furthermore, Government economic involvement and supportive policy frameworks
are essential to foster growth and ensure the sector's efficiency and viability. Address-
ing these issues not only strengthens India's appeal as an augmented tourist destination
but also offers economic benefits and job opportunities for local players while devel-
oping other interests of the stakeholders. By capitalizing on the key differentiator ex-
periences that river cruises can provide, stakeholders can promote both domestic and
international tourism while adding to the overall travel experience. This research will
serve as one of the few available valuable resources for policymakers, industry players,
and academicians as they work collaboratively to advance river cruise tourism in India,
creating long-term and memorable experiences that become new trend setters in the
global tourism market.
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The Impact of Smart Technologies on Sustainable
Tourism and Hospitality: A Narrative Review

Ajay Bisht!, Pradeep Bhatt?

ABSTRACT. Smart technologies are transforming the tourism and hospitality
industry by enhancing sustainability, operational efficiency, and guest experi-
ences. Their integration plays a crucial role in addressing key challenges such as
resource consumption, carbon emissions, and environmental impact. Advanced
technologies, including artificial intelligence (Al), the Internet of Things (IoT),
blockchain, and big data analytics, enable improved decision-making, predictive
analytics, and automation, ultimately fostering a more sustainable and responsi-
ble industry. This study highlights the role of smart technologies in redefining
sustainable tourism and hospitality management, emphasizing their impact on
environmental sustainability and operational efficiency. The research examines
how these technologies contribute to achieving sustainability goals, reducing car-
bon footprints, and improving decision-making in tourism operations. A narra-
tive review methodology was employed to analyze peer-reviewed literature.
Studies were sourced from Scopus, ResearchGate, Google Scholar, Emerald In-
sight, and other academic databases. The review focused on the relationship be-
tween smart technologies and sustainability in tourism. Findings indicate that Al,
10T, blockchain, and big data analytics significantly contribute to reducing en-
ergy consumption, improving resource allocation, and enhancing sustainable
tourism practices. These technologies optimize operations, minimize waste, and
support smart destination management. The study underscores the importance of
integrating smart technologies into tourism policies and management strategies
to create an eco-friendlier and efficient industry. By adopting Al-driven automa-
tion, loT-enabled energy efficiency, blockchain-secured transactions, and data-
driven decision-making, the tourism sector can achieve greater sustainability and
resilience.
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1 Introduction

1.1 Background and Context

The tourism and hospitality industry is undergoing a rapid digital transformation aimed
at enhancing sustainability, improving operational efficiency, and elevating customer
experiences (Gretzel et al., 2020). With increasing concerns about environmental deg-
radation, businesses are leveraging smart technologies such as Artificial Intelligence
(Al), the Internet of Things (1oT), blockchain, and big data analytics to minimize their
ecological footprint and enhance decision-making processes (Koo et al., 2021). These
advanced technologies are reshaping conventional industry practices by optimizing re-
source management, automating services, and ensuring greater transparency in opera-
tions (Sigala, 2020).

Tourism is a major contributor to global carbon emissions, accounting for approxi-
mately 8% of total emissions, which underscores the urgency of sustainable interven-
tions in the sector (Lenzen et al., 2018). The need for sustainable tourism has become
more pronounced due to several interrelated factors, including climate change, resource
constraints, stringent regulatory frameworks, and evolving consumer preferences
(UNWTO, 2022). Modern travelers increasingly demand eco-friendly accommodations
and responsible tourism experiences, compelling industry stakeholders to adopt tech-
nology-driven sustainability solutions (Buhalis & Leung, 2018). The integration of
smart technologies not only enhances environmental sustainability but also fosters eco-
nomic resilience, ensuring the long-term viability of tourism destinations and hospital-
ity enterprises.

1.2 The Need for Sustainability in Tourism

The tourism industry is heavily dependent on natural resources, transportation infra-
structure, and extensive hospitality services, making it a high-impact sector in terms of
carbon footprint and resource depletion (UNEP, 2021). Tourism-related activities con-
tribute significantly to energy consumption, water scarcity, deforestation, and waste
generation, necessitating a transition toward sustainable tourism practices. Several key
factors underscore the pressing need for sustainability in tourism.

1.2.1.Climate Change and Environmental Degradation

One of the most pressing concerns is climate change, which poses severe threats to
global tourism. Rising temperatures, extreme weather events, sea-level rise, and eco-
system disruptions jeopardize coastal and island destinations that rely on tourism for
economic stability (Scott et al., 2019). Additionally, the industry’s heavy consumption
of water, energy, and land resources intensifies environmental degradation, exacerbat-
ing deforestation, biodiversity loss, and excessive waste production (Gossling &
Peeters, 2015). Without proactive measures, these environmental challenges will con-
tinue to threaten the sustainability of tourism-dependent regions.
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1.2.2.Regulatory Frameworks and Policy Interventions

In response to these challenges, governments and international organizations have
introduced strict sustainability regulations aimed at mitigating tourism’s environmental
impact. Institutions such as the United Nations World Tourism Organization
(UNWTO) and the European Union have implemented sustainability policies that re-
quire hospitality businesses to adopt eco-friendly technologies, carbon-reduction strat-
egies, and sustainable operational models (UNWTO, 2022). These regulatory frame-
works emphasize the importance of environmental conservation, responsible tourism
development, and long-term sustainability in the sector.

1.2.3.Shifting Consumer Preferences Toward Sustainability

Consumer preferences have also played a significant role in driving sustainable tour-
ism. Modern travelers are increasingly seeking eco-friendly accommodations and re-
sponsible travel experiences, leading to a rise in demand for green-certified hotels, car-
bon-neutral transportation, and sustainable tourism initiatives (Legrand et al., 2020).
As a result, businesses are investing in renewable energy, energy-efficient systems,
waste reduction programs, and digital sustainability solutions to meet the growing ex-
pectations of environmentally conscious travelers. Failure to adopt sustainable innova-
tions could render tourism businesses less competitive in an increasingly eco-aware
market.

1.3 Smart Technologies in Sustainable Tourism

The integration of smart technologies has emerged as a pivotal solution to address sus-
tainability challenges in the tourism industry. These advanced technologies provide
data-driven insights, automation, and decentralized transaction systems, enabling ho-
tels, airlines, and tourism operators to optimize resource usage, enhance efficiency, and
reduce environmental impact (Mariani et al., 2021). By leveraging smart technologies,
the tourism sector can minimize energy consumption, improve waste management, and
promote ethical business practices, ultimately contributing to a more sustainable and
resilient industry.

1.3.1.Artificial Intelligence (Al) for Energy Efficiency and Personalization

Acrtificial Intelligence (Al) plays a crucial role in enhancing energy management,
personalizing guest experiences, and optimizing demand forecasting (lvanov et al.,
2019). Al-powered chatbots, smart assistants, and predictive analytics enable hotels and
travel companies to minimize waste, reduce energy consumption, and enhance opera-
tional efficiency. Through Al-driven dynamic pricing models, businesses can adjust
service offerings based on real-time demand, reducing excess energy usage and max-
imizing sustainability efforts.
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1.3.2.Internet of Things (1oT) for Resource Optimization

The Internet of Things (10T) enables real-time monitoring and automation of energy
use, water consumption, and food waste in hospitality and tourism establishments (Mo-
hanty et al., 2020). 10T-based systems automate lighting, air conditioning, and water
usage based on occupancy levels, significantly reducing unnecessary resource con-
sumption. Smart sensors integrated into hotel rooms, airports, and tourism attractions
enhance sustainability by ensuring optimal energy efficiency without compromising
guest comfort.

1.3.3.Blockchain for Transparency and Ethical Business Practices

Blockchain technology enhances security, transparency, and accountability in tour-
ism transactions, reducing fraud and promoting ethical business practices (Nam et al.,
2022). Additionally, blockchain-powered smart contracts enable automated, verifiable
transactions that eliminate unnecessary intermediaries, reducing operational costs and
increasing trust within the tourism ecosystem.

1.3.4.Big Data Analytics for Smart Destination Management

Big data analytics plays a vital role in analyzing visitor behavior, forecasting de-
mand, and optimizing tourism flows (Li et al., 2021). Through data-driven insights,
tourism authorities and businesses can implement smart destination management strat-
egies that prevent over-tourism and ensure a balanced distribution of visitors across
sites. By leveraging big data, tourism operators can develop sustainable travel itinerar-
ies, monitor environmental impact, and enhance infrastructure planning to reduce con-
gestion and promote eco-friendly tourism practices.

1.4. Smart Tourism and Digital Transformation

The concept of smart tourism integrates technology, sustainability, and data-driven
decision-making to create a more efficient and responsible tourism ecosystem (Gretzel
et al., 2015). Leading smart tourism cities, such as Singapore, Amsterdam, and Barce-
lona, have successfully implemented 10T sensors, Al-driven traffic management, and
blockchain-secured transactions to enhance tourism efficiency and sustainability (Koo
etal., 2021).

One example of smart tourism initiatives is Smart Destination Management, where
cities like Amsterdam use Al and big data analytics to monitor visitor density and pre-
vent overcrowding in popular tourist hotspots (Pechlaner et al., 2022). Similarly, Green
Smart Hotels such as Hilton and Marriott have adopted loT-based automation systems
to optimize energy consumption, effectively reducing waste and improving operational
efficiency (Sigala, 2020). In addition, blockchain technology has been integrated into
the travel industry to enhance security and transparency. For instance, TUI Group has
leveraged blockchain-powered hotel booking systems to reduce fraud, enhance data
security, and improve transparency in supply chain management (Nam et al., 2022).
These smart tourism initiatives highlight how advanced technologies are driving sus-
tainability, efficiency, and enhanced visitor experiences in the modern tourism land-
scape.
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2 SEARCH STRATEGY FOR IDENTIFICATION OF

STUDIES

The search strategy was designed to access published literature on smart technologies
in sustainable tourism and hospitality and was conducted in three stages:

Initial Search: A limited search was conducted in Google Scholar, Scopus, and Re-
searchGate to identify relevant keywords contained in the titles, abstracts, and subject
descriptors of studies.

Extensive Literature Search: The identified keywords and synonyms were used to
search multiple databases and journals comprehensively—the Boolean operators AND,
OR, and NOT were applied to refine search results.

Reference List Screening: References and bibliographies of the collected articles were
manually reviewed to identify additional relevant studies for inclusion.

Table 1. Literature Search Details

Search Strategy

Details

List of Databases and
E-Journals Searched

Scopus, ResearchGate, Google Scholar, Emerald Insight, SpringerLink, Taylor &
Francis Online, Wiley Online Library, SSRN (Social Science Research Network),
JSTOR

Keywords Used "Smart tourism and sustainability," "Digital transformation in hospitality," "Artificial
Intelligence in tourism management," "IoT for energy efficiency in hotels."
"Blockchain for tourism security," "Big data analytics in sustainable tourism," "Smart
destination management systems"

Search Modifiers Boolean Operators: Used AND, OR, and NOT to refine search results. Database-

Specific Search Filters were applied in Scopus, IEEE Xplore, and ScienceDirect for
better accuracy.

Search Limitations

Publications between 2023-2024. Only peer-reviewed journal articles, conference
proceedings, and official government reports were considered. English-language
publications only.

Inclusion Criteria

Studies on AL IoT, blockchain, and big data applications in sustainable tourism and
hospitality. Research on energy efficiency, carbon footprint reduction, and smart
tourism planning. Empirical and theoretical studies published in high-impact journals.

Exclusion Criteria

Studies not related to tourism sustainability or smart technologies. Non-peer-reviewed
sources (e.g., blogs, opinion pieces, non-academic reports). Publications before 2023,
unless they provide foundational insights.

Reference Screening

Reference lists and bibliographies of identified papers were manually reviewed to
collect additional relevant studies for inclusion.
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KEY STUDIES ON SMART TECHNOLOGIES IN
SUSTAINABLE TOURISM AND HOSPITALITY

Table 2. Key Studies on Smart Technologies in Sustainable Tourism and Hospitality
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The findings from the reviewed studies indicate that Al, 10T, blockchain, and big
data are significantly reshaping sustainable tourism and hospitality management. Al
and loT-powered automation, energy optimization, and predictive analytics enhance
resource efficiency, particularly in eco-friendly hotel operations (Milosevi¢, 2024;
Khairy et al., 2025). 10T sensors enable real-time tracking of energy and water usage,
reducing operational waste (Hassan, 2025). Blockchain technology strengthens security
and transparency in tourism transactions, particularly in hotel bookings, loyalty pro-
grams, and supply chain monitoring (Hossain et al., 2025; Zhang, 2025). Furthermore,
big data analytics is widely used for smart tourism planning, optimizing visitor flow,
and minimizing over-tourism (Saleh & Jamil, 2024; Pechlaner & Philipp, 2025).

Despite these advancements, several research gaps remain. There is a lack of long-
term studies evaluating the sustainability impact of smart technologies over time. Most
research focuses on short-term implementations, with limited empirical evidence on
long-term resource efficiency and cost-effectiveness. Additionally, the adoption of
smart tourism technologies in developing countries is underexplored, as most studies
focus on Europe, China, and the UK. Future research should investigate the barriers to
implementing Al and blockchain in emerging markets. Another critical concern is cy-
bersecurity risks and data privacy issues associated with Al-driven automation and
blockchain-based transactions. While these technologies enhance operational effi-
ciency, regulatory frameworks for Al ethics, data protection, and blockchain govern-
ance need further examination.

Overall, the reviewed studies demonstrate that smart technologies contribute signif-
icantly to sustainable tourism, but further research is required to assess their long-term
effectiveness, policy integration, and adoption challenges in diverse global contexts.

4 INCLUSION AND EXCLUSION CRITERIA

Table 3. Inclusion and exclusion criteria

Criteria Inclusion Exclusion
Publication Type Peer-revllewed journal articles, conference | Blogs, opinion pieces, white papers, and
proceedings, and government reports non-academic reports

Studies before 2023, unless foundational
to the research topic
Studies on AL IoT, blockchain, and big | Research without a direct link between

Publication Date 2023-2024 (recent studics)

R h F . . . Lo . o
esearch kocts data in sustainable tourism and hospitality | smart technologies and sustainability
Studies on energy efficiency, carbon General tourism trends, marketing
Sustainability Impact | footprint reduction, smart destination strategies, Or consumer experiences
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i
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n
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n

|

g
Full-text articles excluded (Nn=50)
- Insufficient data
- Lack of empirical evidence
1

-

Articles included in the systematic review
(n=250)

Fig. 1. Flow diagram of screening and selection of reviews

5 CONCLUSION

The integration of smart technologies in sustainable tourism and hospitality manage-
ment has significantly transformed the industry, improving operational efficiency, re-
ducing environmental impact, and enhancing customer experiences. This narrative re-
view underscores the role of Artificial Intelligence (Al), the Internet of Things (loT),
blockchain, and big data analytics in promoting sustainability through resource optimi-
zation, predictive analytics, and automation. Practical applications, such as Al-driven
personalization, loT-enabled energy management, and blockchain-secured transac-
tions, illustrate the potential of digital transformation in fostering a more eco-conscious
tourism sector.

