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1. Introduction

Copyright © 2023 Teresa Palréo et al. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

This research is aimed at analyzing the perception of future tourism professionals about the presence of robots in the hospitality
industry. It was based on data obtained from undergraduate and master students in tourism and hospitality, through a
questionnaire that sought to assess their perceptions regarding hospitality, novelty, culture, robot performance management in
the tourism industry, and their willingness to work in a partially robotized environment in the future. The analysis of the
perceptions of future tourism and hospitality professionals was performed based on a structural equation model and revealed
that perceptions of novelty and performance management have a significantly positive impact on the willingness of
participants to work in a partially robot environment in the future. When the intention to use robots in the future is included
in the model, this positive effect decreases. The current existing research on the application of artificial intelligence in
hospitality and tourism has, mainly, focused on the customer or the hotelier, making it important to understand how
generations of future employees in hospitality and tourism view the use of this type of technology, anticipating any future less
favorable situations.

Nowadays, the use of service robots already has several
practical examples, including the fully robotized Henn-Na

The uncertain and challenging economic environment that
has characterized the last two years has led the hospitality
industry to make radical changes, which have become a turn-
ing point for the tourism industry [1]. These transformations
have helped to elevate the travel experience and improve cus-
tomer service models, with several tourism and hospitality
businesses starting to implement the use of robots in many
frontline services (e.g., waiters and concierges) [2].

Hotel in Japan and the Hilton Hotel, which uses the Connie
robot as a concierge [3]. Service robots are being imple-
mented in many front office tasks and include those from
waiter robots in restaurants to robotic concierges in hotels
and are increasingly being used in the hospitality and tour-
ism sectors to simultaneously provide the customer with
improved services while reducing costs [4]. According to
the International Federation of Robotics [5], the sales of
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service robots increased by 37% in 2021 worldwide, but
in the hospitality industry, in particular, this growth was
of 85%.

Technological innovation has gained new momentum
because the introduction of service robots not only reduces
operating costs but also makes it possible to offer customers
better services [6, 7]. Another frequent reason for the imple-
mentation of service robots relates to the improvement of
customers’ hospitality experience, namely, the consistency
of service or the reduction of waiting times [8].

While technology can contribute to the management of
the hotel and/or specific hotel sections, one must be selective
in the innovations, and only those that add value to the orga-
nization and offer experiences that meet guests’ expectations
should be incorporated [9]. Seyitoglu and Ivanov [10] state
that the COVID-19 pandemic, despite the catastrophic eco-
nomic effects, has given technology an important role,
namely, to ensure social distancing, but also as a way to
reduce costs, proving to be an opportunity to redefine busi-
ness models. In this context, Tussyadiah [11] refers to the
existence of three different realities: (a) hotels with exclusive
use of robots, (b) hotels where the work is performed by
robots and humans, and (c) hotels where all the work is per-
formed exclusively by humans.

A partially robotized work environment brings added
advantages to organizations that adopt this type of technol-
ogy as the human-robot integration in a collaborative way,
and the development of a good relationship between staft
and technology has proven to be growing and advantageous
[12]. Individuals attribute different types of emotion towards
interacting with a human teammate or a robot teammate,
and this interaction is influenced by their culture [13]. There
are substantial differences between the use of day-to-day
technology and the technology under discussion in this
research study, and there is a need for workers to be empow-
ered with digital technologies through identified and tar-
geted training for collaborative work with service robots,
which can make future workers more receptive to this chal-
lenge [14].

Social robotics, meanwhile, is a field of technology that is
still in its preliminary stages, although there are already
robots that interact simply and clearly with customers to
perform specific tasks. However, the acceptance of robots
is, strongly, influenced by customers’ perceptions of their
similarities with humans [4]. Yet, it appears that most of
the literature mainly focuses on the acceptance of existing
robotic technology and does not explore the full potential
of artificial intelligence (AI) in the hospitality and tourism
sectors [15].

The intelligent robot has been defined as a technology
that, with its own ability to perceive the environment, and
through independent thinking, can perform actions befitting
the context in which it is brought in [16, 17]. There are three
elements that distinguish intelligent robots from ordinary
robots, namely, sensory, motion, and thinking aspects. Lan-
guage and information processing can play an important
role, making it possible to assign human characteristics
without considering them as neither fully real nor fully inan-
imate entities [18]. According to Tussyadiah [11], the appli-
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cation of intelligent automation in tourism can be
understood as the implementation of an integrated system
of next-generation technologies that include artificial intelli-
gence, robotics, and the Internet of Things, to autonomously
perform service tasks within tourism environments. The
purpose of the current research is to analyze the perception
of future tourism professionals about the use of robots in the
hospitality industry and to describe the factors that may
influence this perception.

Previous research has shown that the intention to use
robots is correlated with trust in this type of technology
[19]. The advantages and disadvantages of robots have a
positive impact on raising awareness about the usefulness
of robots while intentions can positively contribute to
enhancing human-robot collaboration [20] while negative
attitudes towards technology in general seem to affect the
propensity to use service robots [11]. The main objective of
this research is to identify the factors that may affect the will-
ingness to work in the hospitality industry in a partially
robotized environment, considering the intention to use
robots as a mediating variable.

