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Abstract
Adopting a supply-side perspective, the paper analyses Bulgarian hotel managers’ 
perceptions of service robots using a convergent mixed methods design. Struc-
tured quantitative data were collected from 79 managers using a questionnaire, 
while interviews were used for the collection of qualitative data from 20 manag-
ers. The findings indicate respondents feel that repetitive, dirty, dull, and dangerous 
tasks in hotels would be more appropriate for robots, while hotel managers would 
rather use employees for tasks that require social skills and emotional intelligence. 
The individual characteristics of respondents and the organisational characteristics 
of the hotels they currently worked in played little role in their perceptions of ser-
vice robots. The managers considered that robots would decrease the quality of the 
service and were generally not ready to use robots. Additionally, the interviewees 
indicated that skilled and well-trained employees were more valuable and more ade-
quate than robots for the hospitality and tourism industry. Theoretical and manage-
rial implications are provided as well.
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1  Introduction

1.1 � Rationale

The automation and robotisation of services is not a new phenomenon (Huang 
and Rust 2018, 2020; Lu et  al. 2020; Wirtz et  al. 2018). Nearly four decades 
ago Collier (1983) discussed the forthcoming automation revolution in services, 
including in hotels and restaurants. Although the tourism and hospitality indus-
try was quick to introduce vending machines and self-service kiosks, it started 
using service robots only recently due to their costs, limited technical capabili-
ties, and the notion that tourism is a ‘people’s business’. In 2015 Henn na Hotel 
(http://www.h-n-h.jp/en) made history by opening the first “robotel” in the world 
in Nagasaki, Japan, and paved the way for service robots’ entry into tourism and 
hospitality. As is the case of every innovation, the implementation of robots was 
difficult. In January 2019 Henn na Hotel announced that they had switched off 
more than half of their robots because they had created more work for the hotel 
employees and annoyed the guests (Bhimasta and Kuo 2019; Shead 2019). Nev-
ertheless, the lessons learned from Henn na Hotel and other early users of robotic 
technologies helped the tourism and hospitality managers to get rid of the hype 
around service robots. Hotel managers may now have a more realistic view of 
what robots can do, in what way robots could be useful to their companies and 
customers, and understand how robots influence hotels’ competitiveness, service 
quality, and profitability. That is why this paper is positioned in the domain of 
service robots in tourism and hospitality and looks at the perceptions of hotel 
managers regarding the potential use of service robots in their properties.

A robot is defined as an “actuated mechanism programmable in two or more 
axes with a degree of autonomy, moving within its environment, to perform 
intended tasks” (ISO 2012 n.p.). Depending on their intended use, robots are 
industrial and service robots. A service robot ‘performs useful tasks for humans 
or equipment excluding industrial automation applications’ (ISO 2012 n.p.). Ser-
vice robots are not a curiosity anymore and enter many aspects of our life (Miller 
and Miller 2017; Nørskov 2016). The service industries recognise their poten-
tial for delivering an automated service to increase productivity, service capac-
ity, provide consistent service quality, improve competitiveness, to cut costs, and 
improve financial results (Belanche et al. 2020; Ivanov and Webster 2019c; Nau-
mov 2019; van Doorn et al. 2017; Wirtz 2019; Wirtz et al. 2018). The COVID-19 
pandemic forced service companies to use robots for sanitation and physical dis-
tancing as well (Seyitoğlu and Ivanov 2020).

Tourism and hospitality companies started to use robots for various tasks such 
as the provision of information, cleaning, room service, delivering items, serv-
ing food and drinks, entertaining guests, etc. (Collins et  al. 2017; Ivanov and 
Webster 2019f; Tuomi et  al. 2020b). Service robots find their ways into hotels 
(Lukanova and Ilieva 2019; Nakanishi et al. 2020), restaurants (Berezina et al. 
2019; Lee et  al. 2018), bars (Foster et  al. 2013), drone food delivery (Hwang 
et  al. 2019), museums (Virto and López 2019), airports and other transport 

http://www.h-n-h.jp/en
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stations (Quan and Kubota 2017; Shiomi et al. 2011). They serve as hosts and 
waiter staff at events as well (Ogle and Lamb 2019).