Despite these advancements, several barriers hinder the widespread adoption of
smart technologies. Cybersecurity vulnerabilities, high implementation costs, digital
inequality, and ethical concerns in Al-driven automation present significant challenges
that must be addressed. Additionally, there is a lack of long-term empirical studies as-
sessing the sustainability impact of these technologies, particularly in developing re-
gions where infrastructure and financial constraints may limit adoption. Future research
should focus on longitudinal assessments, comparative case studies, and policy anal-
yses to evaluate the effectiveness of smart tourism initiatives and their impact on envi-
ronmental, economic, and social sustainability.

Ultimately, while smart technologies present a transformative opportunity for sus-
tainable tourism and hospitality management, their success relies on strategic imple-
mentation, cross-sector collaboration, and robust regulatory frameworks. Ensuring the
ethical, secure, and inclusive deployment of these technologies will be crucial in shap-
ing a resilient, responsible, and technologically advanced future for the global tourism
industry.
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An Overview of Dindigul Thalapakatti Biriyani

I. M. Karthikeyan?, A. Sebastian Shalvin?

ABSTRACT.

Spice food is one of the oldest traditional and holistic systems practiced in the
southern part of India. “Food itself is Medicine and Medicine itself is Food”, as
indicated by the Tamil quote “Unavae Marunthu, Marunthae Unavu”, indigenous
food, which is traditionally transferred from one generation to the next genera-
tion, hence these food products are known as traditional foods. One of the most
well-known dishes in all of southern India, particularly in Tamil Nadu, is biryani.
Their taste buds and brains automatically mutter. The term "Thalapakatti” refers
to the founder, Mr. Nagasamy, his son, Mr. Dhanabalan, and his grandson, Mr.
Sathish, who went to great lengths to achieve the pinnacles of hospitality. Their
restaurants provided over a thousand families with excellent employment oppor-
tunities and a high standard of living, adding significant value to their small
hometown, which is now well-known worldwide, and contributing substantially
to Tamil Nadu's fame through their restaurants that serve food from a rich cultural
heritage. A literature search in scientific databases: PubMed and Google Scholar,
as well as relevant literature from the Library. To identify studies reporting nu-
tritive values and/or anti-nutrient content of IFs consumed by people of Tamil
Nadu. Data were selected and gathered from a total of 10 kinds of literature and
55 research papers. Some indigenous foods were found to contain high levels of
nutrients and minerals. Hence, efforts are desirable to encourage the inclusion of
these nutritionally superior traditional foods into the usual diets. Indigenous food
preparations are rich in nutraceutical compound that aids in better well-being and
improve immunity. Therefore, it is essential to document indigenous foods in
order to preserve and maintain our traditional knowledge.

Keywords: Traditional cooking Style, Medicinal value, Organic, Biryani

1 Introduction

In 1957, the Thalappakatti Biriyani was first prepared and established in Dindigul as
the Anandha Vilas Biriyani Hotel by Mr. Nagasamy Naidu. He gained the nickname
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"Thalappakatti Naidu," which would eventually become the name of the brand and res-
taurants, because he constantly wore a turban known as THALAPA, a traditional head-
dress, which over time came to represent his brand and cooking methods. Right from
the outset, he always stressed taste and guaranteed that the Biryani made at his hotel
was both delicious and unique. This was accomplished—and continues to be—Dby care-
fully choosing ingredients made from high-quality masala products. Superior grade
Seeraga samba rice, also known as Parakkum sittu, and meat from premium cattle
breeds, especially those found in the well-known cattle markets of Kannivadi and Par-
amathi, were used to make biryani.

The unwavering nature and mouth-watering taste of Thalappakatti Biriyani can be
attributed to Thalappakatti Naidu himself producing all the ingredients, and he took
great care in doing so. Additionally, he created a delicious dish called "Dalcha," which
pairs well with biryani, by using mutton bones and incorporating vegetables such as
brinjals, potatoes, thoor, and dhal. Even though the dish has been around for fifty years,
his cooking methods and family secrets are still closely adhered to, which has preserved
the flavor of "Thalappakatti Biriyani."High quality and flavor are crucial, which is why
the brand of biryani and other food items has become so well-known throughout South
India. Numerous articles regarding our biryani and other food items have been pub-
lished in various journals. Because of our efforts, the average South Indian now uses
the term "Thalappakatti" to refer to High Quality Biriyani. Politicians, previous South
Indian chief ministers, and legendary figures from South Indian cinema have all tasted
Thalappakatti Biriyani. Sivaji Ganesan, the great South Indian film legend, would never
miss Dindigul Thalappakatti Biriyani when he was at his farm residence in Soorakottai.

For the past fifty years, Thalappakatti Biriyani has delighted individuals of all in-
come levels. Mr. Nagasamy Naidu began as a betel nut business before taking the risk
of opening a modest four-seater hotel and seeing the potential of his wife's distinctive
biriyani style. The biriyani initially gained many followers from the nearby cities by
serving his community. For the biryani, a unique spice blend is employed. The taste of
Kannivadi meat, which originates from soft grass-fed goats, and Parakkum Sittu, a sort
of short-grain seeraga samba rice, are different. Because it lacks a distinct flavor, this
rice fully absorbs the flavors of the seasonings, unlike basmati. For those who want to
go above the norm and experience the full potential of South Indian eating, Dindigul
Thalappakatti provides a classy dining experience. Each table will have a dedicated
"captain" who offers the royal guests individualized service, guaranteeing an exclusive
experience. The employees have received specialized training and have been hand-
picked from all around India.

1.1 Hidden Facts

Because the special ingredients used in the dish—pure ghee, elachi, cinnamon,
cloves, pepper, and high-quality cashew nuts—are unique and have their own medicinal
properties, people used to wait in lines to get the top layer of the dish, which was known
to cure stomach ailments. Additionally, they avoided using artificial coloring.
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The table below indicates the highest Consumption of Biriyani and other starters in

the outlets.
Table 1. Sample Value of Biriyani Report
sNO mess AN | NBM | TN [ VEL | PA | BN | DLF | ASK
1 MUTTON BRIYANI (BONE) %0 o2 410 20 152 %6 13 185
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Source: Obtained from Internal Records
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2 Objectives

— To identify the origin, Art of Cooking, and uniqueness of Dindigul Thalappakatti
Biryani.

— To make out the perceptions of customers about Dindigul Thalappakatti Biryani.

— To stumble on out why the Dindigul Thalappakatti Biryani became the favorites of
customers even today.

3 Methodology
Research Design: The present study entailed a quantitative research design.

Sampling Design: Simple, Convenient sampling was used. Eighty-six were the re-
spondents.

Tools and Techniques: The target population in this research paper has been adminis-
tered a structured questionnaire to individuals aged 14 to 50 years old.

Data and Statistical Analysis: Percentage analysis was done to calculate the data.

4 Findings and Discussions

2.30%

\

15.10%

m14-20
m20-30
30-40

[ ]
26.70% 50 Above

Fig. 1. Respondents of different age group levels

By splitting the respondents into different age groups, the demographics of the respond-
ents were determined. Of the respondents, around 55.80% were between the ages of 14
and 20, and roughly 26.70% were between the ages of 20 and 30. This demonstrates
unequivocally that people of all ages, particularly the younger generation, are familiar
with "Dindigul Thalappakatti Biryani."
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8.00%
8.10%
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m b) Monthly

17.90 66.00

0.

Fig. 2. Respondents on the frequency of having the 'Dindigul Thalappakatti Biryani’

When the respondents’ frequency of Dindigul Thalappakatti Biryani' consumption was
examined, it was discovered that 66% of them eat it at least once a week. It was evident
from the results that each responder enjoys Dindigul Thalappakatti Biryani at a differ-
ent time.

26.70 ™ a) Enjoy taste
and flavour.

‘0

® b) It means
value for
money

3.302.30%

Fig. 3. Responses about Dindigul Thalappakatti Biryani.'

Approximately 67.40% of those surveyed said they enjoy the taste and flavor of Din-
digul Thalappakatti Biryani, use it as a celebration dish on a variety of occasions, and
believe it is reasonably priced. The others prefer one of the previously listed character-
istics.

15.10

m Yes

= No

84.90

o,

Fig. 4. Respondents about Dindigul Thalappakatti Biryani' being the favourite meal in India
When asked what their favorite biryani dish was, 84.90% of respondents readily stated

that, out of all the biryanis from various parts of India, Dindigul Thalappakatti Biryani
was their favorite.
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Fig. 5. Respondents about the uniqueness of Dindigul Thalappakatti Biryani

About 86% of respondents said that the Dindigul Thalappakatti Biryani is special be-
cause of its flavor, spices, masalas, and "Dum" cooking method. The remaining 24%
also chose the aforementioned criteria, emphasizing Dindigul Thalappakatti Biryani's
distinctiveness.

5 Limitations of the study

The study focused only one brand of Dindigul Thalappakatti with small sample size
and the peoples given their responses are own bias.

6 Conclusion and Recommendations

The respondents like the taste and flavor of Dindigul Thalappakatti Biryani, according
to the primary data. Among the foods that respondents like the most is this one. The
Dindigul Thalappakatti Biryani was deemed the tastiest dish in India from 2019 to 2024
based on primary and secondary data. As a family tradition, the owners of well-known
Hyderabadi restaurants continue to serve Dindigul Thalappakatti Biryani. Dindigul
Thalappakatti Biryani, according to some, embodies Hyderabad's true essence. Din-
digul Thalappakatti Biryani was mentioned by most respondents as their favorite dish
and a source of fulfillment. The study's foundation is made up of data from a variety of
sources, including target population statistics, books, articles, movies, and internet pub-
lications. People are clearly deprived of their beloved biryani because of their standards
for service and hygienic manufacture. "Biriyani Means Thalapakatti" and "Thalapakatti
Means" Biriyani frequently take the top spot in Chennai and stay there, based on their
perception and the public's acceptance.
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The Role of Al in Hospitality

Opportunities, Risks, and the Future of Smart Tourism

R. Kannant

ABSTRACT.

Artificial Intelligence (Al) is transforming the hospitality industry by enhanc-
ing guest experiences, streamlining operations, and optimizing efficiency. Al-
powered chatbots, virtual concierges, and predictive analytics are revolutionizing
customer service and operational decision-making. However, Al integration also
raises concerns regarding cybersecurity, data privacy, and workforce transfor-
mation. This study explores Al’s adoption across leading hospitality brands and
smart tourism destinations, assessing its real-world applications. Furthermore, it
analyzes cybersecurity measures, global regulatory frameworks such as the
GDPR, and industry best practices to ensure the secure deployment of Al. Work-
force implications, including job transformations and skill requirements, are also
examined. Expert insights from Al specialists and hospitality professionals pro-
vide a comprehensive understanding of current trends and challenges. Addition-
ally, the study evaluates the role of Al in improving revenue management strate-
gies through dynamic pricing models and demand forecasting. Al-driven auto-
mation in back-end operations, such as inventory management and predictive
maintenance, is also considered. The ethical implications of Al, including bias in
algorithmic decision-making and transparency in data usage, are critically ana-
lyzed. The study also investigates how Al can enhance sustainability in hospital-
ity by optimizing energy consumption and reducing waste. Furthermore, the in-
fluence of Al in post-pandemic recovery strategies, such as contactless services
and digital health monitoring, is explored. The study concludes with strategic
recommendations for ethical Al adoption and regulatory compliance to balance
innovation with security.

Keywords: Al in Hospitality, Smart Tourism, Cybersecurity, Automation,
Workforce Transformation, Ethical Al, Data Privacy.

1 Introduction

Artificial Intelligence (Al) is transforming the hospitality industry by enhancing guest
experiences, streamlining operations, and optimizing efficiency. Al-powered chatbots,
virtual concierges, and predictive analytics are revolutionizing customer service and
operational decision-making. However, Al integration also raises concerns regarding
cybersecurity, data privacy, and workforce transformation. This study explores Al’s
adoption across leading hospitality brands and smart tourism destinations, assessing its
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real-world applications. Furthermore, it analyzes cybersecurity measures, global regu-
latory frameworks such as the GDPR, and industry best practices to ensure the secure
deployment of Al. Workforce implications, including job transformations and skill re-
quirements, are also examined. Expert insights from Al specialists and hospitality pro-
fessionals provide a comprehensive understanding of current trends and challenges.
Additionally, the study evaluates the role of Al in improving revenue management
strategies through dynamic pricing models and demand forecasting. Al-driven automa-
tion in back-end operations, such as inventory management and predictive mainte-
nance, is also considered. The ethical implications of Al, including bias in algorithmic
decision-making and transparency in data usage, are critically analysed. The study also
investigates how Al can enhance sustainability in hospitality by optimizing energy con-
sumption and reducing waste. Furthermore, the influence of Al in post-pandemic re-
covery strategies, such as contactless services and digital health monitoring, is ex-
plored. The hospitality industry is leveraging Al to offer personalized services, predic-
tive analytics, and automation, thereby enhancing customer satisfaction and operational
efficiency. From Al-driven booking systems to smart hotel rooms, Al is revolutionizing
travel experiences. However, its rapid adoption raises challenges, including cybersecu-
rity threats, regulatory compliance, and workforce displacement. This study aims to
assess Al’s role in hospitality, addressing both opportunities and risks while providing
strategic recommendations for responsible implementation.

Al is also enabling hotels to create more interactive and immersive experiences for
guests. Through Al-driven voice assistants and smart room technologies, guests can
control room settings such as lighting, temperature, and entertainment systems using
voice commands. These innovations enhance convenience and provide a seamless,
tech-driven experience for travellers. Additionally, Al-powered virtual reality (VR) and
augmented reality (AR) applications are being used to offer virtual tours of hotels and
destinations, allowing guests to explore accommodations before making a booking de-
cision. Another significant application of Al in hospitality is its ability to process and
analyse vast amounts of data for customer behaviour insights. Al-driven sentiment anal-
ysis tools can assess guest feedback from online reviews and social media to identify
areas of improvement for hotels and tourism services. This data-driven approach allows
businesses to tailor their services, address guest concerns promptly, and enhance overall
satisfaction levels. Moreover, Al is improving marketing and customer engagement
strategies through personalized advertising and recommendation engines. Al algo-
rithms analyze browsing and booking history to create targeted marketing campaigns,
ensuring that promotions are relevant to individual preferences. Hotels and travel agen-
cies can leverage Al chatbots for 24/7 customer support, reducing response times and
providing instant assistance to guests.

Despite these advancements, the growing reliance on Al presents certain risks that
must be addressed. Cybersecurity threats, including data breaches and Al-powered
fraud, pose significant challenges to hospitality businesses. Ensuring robust cybersecu-
rity frameworks and compliance with global data protection regulations is essential to
safeguard guest information. Additionally, there is an ongoing debate regarding the
ethical implications of Al in hospitality, particularly concerning the potential bias in Al
algorithms and the transparency of Al-driven decision-making processes. Workforce
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transformation is another critical aspect of Al adoption. While Al automation is reduc-
ing the need for manual labour in repetitive tasks such as check-ins, housekeeping
scheduling, and customer inquiries, it is also creating new job opportunities in Al man-
agement, data analytics, and technology-driven roles. The industry must focus on re-
skilling and upskilling employees to adapt to these changing demands, ensuring that Al
complements rather than replaces human workers. As Al continues to evolve, its impact
on the hospitality sector will only grow. The successful implementation of Al requires
a balanced approach that integrates technological advancements with ethical consider-
ations, regulatory compliance, and workforce development. The study concludes with
strategic recommendations for ethical Al adoption and regulatory compliance to bal-
ance innovation with security, ensuring that Al remains a valuable tool for enhancing
guest satisfaction, operational excellence, and industry sustainability.