The intention to use robots in the future, the perception
of novelty, and the awareness that robots can both guide and
manage performance in the hospitality industry all contrib-
ute positively to the intention of students in the hospitality
and tourism sectors to work in partially robotic environ-
ments, while their culture and perception of hospitality con-
tribute negatively to this intention.

This research is organized as follows: a state-of-the-art
approach, where the use of robots in the hotel industry, par-
tially robotized environments, the novelty associated with
their use, their use in performance management in the hotel
industry, the cultural background, and hospitality are
explored, which allowed the rationalization of the hypothe-
ses under study; there follows a description of the data and
methods applied; the next chapter presents the main results
and analyses in accordance with previous studies; finally, the
conclusions are provided, with practical implications, limita-
tions, and recommendations for future research.

2. Literature Review

2.1. The Use of Robots in the Hospitality Industry. In a world
characterized by uncertainty and constant change, where
technology is increasingly more prevalent, organizations
need to define strategies to become more innovative and
competitive, and the hospitality industry is no exception
[21]. However, the inclusion of artificial intelligence in this
industry is no longer new since it has been more than three
decades since Collier [22] brought to the attention of aca-
demics the importance of including robotics in their
lectures.

According to Tung and Law [23], the adoption of robotic
technology has been growing significantly in various profes-
sional areas (e.g., airports, cruise ships, restaurants, travel
agencies, and events) and the use of robots in the hospitality
sector has been a constant, in recent years [15]. Belanche
et al. [4] reported that sales of professional service robots
have had an annual growth rate of more than 30%. Without
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TaBLE 1: Research on the use of robots in the hospitality industry.

Author(s) Main results
The use of service robots should be encouraged because, as opposed to the costs
Andrew associated with traditional resources, which are likely to increase over time,
robotic technology costs are expected to decrease in the following years [24].
Melis The intention to use robotic technology is largely influenced by the

perceived usefulness and benefits inherent in its use [25].

Wanner and Herkommer

Service robots, in the hospitality industry, are mostly used for
performing physical tasks, and the great potential of Al for
performing tourism operations remains overlooked [26].

Werthner and Klein

The robotic technology used in the tourism and hospitality sector focuses
essentially on back-office activities and contributes little or nothing to
stimulate customer-robot interaction [27].

Kawarazaki et al.

Service robots still lack the skills to establish a friendly relationship
with humans (e.g., kindness and friendliness), although there is a growing effort
on the part of their programmers for communication to occur
through natural language, gestures, and more humanized expressions [28].

Melis et al.

Service automation triggers a major ethical dilemma with hotel managers:
(a) should they replace their employees with robots to make more profit?
(b) Or should they use technology to improve the working conditions of their
employees and, consequently, the offer of the services provided? [29].

Melissen et al.

Hospitality is largely dependent on human resources, and it is this
heavy dependence that makes this sector increasingly attractive for the

introduction of service robots that offer innovative, fast, and effective experiences [30].

Ivanov and Webster

The perception of human-robot interaction is not only influenced by the
characteristics of the robot but also by the situational context and the
characteristics of the customer, since this perception is strongly
influenced by sociocultural factors [31].

Rosete et al.

The use of service robots has diminished the affective experience as
they cannot mimic humans in terms of emotions nor are they advanced
enough to perform social activities, leaving guests frustrated [32].

Belanche et al.

Human likeness contributes positively to increasing customer affinity with
service robots, which in turn is a strong predictor of their
success in the hospitality industry [4].

Khaliq et al.

The introduction of Al in particular robots, brings numerous
benefits at the hospitality level, namely, in terms of cost reduction,
accuracy, and speed in the service provided [33].

Source: elaborated by the authors.

being exhaustive on this subject, Table 1 lists the main
authors whose research has focused on this theme.

Murphy et al. [34] argue that humanoid robots play an
increasingly important role in hospitality and tourism ser-
vices because anthropomorphic characteristics are a critical
factor for customers to accept them. De Kervenoael et al.
[35] further report that social robots are increasingly present
in tourism settings and hospitality services. However, cus-
tomer attitudes regarding the use of service robots in the
hospitality sector are still unclear, incomplete, and limited
because interaction between humans and robots in real-life
situations is still scarce. Therefore, most of the current
research focuses on theory and seeks to understand cus-
tomer expectations of robotic services [36]. The use of Al
and robotics in the tourism and hospitality sector is a com-
plex issue since robots must integrate functions associated

with cartography, navigation, collision avoidance, obstacle
avoidance, image recognition, object manipulation, and
social interaction capabilities that match consumers’ needs
and make their experiences more unique [31]. Using robot-
ics in the tourism sector, besides decreasing human contact,
may also lead to technical problems for which there is no
solution yet [37].

