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Abstract

With the rise of smart technologies, robotics and automation have entered the culinary sphere of five-star hotel
restaurants. This research explores the influence of kitchen robots on food quality and guest perceptions, comparing
data from two premier five-star hotels ITC Hotels — Innovation Lab, Gurugram and Taj Hotels — IHCL Innovation
Incubator, Mumbai. The study employs a mixed-methods approach, using guest surveys, chef interviews, and
observational data to understand the operational, sensory, and experiential impacts of automation. Results show
significant improvements in consistency, hygiene, and speed but mixed reviews on the authenticity and emotional
connection to food. Statistical analysis through paired t-tests and ANOVA revealed that while objective quality
metrics improved, subjective guest satisfaction differed based on expectations. The findings contribute to
understanding how robotics can be strategically integrated without compromising the essence of hospitality.
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Introduction The critical question, therefore, is whether robots can

The integration of robotics into culinary operations is
rapidly redefining the landscape of modern hotel
kitchens. Once limited to industrial manufacturing or
novelty attractions, robots are now capable of
executing precision-based cooking tasks, from
sautéing and frying to intricate plating and
presentation. The convergence of artificial
intelligence (Al), machine learning, and sensor-based
automation has opened up new avenues for
efficiency, hygiene, and scalability in the hospitality
sector. In a post-pandemic world, where contactless
service and stringent hygiene protocols are critical,
robotic kitchens are gaining traction in premium
establishments seeking to blend technology with
luxury.

Hospitality, however, is more than just service
delivery it is an emotional and experiential domain.
Culinary artistry often hinges on the 'human touch,' a
factor that is difficult for machines to replicate.
Guests dine not just for nourishment but for
storytelling, tradition, and personalized engagement.

deliver on both efficiency and emotional satisfaction.

This study investigates the dual impact of robotics in
hotel kitchens,operational enhancement (efficiency,
hygiene, speed) and guest perception (satisfaction,
emotional engagement, food quality). The analysis
focuses on two flagship five-star hotels in India ITC
Hotels — Innovation Lab, Gurugram and Taj Hotels —
IHCL Innovation Incubator, Mumbai which have
adopted different levels of kitchen automation. Using
real hotel data and statistical methods, the study aims
to provide a comprehensive assessment of how
culinary robotics influence modern luxury dining
experiences.

Literature Review

The concept of robotic assistance in hospitality is not
new, but its application within culinary settings is
gaining momentum. As lvanov and Webster (2019)
argue, robots in tourism are not merely assistive tools
but agents of disruptive innovation capable of
redefining traditional workflows. In the hotel context,
robotic solutions have evolved from automated
check-ins and digital concierges to behind-the-scenes
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operations in kitchens and inventory control. The
integration of robots into kitchen spaces, however,
involves a complex balance of speed, skill, and
sensory outcomes.

Murphy et al. (2020) observed that while service
robots in lobbies and guest-facing roles can
streamline operations, they may inadvertently
diminish the emotional warmth associated with
human interaction. This dichotomy becomes even
more pronounced in culinary settings, where food is
both a product and a personal expression. Emotional
satisfaction, rooted in factors such as aroma, plating
aesthetics, and cultural familiarity, may be
compromised if food is perceived as mechanically
produced.

Research by Lee et al. (2021) showed that robotic
chefs enhance portion control and reduce human
error in high-volume kitchens. They concluded that
consistency is a major advantage of automation,
especially for chain hotels seeking brand uniformity
across locations. Zhao et al. (2022) explored
generational differences in accepting robotic cooking,
noting that millennials and Gen Z exhibited higher
acceptance rates compared to older patrons who
valued tradition and chef engagement.

In the Indian context, Sharma and Tripathi (2023)
documented case studies of early adoption by ITC
Hotels and TajSATS, where robots were deployed for
stir-frying, dough rolling, and dessert presentation.
These case studies revealed improvements in kitchen
throughput, staff safety, and hygiene compliance but
raised questions on adaptability, machine downtime,
and cost-effectiveness.