Academia was quick to respond to the needs of the business for more research 
in the domain of service robots in travel, tourism and hospitality (Gretzel and 
Murphy 2019; Ivanov et al. 2017, 2019; Murphy et al. 2017, 2019; Rosete et al. 
2020; Tung and Law 2017; Tussyadiah 2020). Empirical studies on service 
robots in tourism are largely devoted to the demand-side perspective with an 
emphasis on customer attitudes towards and acceptance of robots (Ivanov et al. 
2018a, b; Lin et  al. 2019; Lu et  al. 2019; Stock and Merkle 2017; Tussyadiah 
et al. 2017), customers’ trust in robots (Park 2020; Tussyadiah et al. 2020), tasks 
perceived by tourists as appropriate for robotisation (Ivanov and Webster 2019a, 
b). Furthermore, researchers have focused on the customer evaluation of service 
robots (Tussyadiah and Park 2018), the impact of language styles in the ser-
vice encounter (Choi et al. 2019), the effects of robotic service on guest evalu-
ations of hotel brand experience (Chan and Tung 2019), heart-warming interac-
tion between customers and robots (Nakanishi et al. 2020), the effect of service 
robot attributes on customers’ expected rapport building with robots (Qiu et al. 
2020). Empirical studies have also investigated the role of robots in the service 
recovery process (Ho et  al. 2020), the nudging effect of robots on stimulating 
pro-environmental behaviour of tourists (Tussyadiah and Miller 2019), tourists’ 
perceptions about the appearance of robots (Yu 2018, 2020; Yu and Ngan 2019), 
the impact of robot service on purchase intentions (Zhong et al. 2020) and robot 
use intentions (de Kervenoael et al. 2020), the impact of robotic chef anthropo-
morphism on food quality prediction (Zhu and Chang 2020). This research focus 
on tourists is logical because if customers do not want to be served by robots, if 
they resist, avoid, or do not wish to pay for robot-delivered services, then tour-
ism and hospitality companies would find it challenging to introduce robots in 
their operations.

The supply-side (employees’, managers’ and owners’) perspective of the use 
of service robots in tourism (Kuo et  al. 2017; Lee et  al. 2018; Li et  al. 2019; 
Tuomi et  al. 2019, 2020b; Xu et  al. 2020) is a bit overlooked—a gap partially 
filled in by this paper. The perspective of owners and managers is important 
because they make decisions to introduce robots in their companies’ operations. 
If they do not see the benefits of using robots in their companies, robots would 
not be used. In practice, owners and managers are the customers of the robot 
manufacturers and make purchase decisions. On the other hand, employees 
would be the ones who practically use service robots for cleaning, room ser-
vice delivery, or other tasks. Their attitudes and perceptions would determine 
whether the company’s investment in service robots would be profitable or 
not. If employees see robots as a threat to their jobs, they might sabotage the 
programme for introducing robots in the company. If employees see robots as 
a useful tool to liberate them from repetitive, dirty, dull, and dangerous tasks 
and make them more efficient and productive in the workplace, they might use 
robots effectively and efficiently, hence helping the company recover its invest-
ment in robots.
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1.2 � Aim and objectives

In the light of the above discussion, this paper adopts a supply-side perspective, 
focuses on Bulgarian hotel managers, and aims to evaluate their perceptions toward 
service robots. The specific objectives include: (a) to assess managers’ perceptions 
regarding the advantages and disadvantages of service robots, compared to human 
employees; (b) to identify the tasks that are considered as suitable for robotisation; 
(c) to evaluate the expected impacts of service robots on hotel management’s func-
tional areas (operations, safety and security, marketing, human resource manage-
ment, and financial management); (d) to assess hotel managers’ readiness to imple-
ment service robots in the various departments in the hotels they manage; (e) to 
evaluate the role of respondents’ and hotels’ characteristics on managers’ percep-
tions of service robots.

The Bulgarian hotel industry is an interesting empirical context due to several 
reasons. First, Bulgaria is an economy in transition. Much of the empirical research 
on service robots in tourism and hospitality so far has focused on developed econo-
mies, countries with large populations, and/or countries with traditions in robotics 
research and application, such as the USA (Lin et  al. 2019; Lu et  al. 2019; Park 
2020), the UK (Tussyadiah and Miller 2019; Tussyadiah and Park, 2018), Japan 
(Nakanishi et  al. 2020; Shiomi et  al. 2011), Taiwan (Kuo et  al. 2017; Lee et  al. 
2018), and China (Li et al. 2019), among others, while studies on transitioning and 
developing economies are more scarce (Dogan and Vatan 2019; Ivanov et al. 2018a, 
b). Second, tourism plays an important role in the economy of the country—10.3% 
of Bulgaria’s GDP is generated by tourism (WTTC 2020). Hence, hotel managers’ 
decisions to use robots in addition to or instead of human labour may have significant 
implications on employment in the country. Third, although Bulgaria is a member of 
the European Union, it has low labour costs compared to Western European coun-
tries. The average salaries in tourism and hospitality are around 350 euros per month 
(NSI 2020c), which makes robots financially uncompetitive compared to employ-
ees. Fourth, Bulgaria faces a huge demographic crisis—the population dropped by 
8.6% during the last decade from 7606551 in 2008 to 6951482 in 2019 (NSI 2020a) 
due to emigration and low birth rates, hence the supply of labour decreased. At the 
same time, the tourism sector boomed—the number of beds in accommodation 
establishments increased by 23.5%—from 276,586 in 2008 to 341,506 in 2019 (NSI 
2020b), thus the demand for labour increased. While Bulgaria has started to attract 
foreign employees in its tourism sector (e.g. from Ukraine, Moldova, Armenia, etc.), 
the country cannot compete with Spain, Italy, France, Germany, UK, or Greece in 
attracting foreign labour due to the low salaries. Hence, some hoteliers have started 
to implement automation technologies (e.g. chatbots, self-service kiosks, robots) 
as a way to decrease the labour needs in their companies. For instance, in Novem-
ber 2019 Best Western Premier Sofia Airport hotel (https​://www.hotel​premi​ersof​
ia.com/) introduced the first room service robot in the country. Hotel Aqua Bourgas 
(http://burga​s.aquah​otels​.com/en/) introduced a digital receptionist on its website. 
Central Hostel Varna (http://www.hoste​l-varna​.com/en) is a completely self-service 
accommodation establishment; access to the property is provided via a self-check-in 
kiosk.