1.1 RATIONALE AND SIGNIFICANCE OF THE STUDY

The rapid integration of Artificial Intelligence (Al) in the hospitality sector presents
both opportunities and challenges, making it essential to examine its impact on smart
tourism. This study is significant as it explores how Al enhances guest experiences,
streamlines operations, and improves efficiency while addressing critical risks such as
cybersecurity threats, data privacy concerns, and job displacement. Understanding
these factors will help businesses adopt Al responsibly, ensuring a balance between
innovation and security. The findings will provide valuable insights for industry stake-
holders, policymakers, and researchers, guiding strategic decision-making for a future
where Al-driven hospitality remains ethical, efficient, and guest-centric.

1.2 STATEMENT OF THE PROBLEM

The growing adoption of Artificial Intelligence (Al) in the hospitality industry has
transformed customer experiences, operational efficiency, and business strategies.
However, this rapid technological advancement also brings significant challenges, in-
cluding cybersecurity risks, data privacy concerns, and potential job displacement.
While Al enhances personalization, automates processes, and optimizes pricing strate-
gies, there is a lack of a comprehensive understanding of its long-term implications on
security, workforce dynamics, and ethical considerations. The hospitality sector must
address these issues to ensure Al is implemented responsibly, maintaining a balance
between automation and human interaction. Additionally, with rising cyber threats tar-
geting Al-driven systems, there is an urgent need for stronger data protection measures.
This study aims to analyze the opportunities and risks associated with Al in hospitality,
assess its impact on smart tourism, and provide strategic recommendations to maximize
benefits while mitigating potential drawbacks, ensuring a sustainable and guest-centric
future for the industry.
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1.3 SCOPE OF THE STUDY

This study examines the role of Artificial Intelligence (Al) in the hospitality industry,
focusing on its applications, benefits, risks, and future implications in the context of
smart tourism. It examines how Al-powered technologies such as chatbots, virtual con-
cierges, facial recognition, predictive analytics, and automation are transforming cus-
tomer experiences and operational processes. The study also investigates Al-driven in-
novations in hotel management, including dynamic pricing strategies, personalized
marketing, and smart room automation, which enhance guest satisfaction and business
efficiency. Additionally, it evaluates the impact of Al on workforce dynamics, address-
ing concerns about job displacement and the evolving role of human employees in Al-
integrated environments. A critical aspect of this study is the examination of cyberse-
curity risks associated with Al adoption in hospitality. As Al systems handle vast
amounts of sensitive customer data, research explores potential threats, including data
breaches, identity theft, Al-powered cyberattacks, and regulatory compliance issues.
The study also assesses the effectiveness of existing security measures and proposes
strategies to strengthen data protection while maintaining transparency and ethical Al
usage.

Furthermore, the study extends to the future of smart tourism, exploring emerging Al
trends such as 10T integration, augmented reality (AR) experiences, and Al-driven sus-
tainability initiatives. It examines how Al contributes to eco-friendly practices in the
hospitality industry by optimizing energy consumption, reducing waste, and promoting
sustainable tourism. The study also looks at AI’s role in improving safety and conven-
ience in travel, including Al-powered security systems, automated check-ins, and per-
sonalized travel recommendations. By defining the scope in these key areas, the study
aims to provide valuable insights for industry professionals, policymakers, researchers,
and hospitality businesses, helping them navigate Al’s challenges and opportunities
while ensuring a balanced, secure, and customer-centric approach to Al-driven innova-
tion in hospitality.

1.4 OBJECTIVES

— To analyze AI’s role in enhancing personalized guest experiences in the hospitality
industry.

— To evaluate the impact of Al-driven automation on operational efficiency and cost
reduction.

— To examine cybersecurity risks and data privacy concerns in Al-powered hospitality
services.

— To assess Al’s influence on workforce dynamics and job transformation in the sec-
tor.

— To explore Al-driven innovations in smart tourism and sustainable hospitality prac-
tices.

— To provide strategic recommendations for ethical and secure Al implementation in
hospitality.
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1.5 RESEARCH QUESTIONS

— How does Al enhance personalized guest experiences in the hospitality industry?

— What are the key benefits and challenges of Al-driven automation in hotel opera-
tions?

— What cybersecurity risks and data privacy concerns arise from Al adoption in hos-
pitality?

— How is Al impacting workforce dynamics and job roles in the hospitality sector?

— What role does Al play in promoting smart tourism and sustainable hospitality prac-
tices?

2 REVIEW OF LITERATURE

Several researchers have highlighted the diverse applications of Al in the hospitality
industry. According to lvanov and Webster (2019), Al-driven chatbots and virtual con-
cierges have enhanced customer service by providing instant responses to guest inquir-
ies, reducing waiting times, and improving overall satisfaction. Al-powered recommen-
dation systems also play a crucial role in offering personalized travel experiences based
on customer preferences, as noted by Buhalis and Leung (2018). These systems utilize
machine learning algorithms to analyze guest behavior and suggest customized ser-
vices, from room preferences to dining recommendations.

Moreover, Al has significantly improved operational efficiency in hotel manage-
ment. A study by Tussyadiah and Miller (2020) found that Al-driven automation, such
as self-service check-ins and smart room technologies, has streamlined operations, re-
ducing labor costs while enhancing guest convenience. Hotels like Hilton and Marriott
have implemented Al-powered robots for housekeeping and customer interactions, im-
proving service speed and accuracy (lvanov, 2020). Similarly, predictive analytics is
being used for dynamic pricing strategies, allowing hotels to adjust rates based on de-
mand, competition, and guest booking patterns (Gretzel, 2019).

While Al offers numerous benefits, researchers have also identified significant cy-
bersecurity risks associated with its adoption in the hospitality industry. According to
Sharda et al. (2021), Al-driven hotel management systems store vast amounts of sensi-
tive customer data, making them prime targets for cybercriminals. Data breaches,
phishing attacks, and Al-powered hacking techniques pose serious threats to guest pri-
vacy and business integrity. A study by Kietzmann et al. (2020) emphasized the need
for robust cybersecurity frameworks to protect Al-driven hospitality platforms from
cyber threats.

Regulatory compliance is another critical concern in Al adoption. The General Data
Protection Regulation (GDPR) and other data protection laws require hospitality busi-
nesses to implement stringent security measures. Research by Martin et al. (2021) high-
lights the importance of encryption, multi-factor authentication, and Al-powered fraud
detection tools to safeguard customer data. Additionally, issues related to Al biases and
the ethical use of Al raise concerns about the fairness and transparency of Al-driven
decision-making processes in hospitality services.
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3 RESEARCH METHODOLOGY

This study adopts a qualitative and descriptive research approach to analyze the role
of Artificial Intelligence (Al) in the hospitality industry, focusing on its applications,
benefits, risks, and future implications. Secondary data collection is the primary method
employed, involving an extensive review of academic journals, industry reports, case
studies, and published research on Al in the hospitality sector. Various sources, includ-
ing peer-reviewed articles, white papers, and reports from organizations such as the
World Tourism Organization (UNWTO) and hospitality technology firms, are exam-
ined to ensure a comprehensive understanding of Al’s impact. A comparative analysis
of Al adoption in leading hospitality brands, including hotel chains and smart tourism
destinations, is conducted to assess real-world applications. The study also examines
cybersecurity measures and regulatory frameworks related to Al-driven hospitality ser-
vices, analyzing global data protection laws, such as the GDPR, and industry best prac-
tices. To understand workforce implications, research on Al-induced job transfor-
mation and skill development requirements is reviewed. Additionally, expert opinions
from industry professionals, Al specialists, and hospitality managers are analyzed
through available interviews and reports to gain insights into current trends and chal-
lenges. A thematic approach is used to categorize findings under key aspects such as
guest experience, operational efficiency, cybersecurity risks, workforce adaptation, and
sustainability. By employing this methodology, the study provides an in-depth evalua-
tion of Al’s role in hospitality, offering valuable recommendations for businesses, pol-
icymakers, and researchers to ensure ethical and efficient Al integration in the industry.

3.1  Qualitative research approach used

Comparative Analysis: Al adoption in leading hospitality brands (e.g., Hilton, Marriott)
and smart tourism destinations.

Cybersecurity & Regulatory Frameworks: Examination of GDPR, data protection laws,
and cybersecurity practices in Al-driven hospitality services.

Workforce Transformation: Analysis of AI’s impact on job roles, skill requirements,
and human-Al collaboration.

Expert Opinions: Review of interviews and reports from hospitality managers, Al spe-
cialists, and industry leaders.

VARIABLES USED IN THE STUDY

Independent Variables (Factors Influencing Al in Hospitality)

— Al-Driven Automation: Use of chatbots, virtual assistants, and smart systems in ho-
tel operations.
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— Personalization Technologies: Al-based recommendation systems for tailored guest
experiences.

— Cybersecurity Measures: Data protection frameworks and Al-driven security proto-
cols.

— Workforce Adaptation: Employee reskilling, job transformation, and Al-human col-
laboration.

— Sustainability Initiatives: Al’s role in energy efficiency, waste management, and
eco-friendly tourism.

Dependent Variables (Outcomes of Al Integration in Hospitality)

— Customer Satisfaction: Measured by guest feedback, reviews, and retention rates.

— Operational Efficiency: Reduction in costs, improved service speed, and automation
benefits.

— Data Privacy and Security: Effectiveness of Al-driven cybersecurity frameworks.

— Employment Trends: Job displacement, new skill requirements, and workforce
transformation.

— Sustainable Practices: AI’s impact on environmental conservation and resource op-
timization.

These variables help assess Al’s effectiveness, risks, and long-term impact on the
hospitality industry.

4 ANALYSIS

The integration of Artificial Intelligence (Al) in the hospitality industry presents both
transformative opportunities and critical challenges. This section analyzes key findings
related to AI’s role in enhancing guest experiences, improving operational efficiency,
and addressing cybersecurity risks while interpreting their broader implications for the
industry.

4.1  Al-Driven Personalization and Customer Experience

The analysis of various Al applications in hospitality reveals that personalized customer
experiences are one of the biggest advantages. Al-powered chatbots, virtual assistants,
and recommendation engines enable businesses to tailor services to individual guest
preferences. Machine learning algorithms analyze booking patterns, past interactions,
and real-time behavior to offer customized solutions such as room preferences, dining
recommendations, and special offers. This level of personalization has been found to
increase customer satisfaction, improve loyalty, and boost revenue. However, the reli-
ance on Al for personalization raises concerns about data privacy. The interpretation
suggests that while Al can enhance guest experiences, businesses must ensure transpar-
ency in data collection and usage to maintain customer trust.

PAGE 78



Indian Journal of Hospitality Management, IHMA, VOL 7, Issue I

4.2 Operational Efficiency and Automation

The analysis of Al’s impact on operational processes shows significant improve-
ments in efficiency and cost reduction. Automated check-ins, smart room technologies,
and Al-powered housekeeping robots have streamlined hotel management. Predictive
analytics has enabled dynamic pricing strategies, optimizing room rates based on de-
mand and competitor pricing. This has led to increased profitability for hotels and travel
agencies. However, the interpretation of these findings suggests that while Al reduces
human errors and speeds up operations, excessive reliance on automation may diminish
the human touch that is crucial in hospitality. A balance between Al-driven automation
and human interactions is necessary to maintain the essence of personalized guest ser-
vice.

4.3 Cybersecurity Risks and Data Privacy Concerns

The study’s analysis of cybersecurity risks highlights the growing threat of AI-powered
cyberattacks targeting hospitality businesses. Al systems store vast amounts of cus-
tomer data, making them susceptible to hacking, data breaches, and identity theft. The
interpretation suggests that strengthening cybersecurity frameworks, implementing Al-
driven fraud detection, and ensuring compliance with global data protection regulations
are essential for mitigating risks. Al’s ability to enhance security through facial recog-
nition and automated threat detection is beneficial, but businesses must adopt ethical
Al practices to prevent the misuse of guest information.

4.4  AD’s Impact on Workforce Dynamics

The analysis of AI’s role in employment suggests that automation is replacing certain
low-skill jobs in the hospitality sector, such as front desk operations and housekeeping.
However, Al is also creating new job opportunities that require technical expertise and
Al management skills. The interpretation of these findings suggests that the industry
must prioritize reskilling and upskilling employees to adapt to Al-driven work environ-
ments. Al should complement human workers rather than replace them, ensuring that
hospitality retains its human-centric approach.

4.5  Future of Smart Tourism and Sustainability

The role of Al in smart tourism has been analyzed through case studies of Al-driven
virtual tour guides, AR-based travel experiences, and Al-powered sustainability initia-
tives. Al enhances eco-friendly practices by optimizing energy consumption and reduc-
ing waste in hotels. The interpretation of these findings suggests that Al can drive sus-
tainable tourism if implemented responsibly. Future strategies should focus on integrat-
ing Al with green technologies while ensuring ethical and responsible Al adoption.
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5 FINDINGS

5.1  Comparative Analysis of Al Adoption

Leading hotel chains, such as Hilton and Marriott, utilize Al-powered chatbots, facial
recognition, and predictive analytics for personalized guest experiences. Smart tourism
destinations integrate Al-driven virtual guides, real-time translation services, and auto-
mated check-ins.

5.2  Cybersecurity and Regulatory Measures

Hotels are facing growing cyber threats, including data breaches and Al-driven fraud.
GDPR and industry best practices emphasize secure Al deployment through encryp-
tion, authentication, and fraud detection tools.

5.3  Workforce Implications

Al is replacing repetitive tasks in housekeeping and front-desk operations, but creating
demand for Al management skills. Employee reskilling programs are essential to bal-
ance Al automation with human expertise.

5.4  Expert Insights on Al Trends and Challenges

Al specialists highlight concerns about biased algorithms and the ethical use of Al.
Hospitality managers emphasize the need for balancing Al efficiency with personalized
human service.

6 SUGGESTIVE RECOMMENDATIONS

Ethical Al Implementation: Ensure transparency in Al decision-making and mitigate
biases. Strengthen Cyber Security Frameworks: Adopt Al-driven fraud detection and
comply with global data protection laws. Enhance Workforce Adaptation: Invest in Al
training and up-skilling programs. Optimize Al for Sustainable Hospitality: Implement
Al-driven sustainability initiatives, such as energy-efficient smart rooms. Balance Au-
tomation with Human Interaction: Retain human-centric service in luxury hospitality
settings.