Specialists predict that, by the year 2030, robots will
make up about 25% of the hotel industry’s “workforce,” per-
forming tasks that were previously performed solely by
humans [38]. To optimize the benefits arising from Al it
is essential to understand what different stakeholders think
about the positive and negative impacts of using Al, both
in industry and in society, in general [11]. The uncertainty
still prevails as to whether, in the future, technological
advances supported by robotics can replace human warmth



and express emotions that meet customers’ expectations
[32]. Considering the aforementioned, it can be seen that
the hotel industry still has a long and challenging journey
ahead of it because, if on the one hand this disruptive para-
digm shift stimulates the emergence of successful hotel busi-
nesses, on the other hand, it can contribute to the
disappearance of others [39].

2.2. Partially Robotized Environment. The massification of
technology use in daily life makes the demand for technology
in hotels a trend, and even before the COVID-19 pandemic,
communication with guests was already largely done using
smart mobile devices, since providing services in a personal-
ized way and in real time is one of the great advantages of tech-
nology use [40]. Since the hospitality industry is still associated
with long working hours [41], robots can replace or comple-
ment human labor and assist in the performance of tasks of
greater or lesser complexity [42].

In the hospitality industry, the success of a robot
depends largely on the combination of hardware, functional-
ity, and ability to comply with standards and thus should be
able to respond to the required function, adding value to the
operator and the customer [43]. The activities performed by
hospitality professionals are divided into front-of-house and
back-of-house functions, and in both, the technological
aspect plays an important role. Procedures related to activi-
ties, dynamics, norms, and behaviors can be performed by
humans and robots, and this interaction is strongly influ-
enced by technological advancement [44]. However, it
should be noted that while the use of robots in hospitality
can ensure physical distance between hosts and guests, their
use may reduce the feeling of hospitality as they lessen the
interaction between human employees and the tourist [10].

For Ivkov et al. [15], students have a clear sense of the
importance of those business features that make competition
more severe and therefore may have the intention to imple-
ment service robots based on accuracy, consistency, and
unparalleled service. Thus, the first hypothesis (H1) of this
research was outlined:

H1. Intention to use robots in the future positively influ-
ences willingness to work in a partially robotized environment.

2.3. Novelty Associated with the Use of Robots. Robots repre-
sent an opportunity for companies to reduce costs, in the
long term, to relieve the workload associated with hospitality
professionals, and to act as a form of entertainment involv-
ing new technologies [45], and the use of service robots
and Al to provide services that meet human needs is becom-
ing more and more popular among hospitality and tourism
businesses [46]. In this context, Blocher and Alt [9] reported
that tasks that are more repetitive, routinized, and structured
and that do not require any kind of training and/or expertise
can be performed more effectively while using Al and
robotics.

According to Kim et al. [47], robots are a novelty for
guests, which generates enthusiasm and publicity for hotels
seeking to build an innovative brand image. The COVID-
19 pandemic revealed the importance of judging and dis-
criminating the more important types of interpersonal inter-
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action from the less important ones, and the approach using
AI contributed to increase customer satisfaction on many
levels, while the novelty factor and perceived benefits were
also found to positively affect the intention of future profes-
sionals to use robotic technology in their professional activ-
ity [15, 48, 49]. All these studies provided the basis for the
formulation of the following hypotheses (H2 and H3):

H2. The willingness to work in a partially robotized envi-
ronment is influenced by the novelty associated with the use
of robots in the hospitality industry.

H3. The intention to use robots in the future mediates
the relationship that exists between the novelty associated
with the use of robots in the hospitality industry and the
willingness to work in partially robotized environment.

2.4. The Use of Robots in Managing Performance in the
Hospitality Industry. According to Tuomi et al. [39], in
high-contact customer environments, service robots tend to
outperform humans in the execution of standardized tasks
due to their mechanical and analytical nature, with the advan-
tage of not having to deal with problems of punctuality,
accountability, disagreements, complaints, and poor service
delivery by staff. These factors, combined with the accuracy
and efficiency of robotic technology, can increase customers’
willingness to try the services provided by AI [50]. An efficient
management of resources and the minimization of some oper-
ational costs can increase profits and reduce the prices applied
to the consumer [6] while, simultaneously, it allows to respond
to guests’ needs, practically instantaneously [51].

There is evidence that in some cases, service robots have not
yet reached the desired technological maturity to proficiently
replace humans, as they cannot effectively communicate with
customers or create empathy with them, so some guests do
not yet accept being “served” by robotic devices, feeling the need
for human contact in intangible and personalized services,
which requires a deeper understanding of the effect of
human-robot interaction [21]. According to these authors, the
creation of personal profiles that ensure that guests’ preferences
are remembered if there is a repeat stay and the development of
loyalty programs could contribute to the personalization of ser-
vice delivery based on spending and/or booking patterns.