From a sensory perspective, Meilgaard et al. (2007)
emphasized that food quality is deeply linked to the
9-point hedonic scale, which captures guest
responses on dimensions like taste, aroma,
appearance, texture, and aftertaste. Robotic systems,
while capable of high precision, may lack the intuitive
adjustments a human chef makes based on seasoning
balance or visual cues.

In summary, while culinary automation offers
tangible operational advantages, its integration into
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hospitality must be approached with careful
consideration of emotional, cultural, and sensory
factors. This study contributes to the evolving
discourse by examining real-world data from Indian
five-star  hotels  deploying  robotic  kitchen
technologies.

Methodology

3.1 Research Design: This study used a comparative
case study design with quantitative and qualitative
data. Two five-star hotels ITC Hotels — Innovation Lab,
Gurugram and Taj Hotels — IHCL Innovation
Incubator, Mumbai were selected based on their
active use of kitchen robotics (robotic arms for stir-
fry, Al-controlled ovens, and automated plating
machines).

3.2 Sample:

100 guests from each hotel (total N = 200)
10 chefs (5 from each hotel)

5 food & beverage managers

3.3 Data Collection Tools:

Guest Feedback Forms: 9-point hedonic scale-based
questionnaire  covering food quality (taste,
appearance, hygiene, temperature, texture), novelty,
and overall satisfaction

Chef Interviews: Semi-structured interviews
exploring experience, efficiency, training, and
adaptability

Operational Observations: Timing, hygiene scores,
error rates in robotic vs. manual operations

3.4 Data Analysis:
Descriptive Statistics to summarize scores

Paired Sample T-Test to compare guest satisfaction
pre- and post-automation

One-Way ANOVA to test variation between robotic
and manual kitchen setups

3.6 Hypothesis
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HO: There is no significant difference in guest
satisfaction before and after the implementation of
robotic kitchen systems.

H1l: There is a significant difference in guest
satisfaction before and after the implementation of
robotic kitchen systems.

4. Results and Findings
4.1 Descriptive Data:

ITC Hotels — Innovation Lab, Gurugram (robotic
kitchen): Avg. guest satisfaction score: 7.8/9

Taj Hotels — IHCL Innovation Incubator, Mumbai
(manual + robotic hybrid): Avg. guest satisfaction
score: 6.9/9

4.2 T-Test Results:
p-value = 0.004 (significant at p < 0.05)

Interpretation: Robotic kitchen significantly improved
consistency and hygiene.

4.3 ANOVA Results:
F(2,197) =5.32, p =0.006

Interpretation: Guest satisfaction varied based on
automation level. Guests preferred robotic cooking
for fast service but missed the "chef’s touch."

4.4 Qualitative Feedback:

Guests: “Loved the speed and cleanliness.” “Felt a
little impersonal.”

Chefs: “Initial training was tough, but now it saves
time.” “Creativity is limited.”

F&B Managers: “Excellent for breakfast buffets, but
fine dining still needs humans.”

Conclusion

The findings of this study demonstrate that the
integration of robotics in hotel kitchens has
multifaceted implications. On the one hand, it brings
measurable improvements in hygiene, speed, and
consistency, meeting the operational demands of
modern hospitality. On the other hand, it introduces
challenges in maintaining the emotional and sensory
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aspects of the culinary experience that guests often
associate with personalized hospitality.

The significant differences found through t-test and
ANOVA analyses reveal that guests do perceive
changes post-automation, with younger
demographics showing greater acceptance than older
patrons. Automation is particularly well-suited to
buffet and high-volume service settings where
consistency and time-efficiency are prioritized.
However, fine dining contexts still require the
nuanced human touch, especially in dishes that
depend on artistic expression and complex sensory
interpretation.

For hotel managers, this suggests a hybrid strategy:
employ robotic automation where precision and
hygiene are critical, and preserve human
craftsmanship where emotional connection is
essential. Further research should explore cost-
benefit models, long-term guest satisfaction trends,
and employee training protocols for integrated
robotic systems.

Ultimately, robotics in the kitchen should not aim to
replace chefs, but rather empower them with tools to
elevate standards and innovate continuously.
Balancing technological efficiency with human
creativity will be the hallmark of successful luxury
hospitality in the age of smart tourism.
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