7 LIMITATIONS

Data accessibility constraints in obtaining proprietary Al implementation details. Var-
iability in Al regulations across different jurisdictions. Generalizability is limited due
to varying levels of Al adoption in different hospitality sectors.
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8 CONCLUDING OBSERVATIONS

Artificial intelligence is revolutionizing the hospitality industry by enhancing effi-
ciency, security, and customer experiences. From personalized guest interactions to
predictive analytics for demand forecasting, Al-driven innovations are reshaping oper-
ations and service delivery. Hotels and restaurants are leveraging Al for automated
check-ins, smart room controls, chatbots, and data-driven decision-making, ultimately
optimizing guest satisfaction and operational performance. However, while Al presents
immense opportunities, responsible adoption is critical to ensuring sustainable growth
and ethical implementation.

Cybersecurity risks, data privacy concerns, and regulatory compliance must be ad-
dressed to build trust among guests and stakeholders. Implementing robust data protec-
tion measures, such as encryption, anonymization, and adherence to global data protec-
tion regulations like GDPR, is crucial in mitigating risks associated with Al adoption.
Furthermore, Al integration should be balanced with workforce development strategies.
Ethical considerations in Al deployment, such as transparency, fairness, and bias miti-
gation, are equally important. Al systems should be designed to promote inclusivity
and unbiased decision-making, ensuring that guest interactions remain fair and person-
alized.

However, its adoption must be strategically managed by integrating cybersecurity
measures, regulatory compliance, and workforce development. A balanced approach
that embraces innovation while addressing ethical concerns will ensure that Al serves
as an enabler of guest-centric experiences rather than a disruptor. As the industry con-
tinues to evolve, responsible Al adoption will be crucial in shaping the future of hospi-
tality, promoting efficiency, security, and sustainable growth.
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Robotics in Hospitality: Evaluating the Efficiency and
Guest Perceptions of Automated Services
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ABSTRACT.

The hospitality industry increasingly integrates advanced technologies to en-
hance operational efficiency and guest experiences. Among these innovations,
robotic services have emerged as a transformative solution, offering automation
in areas such as check-in, concierge services, room service, and housekeeping.
With the growing adoption of artificial intelligence (Al) and robotics, hotels seek
to optimize service delivery while maintaining high customer satisfaction stand-
ards. Adopting robotic services is often framed through the Technology Ac-
ceptance Model (TAM), which assesses how perceived ease of use and useful-
ness influence user acceptance. Additionally, SERVQUAL, a widely used model
in service quality assessment, helps evaluate guest perceptions of robotic services
compared to traditional human interactions. While automation offers increased
efficiency, speed, and consistency, concerns regarding personalization, privacy,
and emotional connection remain significant. This research is particularly rele-
vant as the hospitality industry navigates evolving guest expectations and labor
market challenges. By analyzing guest sentiment and operational efficiency, this
study provides valuable insights for hotel managers considering automation. Un-
derstanding the balance between technological innovation and personalized ser-
vice is crucial in ensuring that robotic services enhance, rather than diminish, the
overall guest experience.

Keywords: Automation, Satisfaction, Technology, Innovation, Efficiency, In-
teraction

1 Introduction

Radical changes in the hospitality industry have become a turning point for the tourism
industry due to the uncertain and challenging economic environment of the past two
years. With many travel and hospitality companies beginning to employ the use of ro-
bots in many frontline services (e.g., customer service), these changes have contributed
to improving customer service models and elevating the travel experience. G. servers
as well as doorkeepers) (Palrdo et al., 2023).

The hospitality sector, which is well known for emphasizing customer satisfaction
and experience, is sensitive to linguistic subtleties. Words are not just symbols; they
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have meanings and implications that can greatly affect employee morale, guest satis-
faction, and the perception of the brand as a whole. It is becoming increasingly neces-
sary to review and improve our professional vocabulary as we move into a time of rapid
technological advancement and shifting guest expectations (The Power of Words, n.d.).
Discussions about how robots will replace human labor and jobs are common among
researchers and practitioners, driven by the rapid development and application of Al
and robotics technologies. Facial recognition, robotics, wearables, and voiceover tech-
nologies are all combined in these automation technologies, which can be used in the
production and delivery of goods and services (Kim et al., 2021). The time required for
staff to complete tasks is a key indicator of productivity for hotels; the shorter the time,
the lower the labor cost. As a result, investing in robot labor is frequently less expensive
than paying employees (Tussyadiah & Park, 2018). Understanding how customers react
to hotel service robots is crucial, given the trend toward integrating robotics and artifi-
cial intelligence into tourism and hospitality operations. To accomplish this goal, two
investigations were carried out: an internet-based questionnaire and a lab test that em-
ployed biosensors to measure the automatic emotional responses (Tussyadiah & Park,
2018). The Czech word "robota," which means "forced labor," is where the word "ro-
bot" originates. The term originally denoted simple machines that carried out mundane,
repetitive tasks; however, in popular culture, it has come to refer to intelligent, anthro-
pomorphic robots. A "reprogrammable multifunctional™ robot is a device that can be
programmed to move parts, materials, tools, or specialized equipment in order to carry
out a range of tasks. Robots are capable of a wide range of intricate tasks. Using infor-
mation gathered from various sensors and other sources, including the perceive-think-
act paradigm, they can make decisions on their own and quickly adapt to their surround-
ings (Meidute-Kavaliauskiene et al., 2021). Service robots (SR) are here to stay and are
becoming more and more appreciated. There is a dearth of research on collaborative
intelligence to understand human-robot partnerships better. In order to close that
knowledge gap, this study looked at the value of SR from the viewpoint of the visitor,
which helped to clarify the co-value creation process in the context of full-service hotels
(Lin & Mattila, 2021). Robots are being used in a wide range of front-line services,
such as robotic waiters in dining establishments and robotic hotel concierges. Service
robots are being used by an increasing number of businesses in the hospitality and tour-
ism sectors in an effort to lower operating expenses and improve customer service (e.g.,
increased practicality). Customers may therefore believe that a disruptive innovation of
this kind is changing the preexisting terms of the service-provider partnership. This
study investigates how customers attribute the company's reasons for implementing
service robots using attribution theory (Belanche et al., 2021). The hospitality and tour-
ism sector has been among the many industries that have embraced artificial intelli-
gence and other internet technologies, such as RAISA (Robots, Artificial Intelligence
and Service Automation), as a result of the fourth industrial revolution. More businesses
are implementing RAISA through commercial services, such as chatbots, robot conci-
erges, delivery robots, conveyor restaurants, self-service information/check-in/check-
out kiosks, and many more, as the industry has historically relied on a manual labor
force (Wu et al., 2023). By intelligently analyzing large data sets, the Al system offers
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users customized recommendations. In addition to offering prompt and precise person-
alized recommendations, this Al-powered sales tool can significantly reduce the com-
pany's labor expenses. Thus, the general trend that is consistent with social progress
requirements, as well as the laws governing economic and social development, is the
advancement of artificial intelligence (Wu et al., 2023). Customers are more likely to
be satisfied with service robots that can be programmed to exhibit human characteris-
tics (such as emotions) and become "so cute!". In line with conventional expectations
for interpersonally oriented traits, a 2022 study published in the International Journal
of Hospitality Management discovered that customers found a more human-like robot
more satisfying only if they thought it was female (Grandey & Morris, 2023). Since
fully automated hotels are still a niche market and may not become a significant part of
the industry soon, it is challenging to apply the knowledge gained to other tourism-
related activities due to their intended use (Reis et al., 2020). Hotels are gaining a com-
petitive edge by integrating advanced technology into a range of service settings. Cer-
tain accommodations have adopted diverse technological advancements (e.g.). artificial
intelligence (Al), Internet of Things (IoT), and service robots to improve the visitor
experience. Many hotel chains (e.g., Mandarin Oriental, Sheraton, Hilton, and Marriott)
are testing the use of robots for customer service in some US cities. These robots in-
clude concierges (i.e., directing, amusing kids, responding to inquiries, giving travel
advice, and carrying luggage), luggage robots, and robots that provide room service
(i.e., food delivery) (Cheong & Law, 2023).

2 Conceptual Background

Since the advent of service robots, which lower operating costs while also enabling
improved customer service, technological innovation has experienced a surge in popu-
larity. Improving the hospitality experience for customers—specifically, by decreasing
wait times or improving consistency of service—is another common justification for
the use of service robots (Palrdo et al., 2023). Artificial intelligence (Al) and robots are
increasingly prevalent in the travel and tourism sector. Customers have many options
these days that involve interacting with both humans and robots. Many experimental
investigations were carried out. Four tests showed that consumers felt differently about
robot-staffed businesses than they did about human-staffed businesses. Hotels (with
human staff) during the peak of the COVID-19 pandemic. The outcomes differed from
earlier research, which was carried out prior to the COVID-19 pandemic. The respond-
ents' preference was linked to the global health crisis because perceived threat played a
significant moderating role in their preference for hotels staffed by robots (Kim et al.,
2021).

Automation has long been used in service environments (e.g, self-service kiosks),
and the creation of robots for the service industry began many years ago. However, as
artificial intelligence and robotics have advanced recently, we are seeing an increasing
number of service robots—including those that interact with customers, entering the
tourism and hospitality sectors (Tussyadiah & Park, 2018). Advanced image recogni-
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tion and processing techniques enable robots to navigate complex service environ-
ments, and their increased natural language processing capabilities enable complex in-
teractions with humans. As a result, hotels, airports, and restaurants are using artificial
intelligence-equipped robots with machine learning applications. Crises like COVID-
19 put hospitality businesses in a special position where they must prioritize the phys-
ical distance that robots can successfully provide as well as the health and safety of
their clients and staff (Meidute-Kavaliauskiene et al., 2021). The Industry 4.0 revolu-
tion has brought about significant changes. Among these modifications, the use of robot
technology was one of the most important. In industrial organizations, robotic technol-
ogy is starting to be applied more and more. It is particularly useful in production set-
tings. The robot technology that is part of Industry 4.0 is seen as disruptive. However,
the service industries (health, transportation, etc.) find this technological innovation far
more appealing, which are regarded as labor-intensive fields. Robots in the service sec-
tor can thus be seen as a technological innovation revolution (Meidute-Kavaliauskiene
et al., 2021). Most businesses regularly incorporate technology-based initiatives into
their marketing strategies, but occasionally, consumers find them to be offensive or
detrimental. These kinds of innovations have the potential to change the implicit psy-
chological contract—also known as the "individual's relational schema regarding the
rules and conditions of the resource exchange between the organization and the person”,
that has been formed between clients and service providers (Belanche et al., 2021).

3 Objectives of Study

— To measure the efficiency of robotic services by analyzing response time, task com-
pletion, and accuracy.

— To understand how guest opinions change before, during, and after using robotic
services.

— To identify the main factors that affect guest satisfaction, such as ease of use and
service quality.
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Fig. 1. Robotics in Hospitality: Efficiency and Guest Perceptions of Automated Service
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Service robots are described as "autonomous, system-based, and flexible interfaces that
interact, communicate, and provide customer service to an organization.”. This defini-
tion captures the unique features that distinguish service robots from other technologies
in the production and delivery of hospitality services. For instance, service robots have
greater environmental flexibility in terms of reaction and adaptation than self-service
kiosks or preprogrammed tablets (Applications and Implications of Service Robots in
Hospitality, n.d.). Robots are now being utilized by travel and hospitality businesses to
perform a range of tasks, including informational duties, housekeeping, room service,
item delivery, serving food and beverages, and entertaining guests. The potential for
providing automated services to boost efficiency, expand service capacity, maintain a
high level of quality, boost competitiveness, reduce costs, and enhance financial out-
comes is acknowledged by the service industries (Ivanov et al., 2020). According to
recent research, the use of artificial intelligence-powered service robots in the hospital-
ity industry has been positively correlated with online customer satisfaction ratings, a
particularly significant form of electronic word-of-mouth. However, it is unclear
whether moderating factors increase or decrease this relationship (Borghi et al., 2023).
There are many advantages to using service robots. They will not become fatigued from
harassment or disseminate airborne viruses. They could automate boring jobs, cut ex-
penses, and increase productivity. Robots are available to work around the clock, with-
out the need for sick days, holidays, or paid time off, so customers can always count on
a staffed hotel or car rental front desk. This is true barring the odd software update or
glitch. There are many advantages to using service robots. They will not become fa-
tigued from harassment or disseminate airborne viruses. They could automate boring
jobs, cut expenses, and increase productivity. Robots are available to work around the
clock, without the need for sick days, holidays, or paid time off, so customers can al-
ways count on a staffed hotel or car rental front desk. This is true barring the odd soft-
ware update or glitch (Grandey & Morris, 2023). Because of the rapid advancements
in robotics, big data, and artificial intelligence (Al), which have opened up new avenues
for research, services are changing at an impressive rate. Our aim is twofold: firstly, to
contribute to the literature by examining the benefits and drawbacks of using service
robots in the hospitality sector; and secondly, to put our knowledge of the technological
and architectural features of a fully automated plant based on an applicable case into
practice (Reis et al., 2020). Given their critical role in the hospitality industry's future,
artificial intelligence (Al) and robots are attracting the attention of researchers and hotel
managers alike. Adopting robotic services is difficult, though, because of the state of
the art at the moment and our limited knowledge of how robotic services and customer
happiness interact (Cheong & Law, 2023). Since robotic technologies have not ad-
vanced to the point where they can now replace hotel staff, many people see more un-
certainty than opportunity in the future of service robots. The pandemic has increased
the urgency of a contactless hotel experience, so it will be even more important to study
guest acceptance of hotel-specific service robots when leisure travel fully resumes
(Ausar, 2021). The users of Al systems determine their efficacy and efficiency. These
tools and technologies could be costly, ineffectual, and even cause customer dissatis-
faction if hotel managers do not know how to use them properly. It is also essential to
remind your employees that while Al technologies can assist them in enhancing their

PAGE 86



Indian Journal of Hospitality Management, IHMA, VOL 7, Issue I

performance, they cannot replace their genuine ability to connect with guests. Encour-
age people to believe that while Al cannot defeat them, a brand that uses Al can (The
Future of Hospitality Industry, n.d.). In the food and beverage industry, success is
largely determined by creating memorable experiences and providing value for the
money spent. Restaurants that draw crowds but fail to deliver special moments often
lose business because they struggle to attract repeat customers. Creating a memorable
dining experience that boosts customer satisfaction and revenue is one way for a res-
taurant to attract customers. Eating is one of the most popular tourist activities when
traveling, and travelers spend a significant portion of their luxury budget on it. Gas-
tronomy and appreciating cuisine are essential components of the travel experience. By
providing not only food and drink but also entertaining and unique experiences [5],
which patrons may wish to post on social media platforms, restaurants are in this sense
serving a vital supportive role for tourists (Dabral et al., 2022). Robots are being used
in a wide range of front-line services, such as robotic waiters in dining establishments
and robotic hotel concierges. An increasing number of businesses in the travel and hos-
pitality sectors are implementing service robots to lower operating expenses and offer
customers better services (e.g., increased practicality). Customers may therefore be-
lieve that a disruptive innovation of this kind is changing the pre-existing terms of the
service-provider arrangement. This study, which is grounded in attribution theory, in-
vestigates how consumers interpret the reasons behind the company's decision to de-
ploy service robots (i.e., e. Customers' intentions to use and recommend this innovation
are impacted by two factors: cost reduction and service enhancement (Belanche et al.,
2021).