The rejection of the use of service robots is still shared by
some professionals in hospitality-related functions, considering
the study conducted by Mildred Tapfuma and Musavengane
[52], which revealed that 96% of respondents feel that the intro-
duction of robotic machines in service delivery makes their jobs
redundant and, therefore, do not agree with its implementation.
On the other hand, it is found that students attending courses
related to the area of hospitality and tourism consider that the
services provided to customers can be improved, in terms of
accuracy, speed, and consistency, if they are performed by
robots, which influences their intention to use them in the
future [15]. Considering all this supporting information, the fol-
lowing hypotheses (H4 and H5) were derived:

H4. The use of robots to manage performance in the
hospitality industry positively influences the willingness to
work in a partially robotized environment.

H5. The relationship between using robots to manage
performance in the hospitality industry and the willingness
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to work in a partially robotized environment is mediated by
the intention to use robots in the future.

2.5. Cultural Background. A particular country’s cultural
context can play an important part in understanding the
level of acceptance of various stakeholders and their willing-
ness to use service robots [53]. According to Yilmaz and
Tasci [54], the social interaction that takes place between
the hotel employee and the tourist depends on cultural
aspects. Human and intangible resources are more difficult
to imitate and, therefore, can serve as a stronger source of
competitive advantage [55].

Tuomi et al. [56] additionally state that a country’s cul-
ture affects perceptions about robot adoption, which may
affect how technology-mediated service is accepted, as the
uncertainty aversion towards unknowable situations differs
from country to country. Therefore, it is found that Japanese
tend to have a positive attitude towards the adoption of ser-
vice robots that makes it easier to introduce robots in hotels
[57]. In Portugal, the implementation of AI and robotic
technology in hospitality industry has been increasing, but
the opinion on this topic is still very diversified and far from
consensual [58]. Under these assumptions, the sixth hypoth-
esis (H6) of the present study was outlined:

He6. The culture of a country influences the intention to
use robots in the future.

2.6. Hospitality in the Hotel Industry. The rapid evolution of
technology affects all areas of personal life, and people are
increasingly influenced by and dependent on digital media
for carrying out everyday activities, be they professional,
social, and/or leisure [59]. The presence of robots in tourism
businesses represents a challenge relative to how traditional
hospitality is viewed, since there are several studies showing
that human employees should not be completely replaced by
service robots [28, 29, 32].

Most robots are used to provide information (e.g., menus in
restaurants and description of works of art) and/or to deliver
items (e.g., room service in hotels and food/drink in restau-
rants), as they cannot yet mimic humans in affective and emo-
tional terms [32]. Hospitality largely depends on the direct
interaction that occurs between customers and staff, and robots
lack social skills that allow them to communicate with people
following human behavioral patterns [58]. Resistance to the
introduction of service robots by hospitality employees is inev-
itable; although service robots in their current state of develop-
ment are less skilled than human employees, the latter may
perceive robots as a threat to their jobs [60].

Bowen and Morosan [38] allude that it is difficult to
maintain hospitality when machines replace employees.
When tourists interact predominantly with robots, they lose
human contact and social support, which can trigger high
levels of anxiety and loneliness [31]. However, there are
repetitive, boring, and dangerous tasks that can be per-
formed by robotic technology, because, in addition to pro-
tecting workers’ health, they eliminate human errors
arising from the monotony associated with the execution
of these tasks [11].

Therefore, the perception of future professionals in this
activity sector seems to differ according to whether the
robots are fully or partially used [8]. Although there is little
research on this topic, tourism and hospitality students
believe that hospitality depends on the interaction between
guests and employees, so customers may refuse to use tech-
nology because of the lack of meaningful interaction [15].
Considering all of the above, the following hypothesis (H7)
was therefore derived:

H7. Students’ perceptions of hospitality have impact on
their intentions to use robots in the future.

3. Materials and Methods

Considering that the general objective of this research is to
analyze the perception of future hospitality and tourism pro-
fessionals on the use of robots in the hospitality industry,
outlining the factors that may influence this perception, the
following detailed approach was adopted.

3.1. Data. To test the hypotheses of this study, a four-section
questionnaire was applied and distributed face-to-face on paper
to a nonprobability sample of undergraduate and master’s stu-
dents in the hospitality and tourism field in May 2022 in the
classroom context. This commonly used technique consists of
using a convenience sample resulting in greater operational ease
and low sampling cost [61]. The study included 358 higher edu-
cation students who attend bachelor’s or master’s programs
related to tourism and/or hospitality (94% of those are under-
graduate students), aged between 18 and 41 years, 70% of which
are female. Among the respondents, 41% were in their first year
at the time of application of the questionnaire, with the pre-
dominant course being tourism (44%), followed by hotel man-
agement (29%). Regarding the geographical dispersion of the
sample, the participants study in the Metropolitan Area of Lis-
bon and in the western region of Portugal. No fixed response
time was given, incentives were not provided for questionnaire
completion, and students were asked for consent. The fourth
section included questions directed to characterize the sample.
To measure the independent variables (IV), a questionnaire
was developed. The first section focused on students’ percep-
tions of (a) hospitality [33], (b) novelty [47], (c) performance
management [39], and (d) country culture [31]. The second
section included items that allowed ascertaining the partici-
pants’ perception of the intention to use robots in the future,
which is the moderating variable of the model under study
[8]. The third section focused on the dependent variable (DV)
and was intended to ascertain the students’ willingness to work
in a partially robotic environment [55]. All answers, in sections
one to three, were given using a five-point Likert-type scale
ranging from 1 (strongly disagree) to 5 (strongly agree).