https://www.hotelpremiersofia.com/
https://www.hotelpremiersofia.com/
http://burgas.aquahotels.com/en/
http://www.hostel-varna.com/en
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The rest of the paper is organised as follows. The next section reviews service 
robot literature in a tourism/hospitality context from a supply-side perspective. 
Section 3 elaborates on the research methodology. Section 4 presents the findings. 
Finally, Sect. 5 summarises the paper’s contribution, discusses the theoretical and 
managerial implications, addresses the limitations, provides suggestions to future 
research, and concludes the paper.

2 � Literature review

Adoption and subsequent implementation of robots in tourism and hospitality are 
complicated (Dogan and Vatan 2019; Kuo et al. 2017; Lee et al. 2018). To make an 
informed decision, owners and managers need a clear perspective of service robots’ 
advantages and disadvantages relative to human employees. Understanding robots’ 
potential applications and impacts on their companies’ functional areas (i.e. opera-
tions, safety and security, marketing, human resource management, and financial 
management) is critical.

Prior studies (e.g. Dogan and Vatan 2019; Ivanov 2019; Ivanov and Webster 
2019c) have indicated various advantages and disadvantages of service robots com-
pared to human employees. The following advantages have been outlined in the lit-
erature: robots’ ability to work 24/7, the ability to implement their work correctly 
and on time, easy expansion of the scope of their tasks through software and hard-
ware upgrades, provision of predictable service quality. Moreover, robots do not 
get bored and can perform the same tasks numerous times without complaints, and 
they do not go on strikes or get ill. Some of their disadvantages include: robots can 
work in structured situations only, and they cannot implement tasks they were not 
programmed/trained for or lack the respective hardware. For instance, a robot such 
as Pepper, intended for social interactions with humans, cannot be used for room 
service delivery because it lacks a container for the items and has limited mobility. 
Robots also lack creativity and personal approach in their interactions with guests 
and employees, since they are emotionless (Dogan and Vatan 2019) and may be 
perceived as a threat by customers, employees and labour unions (Kazandzhieva 
and Filipova 2019; Li et al. 2019), which may hinder their implementation by tour-
ism and hospitality companies. Nevertheless, the advances in artificial intelligence 
and robotics will improve the technical capabilities of service robots, will decrease 
and even eliminate some of their disadvantages, and will strengthen their advan-
tages compared to employees. Coupled with dropping prices, the shift in the balance 
towards the advantages of service robots will stimulate their wider implementation 
in the industry.

Robots have various potential directions for application in tourism and hospi-
tality. The robotisation of services is implemented on tasks level—e.g. moving 
items, providing information, printing a document (e.g. a voucher, a cash receipt), 
taking a selfie with a guest, performing a preprogrammed dance, vacuuming the 
carpet, polishing the floor, disinfecting the premises, flipping burgers, etc. In that 
context, the literature indicates that robots are mostly suitable for repetitive, dirty, 
dull, and dangerous tasks, which few people want to do. For example, Ivanov 
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and Webster (2019a) found that tourism industry professionals considered as 
most suitable for robotisation tasks related to information provision, housekeep-
ing, cleaning, garbage collection, luggage carrying, and processing documents. 
Tasks that involved the subordination of a human to a robot, either physically or 
emotionally, were not considered as appropriate for robotisation—e.g. babysit-
ting, hairdressing, dancing with guests, or robot-delivered massages.

The implementation of service robots in a hospitality company would have sig-
nificant impacts on its business. From a human resource management point of 
view, each job position consists of various tasks, some of which are more suit-
able for automation than others. Hence, the use of robots may change the com-
position of tasks performed by each job position (Osawa et al. 2017). In practice, 
the implementation of service robots would have simultaneously a substitution 
and an enhancement effect on tourism and hospitality jobs (Ivanov and Web-
ster 2019e). Through the substitution effect, service robots automate most of the 
tasks composing a job position leading to the elimination of the whole job posi-
tion. Through the enhancement effect, robots do not replace the employees, but 
help them perform better (be more effective, efficient, and productive) on their 
job position. In that sense, automation and robotisation may help hotels provide 
more decent work for their employees (Tuomi et al. 2020a). Within the context of 
the technology acceptance models (Davis 1989; Venkatesh and Davis 2000), the 
enhancement effect may improve robots’ job relevance and perceived usefulness, 
and stimulate their implementation in the tourism and hospitality industry. The 
balance between the substitution and enhancement effects depends on the specific 
tasks that constitute a particular job position and will be specific in each com-
pany. Nevertheless, employees may be afraid for their jobs and perceive robots 
as a threat (Li et al. 2019), although studies have shown that the hotel managers 
envision robots as support for employees rather than as their substitutes (Dogan 
and Vatan 2019). Furthermore, employees would need to have different roles in 
regard to the robotised service encounters in their companies such as coordinator, 
enabler, differentiator, innovator, and educator (Tuomi et al. 2019), which would 
require training to learn new knowledge and skills to utilise the full potential of 
service robots in their work.