4 Methodology

To evaluate the efficiency and guest perceptions of automated services in the hospitality
industry, data were collected over six months from 500 hotel guests across five hotels
equipped with robotic services. Participants, ranging in age from 18 to 65 with an equal
gender distribution, were asked to complete a series of surveys at different stages: a
pre-stay survey to gauge initial perceptions, a post-stay survey to assess experiences
and satisfaction, and a follow-up survey one month after their stay to evaluate lasting
impressions. Additionally, in-depth interviews were conducted with 50 randomly se-
lected guests, providing qualitative insights into their experiences. Researchers also
conducted observational studies in the hotels' lobbies and common areas to record the
frequency and nature of interactions between guests and robots, noting any visible re-
actions. Operational data from hotel management systems, such as response times, task
completion times, and error rates, were also collected and analyzed. The surveys in-
cluded a mix of Likert scale questions and open-ended questions to capture both quan-
titative and qualitative data, while the interviews provided deeper, narrative accounts
of guest experiences (S. J. Yadav, 2024). This multi-faceted data collection approach
ensured a comprehensive understanding of guest perceptions and the operational effi-
ciency of robotic services in the hospitality industry. This study used a survey-based
approach to understand the efficiency of robotic services and guest perceptions. A total
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of 500 hotel guests were selected before their stay to take part in a pre-stay survey,
which measured their expectations and initial opinions about robotic services. Partici-
pants were selected based on availability and willingness to participate, ensuring a di-
verse mix of ages and genders. Following their stay, a post-stay survey was conducted
to gather feedback from all participants regarding their experience. To ensure full par-
ticipation, surveys were given digitally at checkout or conducted in person where pos-
sible. Since hotels do not share guest details for privacy reasons, a follow-up survey
was conducted one month later to assess lasting impressions. Guests were invited to
take part through anonymous survey links or by voluntarily sharing their contact details
during the post-stay survey. The study followed ethical research guidelines, ensuring
that all responses remained confidential and that no personal information was disclosed.

4.1  Confidentiality in Research: Ensuring Data Privacy and Ethical Integrity

This study was conducted across five hotels in India that have implemented robotic
services. To maintain confidentiality and adhere to ethical research standards, the spe-
cific hotel names and locations are not disclosed. These hotels were selected based on
their integration of automated guest services, including robotic concierge assistance,
room service delivery, and housekeeping support. The study employed a structured
methodology involving pre-stay, post-stay, and follow-up surveys, ensuring compre-
hensive insights into guest perceptions and operational efficiency while maintaining
data privacy.

5 Data Analysis

To evaluate the efficiency and guest perceptions of automated services in the hospitality
industry (51839854 FLOECK Jennifer BBA Thesis.Pdf, n.d.), we conducted a six-
month study involving 500 guests across five hotels with robotic services. Data collec-
tion included pre-stay, post-stay, and follow-up surveys, in-depth interviews, and ob-
servational studies of guest-robot interactions. Additionally, operational data on re-
sponse times and error rates were gathered from hotel management systems. This com-
prehensive approach ensured a thorough understanding of guest experiences with ro-
botic services (S. Yadav, 2021).
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Table 1. Demographic Distribution of Participants

Demographic | Count | Percentage (%)
Age 18-25 100 20
Age 26-35 150 30
Age 36-45 125 25
Age 46-55 75 15
Age 56-65 50 10
Male 250 50
Female 250 50

This table outlines the demographic details of the 500 participants in the study. The age
distribution is fairly even across four groups, with the largest group being 26-35 years
old (30%). Gender distribution is balanced, with 50% male and 50% female partici-
pants. This diverse sample ensures comprehensive insights into various demographic
perceptions and experiences with robotic services.

Table 2. Pre-Stay Survey - Initial Perceptions of Robotic Services

Perception Mean Score | Median Score | Mode Score
Excitement 38 4 4
Scepticism 2.5 3 3
Expectations of Efficiency | 4.1 4 5
Concerns about Privacy 2.9 3 3

Table 2 presents the mean, median, and mode scores of initial perceptions of robotic
services. Guests generally expressed high excitement (mean score of 3.8) and expecta-
tions of efficiency (mean score of 4.1), while skepticism (mean score of 2.5) and pri-
vacy concerns (mean score of 2.9) were moderate. This indicates a generally positive
initial outlook with some reservations.

Table 3. Post-Stay Survey - Satisfaction with Robotic Services

Satisfaction Aspect Mean Score | Median Score | Mode Score
Overall Satisfaction 4.2 4 4
Ease of Use 4.4 4 5
Response Time 4 4 4
Accuracy 3.9 4 4
Issue Encountered (Yes/No) 30/470 - -

Post-stay satisfaction levels are summarized in Table 3. Guests reported high overall
satisfaction (mean score of 4.2), ease of use (mean score of 4.4), and acceptable re-
sponse times (mean score of 4.0) and accuracy (mean score of 3.9). Only 30 participants
reported issues, indicating that the robotic services were well-received and generally
effective(Malone, n.d.).
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Table 4. Follow-Up Survey - Lasting Impressions

Follow-Up Question Yes (%) | No (%)
Perception Improvement 75 25
Willingness to Return 80 20
Recommendation Likelihood 85 15

Table 4 presents the follow-up survey results, highlighting that 75% of participants re-
ported an improvement in their perceptions of robotic services, 80% indicated a will-
ingness to return to hotels offering such services, and 85% were likely to recommend
these hotels to others. This suggests a positive lasting impression and potential for fu-
ture adoption.

Table 5. Frequency of Robotic Service Use

Service Type Number of Requests | Percentage (%)
Room Service 300 30
Information Requests 250 25
Concierge Services 200 20
Housekeeping 150 15
Maintenance 100 10

This table details the frequency and types of robotic service requests. Room service was
the most requested (30%), followed by information requests (25%) and concierge ser-
vices (20%). This indicates that guests frequently utilize robotic services for various
needs, reflecting their practical application and integration into guest routines.

Table 6. Operational Efficiency Metrics

Metric Mean Time (minutes) | Median Time (minutes) | Error Rate (%)
Response Time 35 3 5
Task Completion Time 7.2 7 3

Table 6 provides data on the operational efficiency of robotic services. The mean re-
sponse time was 3.5 minutes, and the mean task completion time was 7.2 minutes, with
error rates of 5% and 3% respectively.

Table 7. Paired T-Test Results - Pre-Stay vs. Post-Stay Perceptions

Perception Aspect t-value | p-value | Significant Difference
Excitement 3.21 0.0016 Yes
Scepticism 2.95 0.0032 Yes
Expectations of Efficiency | 1.84 0.0664 No
Concerns about Privacy 2.47 0.0139 Yes

Table 7 shows the results of paired t-tests comparing pre-stay and post-stay perceptions.
Significant differences were found in excitement, skepticism, and privacy concerns,
indicating that guest experiences with robotic services positively influenced their initial
reservations and perceptions.
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Table 8. ANOVA Results - Satisfaction Across Different Hotels

Source of Variation SS daf MS F p-value
Between Groups 12.32 4 3.08 4.67 0.0014
Within Groups 325.78 495 0.658
Total 3381 499

ANOVA results in Table 8 reveal significant differences in satisfaction levels across
the five hotels (p-value = 0.0014). This suggests that while robotic services are gener-
ally well-received, the implementation and experience can vary significantly between
different hotels.

Table 9. Regression Analysis - Factors Influencing Satisfaction

Predictor Variable Coefficient | Standard Error | t-value | p-value
Ease of Use 0.45 0.06 7.5 <0.0001
Response Time 0.3 0.08 3.75 0.0002
Accuracy 0.25 0.07 3.57 0.0004
Encountered Issues (Yes) -0.4 0.09 -4.44 | <0.0001

Table 9 displays the results of a regression analysis identifying factors influencing over-
all satisfaction. Ease of use, response time, and accuracy positively influenced satisfac-
tion, while encountering issues had a negative impact. These findings highlight critical
areas for optimizing robotic services to enhance guest satisfaction.

Table 10. Sentiment Analysis of Open-Ended Responses

Sentiment | Pre-Stay (%) | Post-Stay (%) | Follow-Up (%)
Positive 40 70 65
Neutral 30 20 25
Negative 30 10 10

The sentiment analysis in Table 10 compares the proportions of positive, neutral, and
negative sentiments in pre-stay, post-stay, and follow-up responses. Positive sentiments
increased significantly from 40% before the stay to 70% after the stay and remained
high (65%) in follow-up responses, indicating a strong, favorable shift in guest percep-
tions. Negative sentiments decreased, reinforcing the overall positive impact of robotic
services on guest experiences.

6 Results

The study on the efficiency and guest perceptions of automated services in the hos-
pitality industry revealed several key findings. Demographic data showed a balanced
and diverse sample, with participants ranging from 18 to 65 years old and an equal
gender distribution (50% male, 50% female). Initial perceptions revealed high excite-
ment (mean score of 3.8) and expectations of efficiency (mean score of 4.1), tempered
by moderate skepticism (mean score of 2.5) and privacy concerns (mean score of 2.9).
Post-stay satisfaction levels were high, with overall satisfaction at a mean score of 4.2,
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ease of use at 4.4, response time at 4.0, and accuracy at 3.9, though 6% of participants
encountered issues. Follow-up surveys revealed lasting positive impressions, with 75%
reporting improved perceptions, 80% indicating a willingness to return, and 85% ex-
pressing a likelihood of recommending hotels with robotic services. The frequency of
robotic service use demonstrated its practical integration into guest routines, particu-
larly for room service (30%) and information requests (25%). Operational efficiency
metrics showed a mean response time of 3.5 minutes, a task completion time of 7.2
minutes, and error rates of 5% and 3%, respectively. Statistical analyses revealed sig-
nificant improvements in guest perceptions post-stay, with paired t-tests showing
changes in excitement (t-value = 3.21, p = 0.0016), skepticism (t-value = 2.95, p =
0.0032), and privacy concerns (t-value = 2.47, p = 0.0139). ANOVA results indicated
variations in satisfaction across different hotels (p-value = 0.0014). At the same time,
regression analysis highlighted ease of use (coefficient = 0.45, p < 0.0001), response
time (coefficient = 0.30, p = 0.0002), and accuracy (coefficient = 0.25, p = 0.0004) as
key factors influencing overall satisfaction. Sentiment analysis confirmed a favorable
shift in perceptions, with positive sentiments increasing from 40% pre-stay to 70%
post-stay and remaining high at 65% in follow-up responses, underscoring the potential
of robotic services to enhance guest experiences in the hospitality industry.

7 Conclusion

The comprehensive study on the efficiency and guest perceptions of automated services
in the hospitality industry has provided insightful results. The data collected from 500
participants across five hotels demonstrates a generally positive reception of robotic
services. Initial reservations concerning skepticism and privacy were significantly mit-
igated after the stay, with post-stay satisfaction levels showing high scores in ease of
use, response time, and accuracy. Follow-up surveys further highlighted lasting positive
impressions and a strong willingness to return and recommend hotels with robotic ser-
vices. Operational metrics confirmed the efficiency and reliability of these services,
with competitive response and task completion times and low error rates. Statistical
analyses underscored significant improvements in guest perceptions post-stay, with no-
table differences across different hotels and key factors such as ease of use and response
time strongly influencing satisfaction. The sentiment analysis further corroborated
these findings, showing a substantial increase in positive sentiments following the stay.
Overall, the study indicates that robotic services have the potential to significantly en-
hance guest experiences in the hospitality industry, addressing initial concerns and
providing efficient, reliable service. The findings suggest a promising future for the
integration of automated services in enhancing hospitality operations and guest satis-
faction.
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8 Guidelines for future research

The findings from this study suggest several important future implications for the hos-
pitality industry. First, the high levels of guest satisfaction and positive lasting impres-
sions indicate a strong potential for the widespread adoption of robotic services in ho-
tels. Hotels can leverage these technologies to enhance guest experiences, reduce oper-
ational costs, and streamline service delivery. Second, as guests become more comfort-
able and familiar with automated services, the demand for such technologies is likely
to grow, encouraging further innovation and development in the field. The study also
highlights the importance of addressing initial concerns related to privacy and skepti-
cism through effective communication and robust security measures. Furthermore, the
variation in satisfaction across different hotels suggests that successful implementation
requires careful consideration of the specific context and guest needs, indicating that a
one-size-fits-all approach may not be effective. Hotels should therefore focus on cus-
tomizing robotic services to meet the unique preferences and expectations of their cli-
entele. Finally, the significant influence of ease of use, response time, and accuracy on
guest satisfaction underscores the need for continuous improvement and refinement of
these technologies. By investing in research and development, the hospitality industry
can enhance the functionality and reliability of robotic services, further boosting guest
satisfaction and loyalty. As the industry evolves, the integration of advanced technolo-
gies, such as artificial intelligence and machine learning, could offer even more sophis-
ticated and personalized guest experiences, setting new standards for service excellence
in hospitality.
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An Analysis of the Effect of Circular Economy Practices
on Waste Reduction in Luxury Hotels Located in Kochi
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ABSTRACT. The luxury hospitality industry is resource-intensive and generates
significant waste, making sustainability a pressing concern. Balancing environ-
mental stewardship with the delivery of premium services is often challenging
for luxury hotels. The Circular Economy (CE) framework offers a practical path-
way by promoting waste reduction, reuse, and recycling in hotel operations.

This study focuses on the luxury hospitality sector in Kochi, India—a rapidly
developing tourist destination where urbanization and tourism-related waste pose
environmental risks. Implementing CE practices such as waste segregation, food
waste management, water recycling, and sustainable procurement can reduce
landfill contributions, enhance resource productivity, and improve long-term sus-
tainability. However, the transition to CE models is hindered by factors such as
high costs, insufficiently trained staff, and regulatory obstacles. ldentifying these
barriers and developing strategies to overcome them is critical for effective adop-
tion.

The research examines the impact of CE practices on waste reduction and re-
source efficiency in luxury hotels in Kochi. Using surveys and interviews with
hotel staff, managers, and sustainability officers, the study investigates the extent
of CE adoption, the effectiveness of these practices, and the challenges involved.
The findings highlight both the benefits of CE integration—such as improved
waste management and reduced environmental footprint—and the hurdles that
slow its uptake.

Based on the analysis, strategic recommendations are provided to encourage
broader adoption of CE practices in the luxury hospitality sector. The study aims
to guide hotel managers, policymakers, and sustainability leaders in embedding
CE principles within hotel operations, thereby achieving sustainability without
compromising service excellence. Ultimately, circular economy practices can
help luxury hotels become key contributors to environmental responsibility in
urban tourism hubs like Kochi.
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1 Introduction

The hospitality sector, particularly the high-end hotel industry, generates a significant
portion of global waste and consumes a substantial proportion of global resources. As
business operations turn toward sustainability, the circular economy (CE) strategy has
developed as a way of reducing the negative environmental impact without compro-
mising efficiency. The circular economy focuses on minimizing waste, reusing re-
sources, and promoting sustainable consumption through a transition away from the
one-way linear "take-make-dispose” economy to a more regenerative mode. Luxury
hotels, characterized by high levels of consumption and luxury standards of services,
have it most imperative for them to practice CE to enhance sustainability without hin-
dering the guests' experiences.