3.2. Data Analysis Method. The research was operationalized
using a quantitative methodology, based on a hypothetic-
deductive approach that sought to analyze the relationship
between the variables under study. To evaluate the internal
structure of the measurement instrument, an exploratory
factor analysis was performed, which, through principal
component analysis with varimax rotation, resulted in a



simplified structure that made data interpretation much
more accessible. The methodology used to test the hypothe-
ses was structural equation modeling (SEM), and the soft-
ware used was IBM SPSS AMOS, version 28.

The extraction of the components was based on the cri-
teria postulated by Furr [62], namely, (a) eigenvalues greater
than one, (b) scree plot analysis, and (c) percentage of variance
explained. The initial questionnaire was composed of 40 ques-
tions, but the items with item-factor correlations lower than
0.400, with a difference lower than 0.200 between them or that
saturated in more than one component, were eliminated.

The final version of the questionnaire is composed of 21
items: (a) hospitality with five items (e.g., “Robots’ ability to
interact is very limited.”), (b) novelty with four items (e.g.,
“The use of robots allows offering customers a futuristic expe-
rience.”), (c) performance management with four items (e.g.,
“The functionality of robots justifies their use in some tasks.”),
and (d) country culture with three items (e.g., “The function-
ality of robots justifies their use in some tasks.”). Four items
were used to determine the participants’ perception of their
intention to use robots in the future (e.g., “In the near future,
I consider using robots to gain competitive advantage.”). The
DV was assessed through a single item. According to Dolbier
et al. [63], this format is the most suitable when a quick and
easy-to-interpret response is desired. Although this type of
scale is often criticized due to the impossibility to calculate
its psychometric indicators, Littman et al. [64] argued that
its use has advantages over scales consisting of several items,
as it allows obtaining more effective results.

The Kaiser-Meyer-Olkin indicator (KMO =0.85) and
Bartlett’s test of sphericity (x* (190) = 1964.27, p < 0.001) were
also calculated, which showed that there were no identity
problems in the data and that the correlations between the
items were sufficient and adequate. Through the factor
matrix analysis, it was possible to verify that the four compo-
nents obtained explain 50.82% of the variance, a value con-
sidered satisfactory [65].

To confirm the results obtained in the exploratory
study, a confirmatory factor analysis was performed whose
values revealed that the manifest variables adequately rep-
resent the number of constructs obtained. The structural
model analysis was based on the cutoffs recommended in
the literature [65, 66], whose values demonstrate that the
model fits the sample under study (x* (08) = 1.687, p<

0.001, CFI=0.948, GFI =0.945, RMSR =0.054, RMSEA =
0.044, LO90 = 0.032, and HI90 = 0.055).

Reliability was analyzed through Cronbach’s alpha coef-
ficient, whose results revealed an adequate internal consis-
tency for all variables under study, with values ranging
between 0.70 and 0.72 [62]. To assess the measurement
quality of the instrument, the composite reliability (CR)
and the average variance extracted (AVE) were calculated,
which showed adequate values (Table 2), since they are
higher than 0.60 [67]. Convergent and discriminant valid-
ities were calculated according to the procedures recom-
mended by Fornell and Larcker [68]. The results revealed
that the discriminant validities of the IV exhibited average
shared variance (ASV) and maximum shared variance
(MSV) values that were below the AVE score [65].
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TaBLE 2: Composite reliability and convergent and discriminant
validities.

Variables CR AVE MSV ASV
Hospitality 0.86 0.70 0.34 0.17
Novelty 0.85 0.61 0.19 0.16
Performance management 0.84 0.75 0.56 0.25
Country’s culture 0.83 0.84 0.65 0.34

Note: CR = composite reliability; AVE = average variance extracted; MSV =
maximum shared variance; ASV = average shared variance. Source:
elaborated by the authors.

4. Results and Discussion

4.1. Results. A path analysis was performed as a way to verify
the adjustment of the proposed model to the sample, which,
through a structural model found on theory [32, 51, 57],
allowed the description of all existing relationships between
the constructs involved in this research (Figure 1).

The results demonstrated that, after covariation of the
errors indicated by the AMOS modification indices, the
model proved to be fitted to the data (X2(7) =1.053, p<

0.001, CFI=0.983, GFI=0.970, RMSR =0.023, RMSEA =
0.012, LO90 = 0.047, and HI90 = 0.067). Any model can be
improved by analyzing the modification indices and conse-
quently establishing the trajectories suggested by those indi-
ces as long as the modifications are supported by
theory [69].

Considering the hypotheses under analysis in this
research, the next point is their analysis according to the
proposed model.