From an operations perspective, robots increase the service capacity of the com-
pany, allowing it to serve more guests with the same number of human employees 
(Ivanov 2019). It also makes the planning of operations easier because of the pre-
dictable service performance of robots. At the same time, the use of mobile robots 
(e.g. for cleaning or room service delivery) requires that hotels have robot-friendly 
facilities that allow robots’ mobility which may require some additional investment 
in the building (Ivanov and Webster 2017; Tan et al. 2016). Moreover, hotels need to 
ensure proper robot repair/maintenance is provided either by hiring trained person-
nel or by outsourcing it to another company. Furthermore, hotels may face a vendor 
lock-in situation when they rely on one particular robot supplier/manufacturer and 
cannot switch to another (Farrell and Klemperer 2007) due to the incompatibility of 
the technologies of the suppliers. This means that hoteliers will not be able to renew 
their robots often and may use outdated models. Leasing robots (robot-as-a-service) 
will eliminate some of these operational disadvantages because the robot owner will 
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take care of the maintenance, software updates, and model renewals (Ivanov and 
Webster 2019d, e).

From a marketing perspective, robots can be used to create experiences for cus-
tomers (Choi et al. 2020; Qiu et al. 2020; Tung and Law 2017). Through providing a 
unique and memorable experience (Chan and Tung 2019) the use of robots in hotels 
may enable the revisit intention and positive word of mouth of guests through post-
ing in social media and hotel review sites (Choi et al. 2020). However, guests do not 
need to select the property just because of the robots—location, service value, hotel 
design, prices, etc., are determining factors for customers’ hotels choice as well 
(Yadegaridehkordi et al. 2018).

From a financial perspective, robots make sense if they improve the financial per-
formance of the company by reducing operational costs and/or generating additional 
revenues (Ivanov and Webster 2019d). Costs can be decreased directly through the 
elimination of some job positions, or indirectly by enhancing employees and allow-
ing them to perform more effectively and efficiently. The additional revenues can 
be a result of extensive growth (i.e. through additional room service sales delivered 
by a robot), intensive growth (i.e. higher prices for robotic experiences for tourists), 
or they can be generated indirectly (i.e. by automating tasks and freeing time for 
employees to focus on more revenue-generating activities). As investment in service 
robots requires significant financial resources (purchase/rent, staff training, operat-
ing costs, insurances, electricity, repair/maintenance, etc.), companies need to imple-
ment a thorough cost–benefit analysis before deciding to invest in robots. They need 
to consider the non-financial costs and benefits discussed above as well because they 
may outweigh the financial ones. For example, from a safety and security perspec-
tive, the COVID-19 pandemic showed that robots can be used for UV disinfection 
of facilities, and for providing the necessary physical distancing between custom-
ers and service employees (Seyitoğlu and Ivanov 2020), which may stimulate their 
adoption in the future (Zeng et al. 2020).

This paper looks that the role of the individual (gender, age, work experience) 
and organisational characteristics (hotel capacity, category, location, chain affilia-
tion, predominant traveller type) in shaping hotel managers’ perceptions towards ser-
vice robots in line with previous studies. The UTAUT framework (Unified Theory 
of Acceptance and Use of Technology) by Venkatesh et  al. (2003) considers gen-
der, age, and experience as individual characteristics that moderate the relationships 
between performance expectancy, effort expectancy, social influence and the facili-
tating conditions, on the one side, and the behavioural intentions and use behav-
iour, on the other. Studies have found that these individual characteristics played 
a role in the acceptance of service robots. For example, Loffredo and Tavakkoli 
(2016) showed that males and younger respondents were more receptive to robots 
than females and older respondents. In the Technology-Organisation-Environment 
framework by Tornatzky and Fleischer (1990), the organisation’s characteristics 
(e.g. size, management structure, degree of centralisation, slack resources, etc.) form 
the organisational context of technological innovation decision making. According 
to that framework, larger hotels and higher category hotels may have more available 
resources that they could invest in service robots. Furthermore, following the insti-
tutional theory by DiMaggio and Powell (1983), hoteliers may use robots because of 
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coercive pressure by franchisors or customers. That is why chain affiliation and the 
predominant traveller type in a hotel (business or leisure) may play a role in shaping 
hotel managers’ perceptions.