Kochi, one of India's major tourism centers, is home to several luxury hotels that
cater to national and international visitors. With growing demands for sustainable tour-
ism, hotels are finding themselves constrained to adopt environmentally friendly prac-
tices in their businesses. However, the level to which circular economy practices have
been embraced and their performance on waste minimization are aspects that need fur-
ther research. Luxury hotels also encounter numerous challenges in the adoption of CE
practices, including high prices, inadequate training of staff, regulatory challenges, and
operational complexity.

This research will examine the level of adoption, influence, challenges, and areas of
improvement of circular economy practices in luxury hotels in Kochi. It will determine
the extent to which practices like food waste management, sustainable procurement,
recycling initiatives, and water conservation contribute to reducing waste and improv-
ing resource efficiency. In addition, the research will determine the challenges that hin-
der hotels from adopting CE strategies and offer practical suggestions to improve sus-
tainability.

Through an examination of the intersection between luxury hospitality and the cir-
cular economy, this study makes important contributions to hospitality managers, pol-
icymakers, and sustainability champions. The research findings will inform strategies
that integrate economic profitability with environmental stewardship to ensure that lux-
ury hotels in Kochi take center stage in facilitating sustainable tourism.

1.1  Overview of the research area

The circular economy (CE) concept has emerged as a leading model for encouraging
sustainable use of resources and minimizing waste in the hospitality sector. The luxury
hotel sector, characterized by high resource use, has been studying CE programs aimed
at minimizing environmental footprints. The current study is a review of the level of
CE implementation, the effectiveness of its actions, the issues encountered, and sug-
gestions for improving sustainability programs in Kochi-based luxury hotels. The re-
search aims to examine the extent to which circular economy measures have been im-
plemented by luxury hotels in Kochi. It aids in identifying challenges and barriers to
the adoption of CE and offers suggestions to enhance CE implementation for better
sustainability in luxury hotel environments based in Kochi.
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1.2 Scope of study

This research is concerned with assessing the implementation of circular economy
measures in high-end hotels, with particular focus on reducing waste and conserving
resources. The scope is determined on two primary dimensions:

Geographical Scope:

The research is limited to luxury hotels in Kochi, India. Kochi, as a leading tourism and
hospitality destination, is a suitable place to study the application of circular economy
practices. The city's booming hospitality industry, environmental issues, and govern-
ment sustainability policies make it a pertinent place for conducting this research.

Demographical Scope:

— Luxury hotels (classified as 4-star and 5-star hotels) are functioning in Kochi.

— Hotel management and staff, including general managers, sustainability officers, and
operations teams responsible for implementing circular economy practices.

— Guests and stakeholders involved in sustainability initiatives within the hospitality
industry provide insights into consumer perceptions and expectations regarding sus-
tainable practices.

This research will assess the current extent of circular economy adoption, evaluate its
effectiveness, identify barriers to implementation, and propose actionable recommen-
dations for enhancing sustainability efforts within Kochi’s luxury hospitality sector.

1.3 Objectives of the study

— To examine the extent of circular economy practice adoption among luxury hotels
in Kochi.

— To evaluate the effectiveness of circular economy measures in reducing waste and
enhancing resource efficiency in luxury hotels.

— To determine the challenges and obstacles encountered by luxury hotels in adopting
the circular economy approach.

— In an effort to provide recommendations to facilitate augmented circular economy
measures that increase sustainability and waste mitigation in luxury hotel settings.

2 Review of literature

2.1  An Overview of the Circular Economy in the Hospitality Industry

The concept of the circular economy (CE) has garnered significant interest in the hos-
pitality sector as a means of achieving sustainable resource management. The idea of
CE aims at minimizing, reusing, and recycling resources to establish a closed-loop sys-
tem that has minimal effects on the environment. Several research studies have exam-
ined the use of CE practices in the hospitality sector and their ability to promote sus-
tainability programs (Geissdoerfer et al., 2017; Kirchherr et al., 2018).
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2.2 Level of Adoption of Circular Economy Principles in Kochi Luxury
Hotels

The extent to which Kochi luxury hotels embrace CE practices is immensely varied. A
study by Ellen MacArthur Foundation (2015) indicates that luxury hotels all over the
world have started implementing CE practices like segregation of wastes, recycling of
water, and energy-efficient designs. Kochi research by researchers such as Menon &
Thomas (2020) indicates that adoption in Kochi is incipient, with some flagship hotels
taking limited CE actions, mostly waste management and energy efficiency. In addi-
tion, studies show that global chain hotels are more likely to adopt Circular Economy
(CE) principles due to corporate sustainability initiatives (Jones et al., 2019). Independ-
ent luxury hotels in Kochi may not possess the infrastructure and knowledge to adopt
CE frameworks entirely.

2.3 Exploring the extent of circular economy practice adoption in Kochi
luxury hotels. (Koumelis, 2023)

Grand Hyatt Kochi Bolgatty has implemented various sustainability initiatives, includ-
ing 130,000 square feet of green space, electric vehicle charging points, solar electric-
ity, and is preparing to open an in-house water bottling plant to reduce single-use plas-
tics.

2.4 ldentifying the challenges and obstacles faced by luxury hotels in
implementing the circular economy model. (Anand, 2021)

The Kerala Hotel and Restaurant Association (KHRA) has identified problems of effi-
cient waste disposal and management. To address this, KHRA collaborated with Ste-
num Asia, an NGO based in Delhi, to research the nature of waste produced in restau-
rants and adopt best practices in recycling and disposal. This project brings to the fore
the problems of waste management in hotels and the necessity for specialized skills and
techniques.

2.5  The Efficiency of Circular Economy Programs in Minimizing Waste and
Maximizing Resource Use

Some research presents empirical evidence regarding the effects of CE practices within
the hospitality industry. For instance, research conducted by Smol et al. (2020) high-
lights that practices in managing wastes, such as composting food waste and reusing
surplus food, are important to reduce landfill contributions greatly. In the luxury hos-
pitality sector, the following are done: Greywater reutilization for cleaning and irriga-
tion; Renewable energy integration; Sustainable procurement policy; Reduction of pa-
per and plastic through digitalization have been shown to enhance resource efficiency
(Dube et al., 2021). Specific cases of Indian five-star hotels like Taj and ITC Hotels
show how circular economy (CE) measures have generated considerable cost savings
and enhanced environmental performance (Sharma & Dubey, 2022).

PAGE 98



Indian Journal of Hospitality Management, IHMA, VOL 7, Issue I

2.6 Challenges and Obstacles to Adopting the Circular Economy Framework

Although it is helpful, the implementation of CE practices in Kochi luxury hotels faces
some challenges. They are:

High Initial Costs: Research (Ghisellini et al., 2016) has established that the adoption
of CE practices requires significant capital investment, which may be a limitation for
single-owned hotels.

Lack of Competence and Knowledge: A study by Prieto-Sandoval et al. (2018) shows
that the vast majority of hotel employees and managers possess little knowledge about
circular economy principles and practices.

Regulatory and Policy Gaps: The research of Govindan and Hasanagic (2018) points to
the lack of effective policies and incentives backing the implementation of Circular
Economy strategies in the hospitality sector.

Operational Challenges: Circular economy (CE) actions require changes in supply
chain and operation processes, and these can result in disruption and resistance (Man-
niche et al., 2021).

3 Research Methodology

The current study is based on primary data collected from 63 respondents, which was
then aggregated, evaluated, and translated into graphs. This study employed a variety
of questionnaires. In this study, a Google form was generated and distributed to re-
spondents aged 21-55. This questionnaire questioned about numerous CE procedures
used in hotels, and the best opinions were desired. The information was gathered using
a combination of random and convenience sampling. The primary data was acquired
via a structured questionnaire, while the secondary data was gathered from a variety of
trustworthy publishing sources, websites, and papers from various research journals.

Research Method

In this study, the qualitative research method is used in conjunction with a survey, ques-
tionnaire, and interview to gather information based on words, feelings, emotions, and
other non-numerical and unquantifiable aspects.

Sampling techniques

The focus was on the age group 21-55, and the people who are aware of CE practices
followed in various hotels and resorts based in Kochi. Their responses were collected
with their name and email ID, as it helped us in identifying people easily, as well as to
keep a track of their responses.
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Data collection method
A structured questionnaire was created and shared with the respondents via a Google

link.
4 Data analysis and interpretation

The questionnaire consisted of 20 questions and began with the personal information
of the respondents.

Table 1. Age group of the respondents

Age group of the respondents

21-30 31-40 41-50 51 AND ABOVE

The bulk of respondents (38 out of 63) are between the ages of 21 and 30, indicating
that younger people are more involved and willing to participate in the poll.

Table 2. Adoption of Circular Economy practices

Adoption of CE practices

No

The majority of respondents (52 out of 63) claimed that their hotels had implemented
circular economy techniques, demonstrating a strong preference for sustainability ini-
tiatives among Kochi's luxury hotels.
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Table 3. Various CE practices are followed in luxury hotels in Kochi

Various CE Practices Followed

ALL OF THE ABOVE

SUSTAINABLE PROCUREMENT
ENERGY EFFICIENCY B2

WATER CONSERVATION
RENEWABLE ENERGY USE §§ 2

WASTE MANAGEMENT & RECYCLING J ‘ ‘ ‘ ‘ ‘ } ‘

A large majority (51 out of 63 respondents) reported implementing all critical circular
economy initiatives, demonstrating a widespread commitment to sustainability.

Table 4. Integration level of CE practices in luxury hotels in Kochi

Integration level of CE practices

VERY LOW
Low
MODERATE
HIGH

VERY HIGH

50

A significant proportion of respondents reported incorporating circular economy meth-
ods at a moderate (28%) or high level (15%)

Table 5. Effectiveness of CE practices in terms of waste reduction & resource efficiency in hotels

Effectiveness of CE practices in terms
of waste reduction and improving
resource efficiency

NOT AT ALL EFFECTIVE
Low

MODERATE

EFFECTIVE

VERY EFFECTIVE

A considerable proportion of respondents (22) regarded circular economy practices as
highly effective, with 19 finding them effective. This demonstrates a strong belief in
the effectiveness of certain approaches.
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Table 6. Cost savings through CE practices

Cost savings through CE practices

Yes No

A strong 55 out of 63 respondents claimed that circular economy activities resulted in
cost reductions for their hotels.

Table 7. Primary challenges faced in adopting circular economy practices

Primary challenges faced in
adopting circular economy
practices

60
20 .
20 8 11
0 ﬁ — — “
(‘o <& o &

The most significant obstacle highlighted was financial constraints, which 34 respond-
ents saw as a key Impediment to implementing circular economy methods.

Table 8. Support required in overcoming the challenges

Support required in overcoming the
challenges

.-_-i

Finandial support Consumer Stron;erPnlmes Technology & Corporate

Awareness Development
Campaigns

The most important need, according to 37 respondents, is Financial support for circular
economy activities.
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4.1  Major findings

Through the research, it was found that Crowne Plaza, located in Kochi, follows certain
CE practices such as the usage of wooden stirrers, glass bottles instead of plastic ones,
biodegradable garbage covers, and installation of motion sensor lights and water fau-
cets in the public area. Guest supplies are provided only upon request in order to reduce
wastage. The guest supplies offered are eco-friendly, and the linen is changed on alter-
nate days. The ‘IHG’ group, moreover, has a ‘Green engage’ programme that supports
IHG hotels to manage and monitor their consumption of energy, carbon, water, and
waste, and reduce their aggregate utility spend and environmental footprint.

The involvement of Taj Vivanta and Malabar, Cochin, in ‘Paathya’ and Earthcheck
certification programmes enables the employees to focus more on waste management,
sustainable energy, and water conservation.

Casino group of hotels, Kochi, collaborates with differently abled youngsters to pro-
duce ornamental components from waste throughout the holiday season, offering them
financial incentives. In order to save electricity, renewable energy sources are used.
Certain parts of the hotel are constructed using local building materials to minimize the
need for cement, tiles, wood, and steel.

Water conservation is the main concern of Holiday Inn, Kochi. A water treatment
plant on the property recycles water for use in gardening and toilet flushing. The guest
amenities supplied by the housekeeping, such as a comb and a brush, are made of wood.
A biogas plant in the hotel assists by transforming food waste into biogas, which is used
for heating and cooking in the kitchen.

Many luxury hotels in Kochi understand that circular economy activities not only
benefit the environment but also lead to cost reductions, achieved by reducing waste
and using resources more efficiently, and enhance guest experiences through sustaina-
ble and environmentally responsible offerings. Stronger brand reputation as sustaina-
bility emerges as a significant difference in the hotel business.

Hotels recognize the importance of sustainability and are willing to make further
expenditures in circular economy projects. This bodes well for the continued growth of
sustainable practices in Kochi's luxury hotel sector. There is potential for improvement
in terms of the integration levels of CE practices in luxury hotels based in Kochi. It
highlights the need for additional support, resources, and awareness initiatives to en-
courage greater adoption among all hotels. The shown financial benefits could be a
powerful inducement for hotels that have yet to fully adopt circular economy ideas,
highlighting the combined benefits of cost savings and sustainability. Addressing the
challenges and barriers through financial aid, supplier collaborations, policy reforms,
and employee involvement initiatives can dramatically increase the use of circular
economy methods in luxury hotels.
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5 Conclusion

In summary, Kochi luxury hotels recognize the tremendous advantages that accrue from
circular economy practices, including cost savings, enhanced guest satisfaction, and a
better brand image. Their predisposition to invest more in resources for sustainability
programs is an indication of a bright future for the continued growth of environmentally
conscious practices in the industry. There is, however, room for improvement in the
complete integration of circular economy practices, indicating the need for more sup-
port, resources, and sensitization campaigns. The established financial advantages as-
sociated with such practices can be a strong motivating factor for hotels that are yet to
embrace them fully. Through the surmounting of challenges through financial incen-
tives, supply chain collaborations, policy reforms, and employee motivation, the use of
circular economy practices in Kochi luxury hotels can be significantly boosted, thereby
leading to a more sustainable and resilient hospitality industry.

6 Limitations of the study

Limited geographical scope-The study focuses solely on Kochi, India, restricting the
applicability of findings to other regions with varied legal frameworks, economic situ-
ations, and hospitality market structures. Constraints on sample size-With only 63 re-
spondents, the survey may not completely represent Kochi's luxury hotel market. A
larger sample size would yield more statistically significant insights. Self-reported data
bias- The study is based on surveys and interviews, which are susceptible to social de-
sirability bias, as respondents may exaggerate their commitment to sustainability. Lack
of longitudinal data-The study captures a snapshot of CE practices in luxury hotels but
does not evaluate their long-term effectiveness or sustainability effects over time.

7 Suggestions for the future scope of study

Expand the study to other tourism hubs. Conduct comparative studies in different cities
or regions to see how circular economy adoption differs by geography, market type,
and policy environment. Increase the sample size and diversity. Future research should
include a bigger and more diversified range of respondents, including policymakers,
suppliers, and visitors, to provide a more comprehensive picture of CE implementation.
Use empirical data to measure Impact-Include quantitative analysis of waste reduction,
cost savings, and resource efficiency before and after CE adoption to show measurable
results. Assess guest perceptions and influence-Investigate how visitors' sustainability
preferences influence hotel CE adoption, as well as whether hotels effectively market
their CE programs to attract environmentally concerned travelers.
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The Role of Restaurant Design in the Improvement of
Customer Experience in Food and Beverage Service
Organizations in Bangalore

Anubala Ashok Kumar?, Ajeet Kumar Lal Mohan?