Data analysis revealed that the intention to use robots in
the future positively influenced the willingness that tourism
students have to work in a partially robotic environment
(H1; B=0.134, t =2.292, p < 0.001).

Students’ perceptions of the novelty associated with the
use of robots in the hospitality industry have been found
to have a significantly positive impact on their willingness
to work in a partially robotic environment in the future
(H2; B=0.163, t =3.042, p < 0.05).

The intention to use robots in the future mediates the
relationship that exists between the novelty associated with
the use of robots in the hospitality industry and the willing-
ness to work in partially robotized environment. When the
mediator variable is included in the model, the effect
decreases, although it remains significant (H3; =0.127,
t=2.296, p<0.05).

The perception about the use of robots to manage per-
formance in the hotel industry also has a significantly posi-
tive impact on the willingness that tourism students have
to work in a partially robotic environment in the future
(H4; 8=0.430, t = 8.081, p < 0.001).

The relationship between using robots to manage perfor-
mance in the hospitality industry and the willingness to
work in a partially robotized environment is mediated by
the intention to use robots in the future. When the mediator
variable is included in the model, the effect decreases,
although it remains significant (H5: $=0.370, t=2.292,
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FIGURE 1: Mediation model. Source: elaborated by the authors.

TaBLE 3: Mediation of the intention to use robots in the future in
the relationship between the IV and the willingness to work in a
partially robotized environment.

Willingness to work in a
partially robotized
environment (f3)

Predictor variables

Hospitality -0.101
Novelty 0.163*
Country’s culture -0.049
Performance management 0.430""
Adjusted R 0.304
F(4,353) 39.917**
Hospitality -0.088
Novelty 0.127*
Country’s culture -0.038
Performance management 0.370**
Intention to use robots in the future 0.134*
Adjusted R? 0.312
F(5,352) 33.370**

*p <0.05 **p <0.001. Source: elaborated by the authors.

p <0.001). Therefore, a partial mediation is present, which
translates into an indirect effect of the perceived novelty
associated with the use of robots and the use of robots
to manage performance in the hospitality industry on par-
ticipants’ willingness to work in a partially robotized envi-
ronment, and this effect is significant for both variables
(perception about the novelty associated with the use of
robots: Sobel Z=2.114, p<0.05; perception about the
use of robots to manage performance in the hotel indus-
try: Sobel Z =0.876, p < 0.05) [70].

It was also observed that, although the country’s culture
and the hospitality negatively influence the willingness of

participants to work in a partially robot environment, this
impact is not statistically significant (Table 3).

This research concluded that the cultural values of the
participants have a negative impact on the intention to use
robots in the future (H6; f=-0.081, t =-1.621, p < 0.05).

Finally, it was found that students’ perception of hospi-
tality has a negative impact on the intention to use robots
in the future (H7; $=-0.100, t = —1.996, p < 0.05). On the
other hand, the novelty associated with the use of robots in
the hotel industry (8=0.266, t =5.483, p <0.001) and the
use of robots to manage performance (f=0.449, t =9.328,
p <0.001) in this sector positively influence the intention
to use robots in the future (Table 4).

4.2. Discussion. The main objective of this study consists in
analyzing the perception of future tourism and hospitality
professionals about the use of robots in the hospitality
industry, describing the factors that may influence this per-
ception. The discussion of the results will be based on the
hypotheses formulated.

Data analysis revealed that the intention to use robots in
the future positively influences the desire to work in a par-
tially robotic environment, which allowed us to validate the
first hypothesis formulated. The results are similar to those
found by Benckendorff et al. [71], which found that the hos-
pitality and tourism industries are also being affected by
advances in artificial intelligence and robotics. These find-
ings may be due to the precarious conditions faced by pro-
fessionals in the hospitality industry, namely, overtime,
split hours, low wages, and routine tasks, considering that
robots can easily perform monotonous tasks and help in
reducing excessive overtime work [72]. Following this idea,
Baum [41] argues that robots can replace or complement
human labor and help perform tasks of greater or lesser
complexity, although it is still premature to predict whether
service robots bring competitive advantages to the tourism
and hospitality sector [21]. The impact of service robots on
service employees includes advantages like reduced routine
work and enhanced productivity, or disadvantages such as



TaBLE 4: Impact of the IV on the intention to use robots in the
future.

Intention to use robots

Predictor variables in the future (8)

Hospitality -0.100*
Novelty 0.266"*
Country’s culture -0.081*
Performance management 0.449**
Adjusted R 0.430

F4,353) 68.322**

*p <0.05 **p <0.001. Source: elaborated by the authors.

loss of autonomy and job insecurity [73, 74]. Nevertheless, it
was considered relevant to know whether the intention of
future tourism professionals to use robots in the future can
influence their willingness to work in a partially robotized
environment, since so far, studies have only been carried
out with tourists [42].