3 � Methodology

3.1 � Research design

Data were collected from December 2018 to April 2019. The study adopted mixed 
methods research because it allows for the collection of both structured quantita-
tive data through a questionnaire and in-depth qualitative data through interviews. 
Furthermore, mixed methods research compensates for the disadvantages of ques-
tionnaires and interviews when they are used as individual instruments for data 
collection (Khoo-Lattimore et al. 2019). This study followed the convergent (paral-
lel) mixed methods design to reach the aims (Creswell 2012). First, the research-
ers gathered quantitative and qualitative data, then analysed the datasets separately, 
compared the results of the quantitative and qualitative datasets to interpret them 
and indicate whether the results supported or contradicted each other. Finally, the 
comparison of the two datasets enabled the convergence of the different datasets 
(Creswell 2012).

3.2 � Questionnaire

The research population included hotel managers in Bulgaria. A combination of 
convenience and self-selection sampling was applied due to the lack of publicly 
available and comprehensive database with the contact details of hotels and hotel 
managers in the country. The authors developed their database with emails of 1150 
hotel managers. The emails were collected from the websites of hotels, the indus-
try contacts of the authors, and during a hospitality career fair held in Varna. An 
online questionnaire was developed and the link to it was distributed to the emails 
of potential respondents. Additionally, the link was posted online in closed social 
media groups of hotel managers in the country. Their membership ranged from 200 
to 4185 members. This procedure helped give just eligible respondents access to the 
questionnaire.

The questionnaire included several blocks of questions. The first block collected 
data about the demographic characteristics of respondents and the hotels they cur-
rently worked for. The second block asked whether robots or employees would be 
more suitable for a set of tasks adopted from Ivanov and Webster (2019a, b) based 
on a 5-point scale, from 1-Robots are much more appropriate than human employ-
ees to 5-Human employees are much more appropriate than robots. The third block 
included questions about the perceived advantages and disadvantages of robots com-
pared to employees and the customer experience they would be used to create, on a 
5-point level of agreement scale. The list of the statements was adapted from Ivanov 
et al. (2018a) and expanded by the authors. The fourth block evaluated respondents’ 
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perceptions about the impacts of robots on the functional areas of the hotel (opera-
tions, safety and security, human resource management, marketing, and finance) on 
a 5-point level of agreement scale. The final block asked about the intentions and 
the timeframe to introduce robots in various hotel departments (Reception, F&B, 
Housekeeping, Meetings and events, Gardening, and Security). Reverse coding was 
used for some of the statements in the questionnaire. The final sample included 79 
managers. Their characteristics are presented in Table 1. The Kolmogorov–Smirnov 
test revealed that the distribution of respondents’ answers was statistically different 
from normal. That is why the authors adopted nonparametric tests for hypothesis 
testing. The Mann–Whitney U test was used to evaluate the role of gender, chain 
affiliate of the hotel and predominant traveller type on the variation of respondents’ 
answers, while Kruskal–Wallis χ2-test was adopted to assess the role of age, work 
experience, hotel capacity, category and location on hotel managers’ perceptions.

3.3 � Interviews

Qualitative data were collected through face-to-face semi-structured interviews 
with hotel managers. Due to the reasons discussed in Sect. 3.2, a combination 
of non-probability convenience and purposive sampling was applied. The inter-
viewees were recruited during a hospitality career fair in Varna and through the 
industry contacts of the authors. The authors contacted respondents with diverse 
demographic characteristics and job positions. First, the research participants 
were informed about the research aims and structure. After they voluntarily 
agreed to participate in the study, the interviews were conducted. The individual 
interviews ranged between 20 and 30 min. The interviews were listened to and 
noted with the participants’ permission. The interviews were later transcribed 
to a word file for data analysis. The data were analysed through content analy-
sis with three main phases: reduction, displaying, and conclusion verification 
(Miles and Huberman 1994). Initially, the relevant raw data were filtered, then 
participants’ statements that matched the research objectives were determined. 
Finally, the themes and sub-themes were developed independently and agreed 
upon by three coders who have experience in qualitative research methods. 
To check the reliability of the coding, two other researchers not related to this 
research project and the data collection process were asked to match the state-
ments with the identified themes and subthemes. The kappa analysis revealed 
that there was substantial agreement (κ = 0.667) between them (Landis and Koch 
1977). The sample of the interviews included 20 managers. Their characteristics 
are presented in Table 2.