ABSTRACT.

Due to changes in customer tastes and increased spending capacity, as well as
international food and beverage trends, the Food and Beverage Service sector in
Bangalore, Karnataka’s metropolitan City, is expanding at a rapid pace. The con-
tribution of restaurant design to improving customer experience in this vibrant
industry is the subject of this study. Based on sensory marketing theory, it looks
at how design components—such as ambiance, layout, lighting, sound, and tex-
tural elements interact with the five human senses to drive consumer behavior,
emotional bond, and loyalty. Through a mixed-methods approach, surveys and
statistical analysis grounded on previous work in Bangalore, the article places at
the forefront. It centers on the key interaction of restaurant design and customer
satisfaction. Implications are that strategic design has a major influence on the
eating experience to drive repeat visits and loyalty to the brand, with importance
for restaurateurs as well as the hospitality industry in general.

Keywords: Restaurant Design, Customer Experience, Sensory Marketing, Con-
sumer Behaviour, Food and Beverage Industry

1 Introduction

The restaurant industry in Bangalore, Karnataka, is a big-hearted expression of the
city's rapid integration into the world, where its native cultural heritage is blended with
cosmopolitan receptivity to outside influence. In the last ten years, the city has seen the
growth of eating places from street food joints to high-end multi-cuisine restaurants,
driven by urbanisation, a migration of technology-equipped industry with high-value
capacity personnel, and an increase in disposable income. According to the National
Restaurant Association of India's (NRAI) Food Service Report 2019, as referenced in
Pradeep Kumar R and Dr. K. Kumar (2020), the restaurant sector in India is expected
to continue a strong growth trajectory, achieving a compound annual growth rate
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(CAGR) of 9% over 2020-2023. With a cosmopolitan population of students, profes-
sionals, and tourists, Bangalore, or "Silicon Valley of India," is characteristic of this
trend, with its streets lined with restaurants. However, with increased food options in
various segments, restaurant owners are pressured to rethink the ways they acquire and
retain customers.

With so many options in this oversaturated market, food and service quality, while
significant, no longer act as the only differentiator. Bangaloreans do not just want a
meal; they want an experience that they will remember, one that stirs their senses and
emotions. This paradigm has placed restaurant design in the spotlight as a leading force
behind increased customer experience. Far from being a passive group as in the past,
design dictates how customers engage with their environments, affecting everything
from mood to repeat business opportunities. The position of the tables, the glows of the
lighting, the thrum of background music, even the sensation of a chair, are all combin-
ing to create an environment that can turn a simple dinner into a singular adventure. In
Bangalore, where dining is intertwined with social ritual, the stakes are even higher, as
restaurants compete not just to be a place to eat, but a place to be savored.

Sensory marketing provides a strong frame of reference with which to examine this
movement. As Pradeep Kumar R and Dr. K. Kumar (2020) illustrate in their analysis
of Bangalore's restaurant scene, engaging man's five senses—sight, sound, smell, touch,
and taste—can create an intense emotional bond between brands and consumers. They
sum up the significance of how sensory data, normally subliminal and hardly noticea-
ble, governs customers' actions. This discovery conforms to increasing acknowledg-
ment that consuming meals activates all human senses. The scent of freshly baked naan,
the clinking of cutlery onto plates, and the muted sheen of a lantern above are not co-
incidences but deliberate design elements that connect with human sensibility.
Throughout the cosmopolitan culinary landscape of Bangalore, where international cui-
sine meets local South Indian flavors, restaurant design serves as a tool for storytelling
that reflects both cosmopolitan and local identities. The essay examines the pivotal role
that restaurant design plays in shaping the customer experience in the food and bever-
age industry in Bangalore.

It is founded on the groundwork laid by sensory marketing practice, and it goes on
to explore how environmental and atmospheric cues can turn the act of eating into a
universal event. It is motivated by a desire to understand what it takes to make a res-
taurant stand out in a city with numerous choices, where there are numerous food and
beverage service outlets throughout the city. Bangaloreans who enjoy visiting restau-
rants with their discerning taste and high standards are a special case study—cosmo-
politan yet earthy, adventurous yet homesick. Restaurants face the challenge of creating
atmospheres that not only entertain patrons but also evoke customers' loyalty. Tradi-
tionally, restaurant organization in India was based on functionality and seating ar-
rangements, to serve food quickly and maintain low prices. However, as lifestyles be-
come more diverse and disposable incomes increase, so do expectations.

The contemporary Bangalore diner can choose the intimate snug of a cafe one night
and the opulence of a special restaurant the next, led by environment and menu in equal
proportion. The transformation is symptomatic of an even wider shift in the way con-
sumers make decision, where the personal and emotional takes precedence over the
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utilitarian. A thoughtfully designed restaurant inspires joy, comfort, or curiosity, lead-
ing the stranger to become a habitué. In a tech-savvy city with youth, design also keeps
pace with modern times. Digital menus, Instagram-perfect interiors, and sustainable
design suitable for a socially conscious customer are the things that come to mind. This
study aims to demystify the aforementioned dynamics, examining how specific design
features influence customer perceptions and satisfaction in restaurants in Bangalore. It
investigates whether a well-designed environment can foster stronger emotional con-
nections and increase revisit intentions, providing insights to an industry at a turning
point. The scenario that informs this paper is:

Customer experience in Bangalore restaurants is a multidimensional construct. This
research seeks to understand how particular design features impact customer perception
and satisfaction in restaurants in Bangalore. It seeks to understand if an aesthetically
appealing setting can enhance emotional connections and increase intention to return,
contributing to a sector that is at a tipping point.

The questions guiding this study are:

— What is the role of specific design elements in customer perception and satisfaction?

— How does the emotional connection and intention to revisit a restaurant differ across
restaurant designs?

— What is the role of sensory design in the restaurant industry in Bangalore?

2 Research Objectives

In answer to the questions above, the focus will be on the following objectives:

— To Analyze the Effects of Certain Restaurant Designs on Customers’ Satisfaction
and Overall Perceptions.

— To Evaluate the Impact of Restaurant Design on Revisit Intentions and Customer
Loyalty.

— To Analyze Emotional Connection in Relation to Restaurant Design Among Cus-
tomers.

— To Assess the Practical Implications of Sensory-Informed Design Strategies for Ban-
galore’s Restaurant Industry

The paper aims to bridge the gap between theory and practice, academic research, and
real-world applications by studying these dimensions. The paper hopes to bridge the
gap between the theory and practice, the academic research, and the real-world appli-
cation, illuminating the potential of design to rethink dining out in one of India's metro
cities.
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3 Literature Review

3.1  Sensory Marketing and Guest Experience

Sensory marketing has emerged as an essential framework in contemporary marketing
research, marking a considerable shift away from the traditional focus on rational con-
sumer choice to the more nuanced interplay of sensory stimulus and emotional re-
sponse. According to Krishna (2012), an important and landmark contribution, sensory
marketing aims to appeal to the five human senses - sight, sound, smell, touch, and taste
- to influence how effectively marketing messages shape perception, judgment, and
behavior. This represents a key departure from traditional marketing, which has gener-
ally focused more on functional attributes to encourage rational decision-making by
consumers. Sensory marketing acknowledges that consumers are not simply rational
actors, but people who respond to sensory stimuli and affective consideration. It is nec-
essary to highlight this in the context of restaurants, because meals offer a unique inte-
gration of sensory signals, such as the aromas associated with a meal or the look of its
surface. The specific article in question, Krishna, argues that these sensory processes
are the functioning of consumers’ memories as they opportunistically absorb their en-
counters with sensory elements and later imprint on their memories processes fully
loaded with emotions, which explicate the brand loyalty. Pradeep Kumar R and Dr. K.
Kumar (2020) take this debate to Bangalore, illustrating how consumers within the ur-
ban landscape are sensitive to sensory marketing strategies, although their mindset will
be subconscious. Their findings establish a high correlation between sensory involve-
ment and consumer behavior, suggesting that restaurants employing such practices en-
hance the overall dining experience. This is consistent with Gentile et al. (2007), who
suggest that customer experience is co-created by sensory, emotional, and cognitive
factors, with sensory inputs serving as the foundation. For the diverse people of Ban-
galore — techie, students, expats — this type of sensory engagement serves as a make-
or-break differentiation in many competitive arenas. Dining is an experience, not just
about food. The emergence of sensory marketing is indicative of a broader shift in con-
sumer psychology. Hulten et al.(2009) argue that today's consumers are always in
search of experiences that speak personally to the heart of the individual, enabled by
the urban hotspot, Bangalore, because of higher disposable income and globalization
expectations. Restaurants as experiential sites are well-positioned to capitalize on this
behavioral shift by utilizing sensory clues to create stories that last longer than the meal.
Starostova (2017) highlights the multi-sensory nature of eating, as the restaurant's
multi-sensory nature (as defined through social science literature) means all five senses
participate in an experience more so than taste alone or visual presentation.

3.2  The Role of Restaurant Design

Restaurant design, as the material reality of sensory marketing, has become a greater
academic interest for its ability to change customer attitude and behavior. Bitner's
(1992) Servicescape model remains a basis, proposing that the physical environment—
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or servicescape—is a silent partner that influences customer satisfaction and employee
performance.

The model breaks down into three primary dimensions: ambient conditions (e.g.,
lighting, music), spatial layout (e.g., seating layout), and signs/symbols (e.g., decor).
Within the restaurants of Bangalore, these conditions take on added significance, for
the cosmopolitan dining culture of the city necessitates venues to suit varied palates—
extending from the down-to-earth simplicity of South Indian eateries to the cosmopol-
itan chic of international chains. Visual elements, linked to the sense of vision, are the
first point of contact. Wei et al. (2019) note that color schemes, lighting levels, and
furnishings create the emotional tone of a space.

Warm colors like orange or yellow might provide a sense of comfort within the fam-
ily-oriented Bangalore restaurant, while cool blues might imply sophistication within
an upscale dining restaurant. Lighting is also important; low light conditions foster in-
timacy, while bright lights stimulate casual dining spaces. Observations of Bangalore
indicate a movement towards Instagrammable interior spaces—bright murals, sus-
pended plants, and minimalist furniture—that reflect the city's young, social media-
educated populace. Sound features, pleasing to the ear, enhance the servicescape.
Spence and Wang (2015) argue that music used in the background influences dwell
time and consumer behavior, as slow tempos encourage relaxation and rapid beats en-
courage turnover.

In Bangalore, where upscale restaurants will regularly feature live music and local
songs, local sound provides a form of cultural anchorage conducive to authentic activ-
ity. Excessive noise, which can often be dominant in busy roadside restaurants, inhibits
comfort and thus highlights the importance of acoustic balance. Darabi and Mirabi
(2018) extend the discussion of sound into the realm of smells, where local ambient
odors -such as the smell of roasting coffee or spices on the grill - are not only appetizing
but also arouse recollection. In Bangalore's multicuisine restaurants, the intermingling
of food odors, from tandoori smoke to filter coffee, fabricates a sensorial matrix that
galvanizes the culinary identity. Tactile engagement is also significant, though it is less
thoroughly engaged in consideration. Jha et al. (2019) studied touch regarding tactile
touch in seating, as well as touch maps at the table or menu interactively towards in-
creased customer touch and service engagement. In Bangalore, touch is becoming syn-
onymous with ordering food through tablets. In an expanding tablet ordering setting,
for the technology-adapted consumer, the tactile element of design helps bridge the
transition from the purely physical to the digital realm. Finally, while gustatory experi-
ences are dynamically food-based, the design enhances the experience. Spence (2012)
discusses how plating beauty—symmetry of portion, contrast of color—increases the
perception of taste, and this is an observation in Bangalore's fine dining restaurants,
where sight rivals taste in importance.

3.3 Emotional Connection and Loyalty

Emotional connection and loyalty are recurring motifs throughout the literature. Eren-
kol (2015) maintains that sensory marketing brings about loyalty through inducing pos-
itive emotions, a stand corroborated by exemplar cases of businesses like Singapore
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Airlines, where consistency in the senses (e.g., signature scents, soothing sounds) fos-
ters trust. In restaurants, this translates to developing environments that are nostalgic,
thrilling, or relaxing—emotions which anchor customers to the brand. Pradeep Kumar
R. and Dr. K. Kumar (2020) support this in Bangalore, establishing a linear correlation
between sensory strategies and behaviors, such as revisit intentions. Data from them
show that customers view sensory-rich environments as leading to greater satisfaction,
which is consonant with the view of Hulten et al. (2009) that emotional affinity under-
pins repeat visits. For Bangalore, on the other hand, emotional affiliation is influenced
by social and cultural forces. Restaurants that blend local themes—such as wood carv-
ings or Kannada script usage in design—along with modern style appeal to a sense of
pride and identity. This juxtaposition mirrors Bangalore's hybrid nature, where the old
and the new exist side by side. In fact, the communal and social aspect of dining in
India makes design even more effective; mixing areas like community tables or open
kitchens encourages interaction and group experience, which is known to rally people
around a cause, to create loyalty among individuals with any shared experience.

3.4  Research Gaps

Despite the wealth of literature on sensory marketing and servicescapes, certain gaps
exist, particularly in non-Western cultures like India. Most of the published literature
is from Europe and North America, whose consumer preferences and dining traditions
are different from Bangalore's cosmopolitan, multicultural culinary society.

While Pradeep Kumar R and Dr. K. Kumar (2020) offer a localized study, their focus
on sensory consciousness invites scope for further research on design-specific im-
pacts—Ilayout, material, and ambiance—on customer experience. The rapid digitization
of Bangalore's restaurant economy, by online ordering and delivery websites, also
raises unanswered questions about how physical design is translated into virtual per-
ceptions (e.g., packaging appears). Moreover, the literature often isolates sensory as-
pects, and fewer studies include all five senses within an integrated design framework.
Bangalore's eateries, where multiple senses are employed frequently—spices wafting
through the air via open kitchens, music during meals—offer a rich ground for such an
integrated analysis.

It is also important to consider neighborhood diversity, which is a characteristic of
the population in Bangalore. Pradeep Kumar R and Dr. K. Kumar (2020) noted no dif-
ference by demographics, but larger sample sizes and a stronger emphasis on age group
or income group might reveal differences. Finally, the COVID-19 environment has
highlighted the importance of hygiene and distancing measures, which raises a new
design consideration that still needs to be investigated in urban restaurant clusters in
India. This study aims to address these gaps by considering how sensory marketing and
restaurant design contribute to customer experience in Bangalore. It utilizes some re-
cent scholarship but is situated within the specific socio-cultural and economic context
of Bangalore. The study provides a synthesis between international theory and local
context.