This research revealed that the desire to work in a par-
tially robotic environment is influenced by the novelty asso-
ciated with the use of robots in the hospitality industry,
which allowed to validate the second hypothesis of the study
and can be explained by the fact that students realize that
service robots can help them in routine jobs that will be part
of their professional future. These results are consistent with
those presented by Blocher and Alt [9] which have demon-
strated that the novelty that service robots represent can
make repetitive and routine tasks easier to perform and
increase employee satisfaction in a work context. Similarly,
Ivkov et al. [15] reveal that future professionals consider that
the novelty associated with robotic technology can minimize
the high amount of workload they are exposed to on an
everyday basis.

The results obtained allowed the confirmation of the
third hypothesis, namely, the fact that the intention to use
robots in the future mediates the relationship between the
novelty associated with the use of robots in the hotel indus-
try and the willingness to work in a partially robotized envi-
ronment. Nevertheless, it appears that there is an indirect
effect of perception on the novelty associated with the use
of robots, since there is a difference between the intention
to use robots in the future and the desire to work in a par-
tially robotic environment. In this context, Kim et al. [47]
refer that, although the novelty associated with robots is val-
ued by future professionals, the importance associated with
the interpersonal relationships they establish with guests
continues to be considered more important [75, 76].
Research developed by Drexler and Lapré [21], before the
COVID-19 pandemic, already mentions that many cus-
tomers refuse to interact with robots, as they feel the need
for human contact.

The fourth hypothesis, which stated that the use of
robots to manage performance in the hospitality industry
positively influences the intention to use them in the future,
was supported by the analysis conducted in this research,
which can be explained by the benefits perceived by those
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upcoming professionals in their future activity. This result
is in line with the research developed by Belanche et al. [6]
that reinforce the idea that with the use of service robots,
operating costs can be minimized, which allows lower prices
to be applied to customers and, thus, more efficient manage-
ment of resources. On the other hand, Seyitoglu and Ivanov
[55] argue that there is still a need to adapt service robots to
customers, as this is the only way to manage their perfor-
mance because even though new technologies are designed
to solve problems and bring benefits to human life, and the
intelligent use of an emerging technology offers new possi-
bilities to improve human life, even when they function
properly, it should be cautioned that inappropriate use
may cause losses from incorrect actions [77].

Intention to use robots in the future was found to posi-
tively influence future tourism professionals’ desire to work
in a partially robotized environment, but when perception
about performance management is included in the model
with mediating status, the effect decreases, although it
remains significant. These results confirm that the fifth
hypothesis of this research is in line with Drexler and Lapré’s
study [21], and according to which, service robots cannot
establish effective communication with customers, because
there is still a long way to go before they can interact har-
moniously with humans. It was also found that although
the participants in the study consider that the services per-
formed by robots are faster and more accurate, the inter-
action and proximity with customers continue to be an
asset to guarantee their loyalty, as mentioned in previous
studies [15, 75].

These results may be due to the type of culture that pre-
vails in the country under study, since according to Hof-
stede’s dimensions [78], Portugal has high values of
femininity [79] and collectivism [80]. Therefore, interper-
sonal relationships are valued in exchange for loyalty [81],
which is in line with the sixth hypothesis tested in this
research, according to which the participants’ cultural back-
ground negatively influences the intention to use robots in
the future, although this impact is not statistically signifi-
cant, not allowing the validation of this hypothesis. This
can be explained because Portugal has strong cultural values
based on hospitality, reinforced by centuries of embracing
people from other origins, and thus, the Portuguese value
personal and relational interactions, which may hinder the
acceptance of robots.

Finally, it was found that students’ perception of hospi-
tality has a negative impact on their intentions to use robots
in the future, and these results may be due to the students’
perception that hospitality is largely influenced by the inter-
action that occurs between guests and staff, and with the
introduction of service robots, this interaction ceases to
exist, in line with the seventh hypothesis formulated.
According to the other research, robotic technology does
not replace the tasks performed by humans; it only comple-
ments them [75, 82]. Although the results obtained in this
study do not support the hypothesis because they are not
statistically significant, they concur with research who allude
that hospitality depends on the interaction that takes place
between guests and employees [15].
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Bearing in mind the hypotheses analyzed, it can be con-
cluded that the widespread adoption of advanced technology
may have human resource implications, because human-
robot interaction in a professional context requires custom-
ized policies and strategies [21].

5. Conclusions

The main objective of this research was to study the percep-
tion of future tourism and hospitality professionals about the
presence of robots in the hotel industry and to determine the
factors that most contribute to influence their opinion on
this topic. According to Ivanov and Webster [31], the adop-
tion of service robots is an increasingly close reality, which
allowed to respond to the specific objectives initially formu-
lated, as it was observed that (a) the intention to use robots
in the future positively influenced the will that the tourism
students have to work in a partially robotic environment;
(b) students’ perceptions of novelty associated with the use
of robots in the hotel industry have a significantly positive
impact on their willingness to work in a partially robotic
environment in the future; (c) the intention to use robots
in the future mediates the relationship between the novelty
associated with the use of robots in the hotel industry
and the desire to work in a partially robotic environment;
(d) awareness of the use of robots to guide performance in
the hospitality industry has a significantly positive impact
on the willingness of future tourism professionals to work
in a partially robotic environment in the future; (e) the
relationship between the use of robots to manage perfor-
mance in the hospitality industry and the willingness to
work in a partially robotic environment is mediated by
the intention to use robots in the future; (f) the country’s
culture negatively influences the intention to use robots in
the future; and (g) students’ perceptions of hospitality
have a negative impact on their intentions to use robots
in the future. It is important to mention that each of the
specific objectives mentioned gave rise to a research
hypothesis, and it was found that, except for the last two
(H6 and H?7), all the others were corroborated from the
results obtained.