The qualitative and quantitative part of the survey included different respond-
ents—hotel managers completed the questionnaire or were interviewed. There-
fore, the results from the interviews can complement the quantitative find-
ings and check their validity and reliability. Studies stress that mixed methods 
increase data validity and reliability and strengthen the findings (Johnson and 
Onwuegbuzie 2004).
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Table 1   Sample’s characteristics 
(questionnaire) (n = 79)

Characteristic Number of 
respondents

Percent

Gender
 Female 58 73.4
 Male 21 26.6

Age
 18–30 18 22.8
 31–40 26 32.9
 41–50 24 30.4
 51 + 11 13.9

Work experience
 Up to 5 years 18 22.8
 6–10 24 30.4
 11–15 18 22.8
 16–20 7 8.9
 More than 20 12 15.2

Job position
 GM 40 50.6
 Front office/reservations manager 16 20.3
 Marketing manager 7 8.9
 F&B manager 3 3.8
 MICE manager 3 3.8
 Other 10 12.7

Hotel category
 1–3 stars 24 30.4
 4 stars 41 51.9
 5 stars 14 17.7

Hotel size
 Up to 50 rooms 24 30.4
 51–100 rooms 23 29.1
 101–150 rooms 12 15.2
 151 or more rooms 20 25.3

Hotel location
 Urban 29 36.7
 Seaside 34 43.0
 Mountain 12 15.2
 Countryside 4 5.1

Predominant type of guests
 Business 22 27.8
 Leisure 57 72.2

Chain affiliation
 Affiliated 19 24.1
 Independent 60 75.9

Total 79 100.0
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4 � Findings

4.1 � General perceptions of managers towards service robots

Table  3 presents the quantitative results of hotel managers’ perceptions of ser-
vice robots. In general, they considered that robots had an advantage over human 
employees regarding data processing skills such as the provision of information in 
more languages than humans ( ̄x = 3.99, σ = 1.000), calculations ( ̄x = 3.78, σ = 0.938), 
speed of work ( ̄x = 3.49, σ = 0.949), protection of personal data ( ̄x = 3.33, σ = 0.993), 
and fewer mistakes ( ̄x = 3.19, σ = 1.043). Respondents were sceptical regarding the 
social skills of robots such as their capabilities to provide personalised service to 
guests ( ̄x = 2.44, σ = 1.073), handling complaints ( ̄x = 2.47, σ = 1.087), friendliness 
( ̄x = 2.57, σ = 1.032), and politeness ( ̄x = 2.72, σ = 1.178). Furthermore, they per-
ceived robots’ inability to implement a guest’s special requests that go beyond their 

Table 2   Sample’s characteristics (interviews)

Participant Gender Age Education level Position Years of 
experi-
ence

Location of the hotel

P1 Female 44 Master Food and Beverage 
Manager

11 Seaside

P2 Female 45 Bachelor Front Office Manager 15 Seaside
P3 Female 46 Master General Manager 18 Mountain
P4 Female 43 Master Marketing and Sales 

Manager
12 Urban area

P5 Male 31 Master Food and Beverage 
Manager

20 Urban area

P6 Female 28 High school Front Office Supervisor 7 Rural/Countryside
P7 Female 45 Master Marketing and Sales 

Manager
16 Seaside

P8 Female 39 Master General Manager 20+ Seaside
P9 Male 49 Doctorate General Manager 20+ Seaside
P10 Male 56 Bachelor Food and Beverage 

Manager
18 Seaside

P11 Female 45 Master Executive Chef 15 Seaside
P12 Male 46 Master Food and Beverage 

Manager
11 Seaside

P13 Male 32 High school General Manager 6 Seaside
P14 Male 47 Bachelor Executive Chef 12 Seaside
P15 Male 37 Bachelor General Manager 15 Seaside
P16 Female 48 Master General Manager 17 Seaside
P17 Male 33 Master Marketing and Sales 14 Seaside
P18 Female 36 Master Head of Waiters 9 Seaside
P19 Male 35 Bachelor General Manager 13 Seaside
P20 Male 42 Doctorate Front Office Manager 11 Seaside
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programming ( ̄x = 2.08, σ = 0.874), and the lack of understanding of guests’ emo-
tions ( ̄x = 2.30, σ = 1.247) as the biggest disadvantages of robots to employees. Con-
sidering that hospitableness is the core of hospitality services and social skills are a 
key source of it (Tasci and Semrad 2016), the lack of social skills in robots would be 
an obstacle in their implementation by the hotel industry (Qiu et al. 2020).

Hotel managers seemed homogeneous in their responses—the Mann–Whitney U 
test and Kruskal–Wallis χ2-test did not reveal significant differences based on gen-
der, age, or work experience. Generally, males were more receptive towards robots, 
similar to previous studies (Loffredo and Tavakkoli 2016; Ivanov et al. 2018a), but 
for only two statements the differences were statistically significant: ‘Robots will 
make fewer mistakes than human employees’ (U = 363.5, p < 0.05) and ‘Being 
served by robots will be a pleasurable experience’ (U = 344.5, p < 0.05).