PAGE 111



Indian Journal of Hospitality Management, IHMA, VOL 7, Issue I

4 Theoretical Framework

An examination of demographic diversity—something that we can consider quintes-
sential about Bangalore's population—is absent from the literature. At the same time,
Pradeep Kumar R and Dr. K. Kumar (2020) found no demographic differences; a
broader sample might reveal subtle discrimination by age or income category. Finally,
the COVID environment, which foregrounded hygiene and separation, puts an entirely
different set of outcomes on the table when it comes to design, and restaurants in India's
urban districts have yet to research these sets of outcomes. The research ultimately aims
to fill these gaps, primarily through the lens of design, which is then applied in sensory
marketing to enhance the customer experience in Bangalore. While the research draws
on new scholarship, it is also situated in the socio-cultural and economic context of
Bangalore, affirming a link between the global and the situated local. 3. Theoretical
Framework The research is informed by Krishna's (2012) model of sensory marketing
in which sensory stimuli have links to perception, affect, and behavior. Restaurant de-
sign is the mediating object through which these stimuli are relayed to produce a holistic
customer experience. Krishna's model illustrates how:- Sensory stimuli (e.g., warm
lighting, soft music) actually activate sensory receptors. - Sensory perceptions of the
media and stimuli elicit sensory-perceptual reactions (e.g., comfort, excitement).

The outcome of the study reveals the great degree to which restaurant design affects
the customer experience in the restaurants and bars of Bangalore, which makes it clear
that design constitutes a fundamental instrument of sensory and emotional integration.

5 Methodology

5.1 Research Design

Sensory experiences create emotional reactions that influence behavior (i.e., satisfac-
tion and loyalty). For Bangalore, this is extended to incorporate cultural and urban fac-
tors, i.e., a liking for bright colors and multi-cuisine menus, affecting decisions about
the design. The research employs a mixed-method approach that involves both quanti-
tative questionnaires and qualitative observation, drawing from the methodological ap-
proach of Pradeep Kumar R and Dr. K. Kumar (2020), and is focused on food and
beverage businesses in Bangalore, i.e., multi-cuisine restaurants, cafes, and upscale res-
taurants.

5.2  Sampling

A convenience sample of 150 participants- regular diners in Bangalore- was identified
based on a 100-sample size justification for the study. The sample has a variety of char-
acteristics (age, gender, occupation) to ensure diversity in the sample.
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5.3  Data Collection

The questionnaires were organized with a 5-point Likert scale (strongly disagree = 1,
strongly agree = 5) representing perception of design elements (e.g., "The lighting
makes my dining experience better") and satisfaction and intention to return. Observa-
tional visits to 10 restaurants in Bangalore to collect data demonstrating design features,
including layout, decor, and sensory stimulation (for observation).

5.4  Data Analysis

Data were analyzed based on descriptive statistics (means, standard deviations) and
inferential tests (t-tests, ANOVA, regression), using SPSS Version 25. Qualitative data
collected through observation have been analysed thematically to add to the statistical
data, strengthening the evidence.

5.5  Hypotheses

H1: Customers' views are that design aspects of restaurants contribute significantly to
their dining experience.

H2: Demographic factors do not have a significantly different influence on restaurant
design perceptions.

H3: Restaurant design positively influences emotional connection and revisit inten-
tions.

6 Findings and Analysis

6.1  Descriptive Statistics

The survey results revealed strong agreement on the importance of design elements:

Table 1. Descriptive Statistics of Restaurant Design Elements Influencing Customer Experience

Design Element | Sensory Dimension | N | Mean | Standard Deviation (SD) | Standard Error (SE)
Lighting Sight 150 | 4.32 0.62 0.051
Music Sound 150 4.1 0.71 0.058
Aroma Smell 150 | 4.45 0.58 0.047
Seating Comfort Touch 150 4.28 0.65 0.053
Food Presentation | Taste 150 | 45 0.54 0.044

Lighting (Sight): Mean = 4.32 (SD = 0.62), indicating high appreciation for ambiance-
enhancing illumination.

Music (Sound): Mean = 4.10 (SD = 0.71), suggesting soundscapes influence comfort.
Aroma (Smell): Mean = 4.45 (SD = 0.58), reflecting the role of scents in appetite stim-
ulation.

Seating Comfort (Touch): Mean = 4.28 (SD = 0.65), highlighting tactile satisfaction.
Food Presentation (Taste): Mean = 4.50 (SD = 0.54), underscoring visual appeal’s gus-
tatory impact.
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6.2  Hypothesis Testing

Test Degrees of

Hypothesis Test Type Statistic Freedom p-value Result
@n
H1: Customers perceive restaurant
design elements as significant One-Sample _ B Null Rejected
contributors to their dining t-test t=18.45 149 = 0.001 (Significant)

experience
H2: Demographie factors do not

Null
Accepted

significantly alter perceptions of ANOVA F=123 1,148 0.27 (Not
restaurant design ot
Significant)
]El Restauranttldem%n b osmt\l'ely Reressi B=0.58, N/A(t= <0001 Null Rejected
influences emotional connection egression | p._ o745 3.85) < 0. (Significant)

and revisit intentions

H1: Customer Perception of Design Elements

A one-sample t-test against a neutral point (3.0) contrasted mean scores. All areas
ranked significantly higher (p < 0.001), disproving the null hypothesis that customers
do not consider design significant (e.g., Lighting: t = 18.45, df = 149, p = 0.000).

H2: Influence of Demographic Factors

ANOVA tests for gender (F = 1.23, p = 0.27), age (F = 0.89, p = 0.47), and occupa-
tion (F = 1.01, p = 0.39) revealed no significant differences (p > 0.05), with the null
hypothesis that demographics do not affect design perceptions being maintained, ac-
cording to Pradeep Kumar R and Dr. K. Kumar (2020).

H3: Influence on Emotional Attachment and Revisit Behavior

Regression analysis showed that there was a positive relationship between design
satisfaction (independent variable) and revisit intention (dependent variable) (R? =
0.145, 3 =0.58, p=0.000). Emotional attachment mediated this effect, with 68% of the
respondents stating that design made them feel positive emotions (e.g., relaxation, ex-
citement).

6.3  Qualitative Insights

Observations revealed evident design trends:

Multi-cuisine Restaurants: Open space and colorful ambiance promoted socializing.
Cafes: Natural lighting and uncomplicated ambiance appealed to youth audiences.
Fine Dining: Comfortable seating and dimmable lighting created an aura of exclusivity
and perceived value.

Aroma diffusion and carefully selected playlists were common across outlets, facilitat-
ing sensory engagement.
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7 Discussion

7.1  Importance of Design Features

The results from this study highlight the significance of design features in influencing
customer satisfaction and perception, aligning with the Servicescape model (Bitner,
1992), which posits that physical environments impact emotions and behaviors. By in-
tegrating the principles of sensory marketing and the physical elements of design, this
research highlights the way that restaurants of this urban city transcend their functional
use to become experiential spaces. The ensuing discussion places these results into
scholarly perspective, drawing on current theory and previous empirical work to posi-
tion their significance, and with a view to the implications for practice and theory in the
live food culture of Bangalore. The elevated mean scores for visual attributes, such as
lighting (M = 4.32), echo Wei et al. (2019), who argue that vision is the primary sensory
gateway to first impressions. In Bangalore, where restaurants cater to customers who
prioritize what they see, a customer experience amplified by social media, lighting can
serve as one of the most tactical design elements. Restaurants that use warm, soft light
create an intimate experience when customers dine. In contrast, certain restaurants use
strong, sunny light to draw diners in, seeking an energetic meal experience. In a metro-
politan city like Bangalore, there has to be a balance that accommodates the design for
different dining options that may be socially oriented or solitary. Auditory elements,
which had an average of 4.10 in relation to music, also support Spence and Wang's
(2015) argument that soundscapes can influence customer behavior. The measures of
dwell were longer in restaurants with calm sounds, opening the possibilities for
upselling. The use of louder, faster sounds allowed for a higher turnover of tables, as
customers controlled their own pace of meal consumption, a necessity in fast-paced
restaurants in Bangalore.

The purposeful use of sound parallels the city's cultural affinity for music, observed
in restaurants that pair local music with imported music and use auditory identity to
maintain authenticity. There is also an implicit downside: the threat of over-nuisance
by large roadside pubs risks ruining comfort and might therefore suggest the need for
acoustic restraint. Olfactory signs, which scored the highest at 4.45, reflect Darabi and
Mirabi's (2018) observed effect of scent as one of the most effective sensory indicators
in stimulating appetite and memory. An example of olfactory capacity gaining could
be identified in the restaurant's multi-cuisine use of spice, whether roasting coffee or
using a tandoor, as an olfactory sensory trigger and cultural marker.

This richness of smell differentiates the dining culture in the city from Western peers,
where smell is frequently less intense, which points to a sensory marketing adaptation
that is localized. Textural elements, such as comfort in seating (M = 4.28), align with
Jha et al. (2019), who point out touch as a way of deeper engagement. The prevalence
of ergonomic chairs and online ordering screens in Bangalore supports a synthesis of
tradition and modernity, respecting a technologically oriented population while pre-
serving the haptic intimacy of consumption. Finally, the sensory dimension, with food
display scoring 4.50, substantiates Spence's (2012) contention that visual plating elicits
taste experience. In Bangalore's upscale restaurants, meticulous presentation—vibrant
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garnishes, artistic compositions—elevates the dish to a sensory experience, pleasing
customers who value beauty equal to taste. By and large, these findings verify that res-
taurant design in Bangalore engages all five senses, creating an experience of many
dimensions beyond the culinary product itself.

7.2  Emotional Connection and Loyalty

Positive regression coefficient (f = 0.58, p < 0.001) of design satisfaction to revisit
intentions supports Erenkol's (2015) thesis that sensory strategies establish an emo-
tional bond, which opens the door to loyalty.

At Bangalore, where 68% of people report feeling calm or stimulated by design, this
affective bond is key to the customer retention process. Cafes and bars with wood inte-
riors or murals remind us of experiencing nostalgia or pride, allowing us to feel the
transition between the old and new in the city. The emotional connection aligns with
Hulten et al. (2009, p. 234), who suggest that sensorial environments move transactions
into relationships; that is quite applicable to the social food culture in Bangalore. The
qualitative results also refer to how design encourages socialization—open Kitchens/ta-
bles, as well as communal tables, encourage social dining and sharing, which is cus-
tomary in Indian hospitality. In other words, socialization was found to positively in-
crease the perceived value of their experience and intention to return.

In contrast, high-end dining establishments capitalize on exclusivity through dim
lighting and comfortable seating, which create a sense of status for Bangalore's profes-
sional elite. These results correspond to the finding of Pradeep Kumar R and Dr. K.
Kumar (2020), that sensory strategies and consequent behavior exhibit a linear relation-
ship, as the emotional experience of design is not happenstance; it deliberately incites
loyalty in this market.

7.3 Demographic Uniformity

The absence of significant demographic differences (p > 0.05) in design attitudes, sim-
ilar to findings by Pradeep Kumar R and Dr. K. Kumar (2020), demonstrates the prev-
alent popularity of sensory design in Bangalore.

Amongst gender, age, and profession, the respondents expressed uniform admiration
for good designs, bearing testimony to the homogenized urban consumer class of the
city.

This correspondence would both further generic design approach arguments and
open up some questions as to whether the more subtle subcultural differences (let us
say, geographic or language allegiance) will be able to shift preferences.

7.4 Sociocultural and Economic Implications

For restaurateurs in Bangalore, such findings provide new insights that need to be
taken into consideration in order to enhance competitiveness.
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The high-end value in sensory elements implies that seemingly minor investments—
the ability to change lighting for dining atmospheres, curate playlists that fit the clien-
tele, or release proprietary aromas—can deliver disproportionate returns in consumer
satisfaction. These same trends in touch comfort and digital interfaces also represent an
opportunity for innovation, allowing designers to marry the physical with technology
that appeals to evolving younger consumers. Furthermore, introducing local motifs (for
example, Karnataka-inspired furniture or local colors) can create an emotional bond,
enabling restaurants to differentiate themselves in a crowded market. The researchers
also explained the importance of design around post-COVID priorities. Open design
and hygienic-led features (such as touchless menus) reflect changing consumer senti-
ments and will likely represent evolving realities that ultimately have to connect with
sensorial design.

For Bangalore’s food and beverage industry, which is estimated to grow at a perpe-
tuity rate of 9% (NRAI, 2019), these changes could help an even greater share of sales
to be preserved, particularly in the face of stiffening competition. These impacts not
only affect the specific hospitality system but also inspire a widespread adoption of
sensorial-informed design as a legitimate and progressive business strategy in the food
and beverage industry.

7.5  Contributions to Theory

In his 2012 analysis, Krishna applied his framework to restaurants in Bangalore, which
helped him exercise global theory; I argue this case adds to the literature of sensory
marketing as it pertains to India. This research builds upon and broadens Bitner’s
(1992) Servicescape focus on multi-sensory dynamics, aiming to understand the envi-
ronment's effects more comprehensively. Such results also contest some Western-cen-
tric literature assumptions as they show the degree to which cultural elements like social
eating in India influence design and create rich, contextualized literature.

8 Conclusions

In summary, this research highlights the revolutionary power of restaurant design in
improving the experience of customers in Bangalore's booming food and beverage in-
dustry, confirming its pivotal function in sensory marketing and customer interaction.
The research proves that design factors—Ilighting, music, smell, seating comfort, and
food presentation—deeply impact the customers' perceptions and satisfaction, stimu-
lating the five senses to provide a memorable dining experience that transcends mere
consumption. This sensory interaction gives rise to emotional bonds, as a high correla-
tion between design satisfaction and intention to return indicates, underscoring design's
potential to build loyalty. The homogeneity of perceptions across demographic catego-
ries attests to the wide reach of sensory design in Bangalore's cosmopolitan and diverse
environment, implying its salience across various consumer segments. Practically, the
research recommends restaurateurs incorporate sensory-led measures—Iike culturally
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attuned ambiance and sound enhancement—to enhance competitiveness in an increas-
ingly expanding market. Theoretically, it contributes to scholarship in sensory market-
ing by situating global concepts within an Indian urban setting, highlighting the power
of design to bridge emotional gaps and reimagine dining as a comprehensive experi-
ence. This research, therefore, forms a sound basis for future studies and applications,
increasing insight into the strategic role played by design in the hospitality industry.

9 Theoretical and practical implications

This study, theoretically, adds to the sensory marketing literature by extending the
framework utilized by Krishna (2012) to apply to restaurant design within the Indian
urban experience. Practically, the study offers actionable suggestions for restaurateurs
regarding adjustments to lighting, sound, and space management to enhance the cus-
tomer experience across various restaurant types, from cafés to fine dining.

10 Limitations

The emphasis on Bangalore reduces its generalizability since rural or other urban con-
texts may not be the same. The sample size (n = 150) is sizable, but could be larger,
and convenience sampling can also introduce bias. Dietary preferences influenced by
the pandemic were not addressed in detail due to the timing of data collection.

11  Opportunities for Future Research

Future research could: - Examine design effects across cities in India (e.g., Mumbai and
Bangalore). - Examine sensory design of online food ordering websites (e.g., design of
packaging). - Examine particular contextual design themes (e.g., sustainable themed
interior) influence on customers’ perceptions.
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