There are several authors [15, 21, 55] who argue that ser-
vice robots still need to be improved to increase efficiency in
tasks where it is important to use emotions. On the other
hand, there is evidence that a wide range of service robots
has been used to perform tasks at different technical levels,
namely, guides, receptionists, porters, cooks, room atten-
dants, housekeeping, and waiters, among others [21, 83].
This is where the management of novelty and robot perfor-
mance clearly overlaps with the human factor; that is, the
results revealed that the perception of innovation and per-
formance management has a significantly positive impact
on participants’ willingness to work in an environment par-
tially robotic [9].

It is important to build a solid foundation of trust based
on facts by not allowing the general attitude towards the use
of robots to be influenced by fictional information coming
from the media [84]. Undoubtedly, the future is already
here, and thus, instead of fearing changes, it is necessary to

face technological advances in an informed and conscious
way, since it can be an asset to alleviate the demands associ-
ated with the workload of professionals in the hotel sector.

5.1. Practical Implications. The research outcomes reveal sev-
eral practical implications, both for future professionals, for
those responsible for defining training curricula, for hospital-
ity and tourism lecturers, and for employers and hotel busi-
nesses. The need for future professionals, currently students,
to adapt to the inclusion of robots in the hospitality industry
is urgent, and this adaptation should be anticipated in higher
education schools. This process may begin, by introducing
relational and technical modules that prepare students for a
“new hospitality.” Thus, it is essential to arouse the interest
of those responsible for higher education institutions to invest
in real robots that would allow students a close contact in
practical classes, leading them to recognize their potential.

Employers in the hospitality industry should demon-
strate a willingness to strengthen the commitment between
the use of human labor and the use of robots in hospitality.
This compromise should focus on the possibility of an
improvement in service quality, always expressing the
importance of the training for future hoteliers, as the per-
ceived threat that future hospitality professionals currently
feel may cause a decrease in investment in their further
training. Future professionals must become aware of the
advantages of using robots, in a complementary way, allow-
ing them to evolve and develop skills that allow them to
increase productivity while reducing the number of routine
tasks. If employers can succeed in conveying this message,
future professionals will not feel their autonomy compro-
mised in their prospective jobs. The hotel industry must be
prepared to present robots to new professionals as facilitator
tools and not as competing elements, promoting motivation
for work. This motivation may be due, for example, to the
fact that professionals can control the technology, just as
they control a vacuum cleaner at the same time as it facili-
tates a task [31].

The process of adapting to this new reality must be pro-
gressive to be successful, and environments must not be fully
robotized, or predictably, success will be occasional. This
research contributes to reducing the gap in the literature on
the use of robots in the hospitality industry from the point
of view of students and future professionals in this area, since
most of the research has been conducted with tourists.

It is important that both professionals and academics are
aware of the fact that robots represent one of the most effec-
tive forms of hospitality technology and that their presence
will help ensure higher levels of guest satisfaction. Thus, this
study contributes to promote reflection on the advantages of
internal automation, particularly with regard to mobilizing
staff members to perform other tasks that require human
contact. Many functions will be able to be performed with
a higher level of precision since technology can perform
functions uninterruptedly, which is not possible by humans.

5.2. Limitations and Future Research. As a relatively new and
still developing topic, it is crucial to scientifically monitor
future changes and trends. Considering that it involves
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potential impacts related to individuals (human resources)
research should be people and emotion-focused. Further
studies can clarify and anticipate problems related to the
application of this type of technology in the tourism indus-
try, avoiding not-so-good consequences for both staff and
customers.

A limitation of this research is related to the fact that
only students from higher education institutions in two Por-
tuguese regions were used: Lisbon and in the western region
of Portugal. Although the institutions receive students from
all over the country, as well as international students, the
analysis would have been more robust if the questionnaires
had been applied in higher education institutions more
diversified geographically. The fact that a convenience sam-
ple was used brings with it the disadvantage of making it
impossible to make inferences at the population level. It is
also considered relevant to compare the perception of stu-
dents from different countries on the use of robots in the
hotel industry to understand whether different culture back-
grounds influence this perception.

Resistance to change from the more experienced genera-
tion can be mitigated by using the younger generations, as
their propensity for technology, related to artificial intelli-
gence, is almost natural. This means that the perceptions
from younger generations can assist in the creation of codes
of ethics and of conduct, combined with the human
resources from the hospitality industry, to reduce any
adverse impacts.
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