The findings from the interviews confirmed the quantitative results of the ques-
tionnaire. For example, as robot advantages over human employees, interviewees 
mentioned that “Robots will be faster, more efficient and precise…” [P4], they “can 
work any time” [P6] and “Being served by robots will be an exciting experience for 
the guests” and it would provide a competitive advantage to the hotel [P13]. At the 
same time, the interviewees acknowledged that “Robots cannot understand human 
emotions…differentiate the right and wrong… carry out special requests…” [P8], 
and “It is difficult for them to understand people’s desires…” [P14]. Unlike robots 
“People have an adequate judgment and approach to the diverse situations” [P19]. 
High installation and maintenance costs [P2, P3, P4, P6, P10], mistakes by robots 
[P7, P10, and P14], and difficulties in communicating and understanding guests 
[P3] were identified as disadvantages of using robots in hotels as well. Interviewees 
thought that well trained and skilled employees were more valuable than robots and 
believed that employees are more adequate for the hospitality and tourism industry 
because the industry is mostly related to service and attitude which are significant 
in terms of guest satisfaction and experience. For instance, P5 stated that “In my 
opinion, in the hotel business the most important thing is the service and attitude 
towards the guests. The guest wants to be special. He or she has invested a great 
amount of money to go somewhere where they can indulge and relax… Human is 
much more adequate because the robot cannot take many factors into account”. 
Another participant also said that “Tourist service is an experience. Guests want to 
remember not only the place they visit but also the people and hotel staff they run 
into… The attention and attitude that employees give to the guests will not be the 
same if robots take their places” [P6]. Therefore, “Social robots are intended for 
short interactions” [P18].

4.2 � Directions of robot application in hotels

Table 4 presents the results of the directions of robot application in hotels. Find-
ings indicate that robots were perceived as more appropriate for housekeeping 
tasks such as cleaning the common areas of the hotel ( ̄x = 2.54, σ = 1.259), tak-
ing customer orders for new towels, linen, etc. ( ̄x = 2.80, σ = 1.255) or laundry 
( ̄x = 2.85, σ = 1.282), delivering new towels, linen, etc. ( ̄x = 2.89, σ = 1.301) 
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or ready laundry ( ̄x = 2.76, σ = 1.313). They were also considered as appropri-
ate for processing card payments ( ̄x = 2.66, σ = 1.348), issuing payment docu-
ments ( ̄x = 2.85, σ = 1.312), and for gardening services ( ̄x = 2.91, σ = 1.370). 
For all other tasks, hotel managers considered that employees were slightly or 
significantly more appropriate, especially for tasks such as massages ( ̄x = 4.43, 
σ = 4.43), entertainment ( ̄x = 4.18, σ = 0.950), welcoming/greeting a guest at the 
reception ( ̄x = 4.16, σ = 1.234) or in the hotel’s restaurant ( ̄x = 4.14, σ = 1.185), 
and accompanying the guest when leaving the hotel ( ̄x = 4.15, σ = 1.051). These 
results echo the findings of Ivanov and Webster (2019a, b) regarding customers’ 
perceived appropriateness of robot application in travel, tourism, and hospitality 
companies. Surprisingly, information provision tasks were considered as slightly 
more appropriate for employees than robots, although they can be easily auto-
mated. A possible explanation might be that hotel managers considered that the 
provision of tourist information should be delivered in a less structured and more 
emotional way. However, our data do not allow us to confirm or disconfirm this 
conjecture, which might be subject to future research.

Looking at Table  4, we see that the grouping factors have no or marginal 
impact on respondents’ answers. Again males were more receptive to robots 
compared to females for tasks such as processing card payments, issuing pay-
ment documents, taking orders for laundry, new towels, linen, etc., taking orders, 
and cooking food in a restaurant. Unexpectedly, the managers of largest hotels 
(over 150 rooms) were a bit more sceptical towards robots and considered that 
some of the tasks were more appropriate for human employees than the manag-
ers of smaller properties (up to 50 rooms and between 51–100 rooms): e.g., con-
cierge services, serving food in a restaurant, preparing drinks, cleaning of com-
mon areas, taking order for laundry, new towels, linen and delivering them (all 
p < 0.05). A possible explanation might be that the managers of the largest hotels 
considered that the use of robots would deteriorate the perceived service quality 
and would form an image of commodification of hotel services. A fast forward 
look at Table 5 confirms this notion—the managers of the largest properties had 
the lowest level of agreement with the statement that ‘Using robots will improve 
the service quality of the hotel’ and the difference with the responses of other 
managers was significant (χ2 = 8.861, p < 0.05). Therefore, focusing on employees 
was likely a strategy to humanise the service experience and avoid the image of 
service commodification.

The results from the interviews supported the quantitative findings. For exam-
ple, robots were considered suitable for washing and cleaning dishes in the res-
taurants, taking orders, cleaning tables and floors [P12], issuing various docu-
ments and ordering taxis [P16], supporting staff at the reception during group 
arrivals, provision of information, distribution of promotional materials [P9], or 
for marketing support [P6], which would free time for the employees to concen-
trate on their guests [P19] and allow them to “focus on more difficult tasks” [P8]. 
Hence, in general, hotel managers perceived robots as appropriate for repetitive, 
dirty, dull and dangerous tasks, which employees avoid, hence, enhancing rather 
than replacing human employees (Dogan and Vatan 2019; Ivanov and Webster 
2019d, e).
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4.3 � Impacts of service robots

Table 5 reveals respondents’ perceptions about the impacts of the service robots 
on the functional areas in hotel management—operations, safety and security, 
marketing, human resource management, and finance. The biggest potential 
impacts hotel managers see in operations—robots would make the operational 
processes easier ( ̄x = 3.33, σ = 0.904) and will increase the service capacity of 
hotels allowing them to serve more guests ( ̄x = 3.29, σ = 1.106), but they would 
require the redesign hospitality facilities to allow for robot’s mobility ( ̄x = 3.68, 
σ = 1.161) (Ivanov and Webster 2017). From a human resource management 
perspective, the implementation of robots would require significant train-
ing of employees ( ̄x = 3.53, σ = 1.034) and they may need to learn new skills 
too ( ̄x = 3.75, σ = 0.960). The use of robots may lead to job losses ( ̄x = 2.72, 
reverse coding, σ = 1.136), but managers were not generally afraid about being 
replaced ( ̄x = 3.72, reverse coding, σ = 0.988). The marketing benefits were not 
very evident to the hotel managers and they gave mostly neutral responses, but 
they largely agreed that customers would not choose a hotel just because of the 
robotic technologies it used ( ̄x = 2.46, σ = 0.855). Similarly, the respondents were 
not sure about the impacts of robotic technologies regarding the safety and secu-
rity of guests ( ̄x = 2.79, σ = 0.978) and employees ( ̄x = 3.04, σ = 0.971), but the 
COVID-19 pandemic might change their perceptions, especially considering 
that service robots can be a useful tool for physical distancing (Seyitoğlu and 
Ivanov 2020). Finally, from a financial perspective, respondents acknowledged 
that robots would reduce the operating costs of the hotel ( ̄x = 3.44, σ = 0.977) and 
improve profitability ( ̄x = 3.17, σ = 0.993), but were sceptical toward the improve-
ment of occupancy rate ( ̄x = 2.76, σ = 0.942) and the ability of the hotel to charge 
higher prices ( ̄x = 2.76, σ = 0.911). Therefore, findings indicate that the impact of 
robots on hotels’ bottom line would be through cost reduction, not through higher 
revenues, prices, or occupancy rates.

The responses of hotel managers were largely homogeneous and only a few nota-
ble differences were identified. As with the initial findings, males were more opti-
mistic than females about the impacts of robots on revenues (U = 313, p < 0.01), 
profitability (U = 222, p < 0.001), the safety and security of guests (U = 308, 
p < 0.01) and employees (U = 249.5, p < 0.001), and service quality (U = 346.5, 
p < 0.05). Furthermore, the managers of the largest properties were more conserva-
tive than the managers of the smallest hotels about the impact of robots on the safety 
and security of employees (χ2 = 13.277, p < 0.001).

Qualitative results were in line with the quantitative results. From an operations 
perspective, robots would be used for “fast service during peak moments…Fast 
check-in and checkout of the guests” [P3] meaning that “Employees will be able to 
serve more guests thanks to robots” [P1] and they “will be able to do more tasks, 
take extra responsibilities and will save time” [P6]. The use of robots to help opera-
tions in peak service periods was mentioned by P4 and P16 as well. Concerning 
marketing, “the use of robots will improve the quality of service of the hotel” [P19] 
and “may attract more visitors” [P2]. However, from a financial perspective “buy-
ing and maintaining a single robot is most likely to cost more than hiring a single 
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human” [P8]. Therefore, the financial costs of service robots might be a hindrance to 
their implementation by the hotel industry (Ivanov and Webster 2018).

Most of the respondents’ comments referred to the human resource management 
impacts of robots. For example, the introduction of robots would make it “hard for a 
great number of employees…Use of robots will require additional training courses 
for the employees” [P13], but hoteliers had a “limited ability to conduct extra courses 
to teach all hotel employees to work properly with robotic technologies” [P20]. 
Additionally, the use of robots requires that companies hire skilled employees to 
operate them which would push costs up. As P8 put it: “There is no need to mention 
that in order these robots to function properly, we need to hire skilled people again 
to maintain them. The more skilled the specialist, the higher salary”. Nevertheless, 
the respondents were not afraid of substitution because a “well-trained worker can-
not be replaced” [P18], “in our hotel, we rely on human service, so robots are not 
such a big threat” [P3], and a “well-educated and skilled individual is more valuable 
than a technological advancement” [P9]. Moreover, as P10 commented:

“In this regard, a well-trained employee with good qualifications could in no 
way be replaced by a robot. I have guests who have returned to a particular 
hotel precisely because of the hotels’ employees and of their attitude. There 
are customers who come back to certain restaurants because of their chefs and 
waiters. The attitude is everything in the hotel business” [P10].

Finally, one respondent commented that robots cannot substitute human employ-
ees but would rather compensate for the lack of employees: “Robots will replace 
the lacking workforce … automation services will be indispensable in places where 
there are no longer qualified personnel” [P4]. These findings support the claim of 
Ivanov and Webster (2019c) and Webster and Ivanov (2020) that in the near future 
automation technologies would rather compensate for the unborn children and the 
lack of sufficient and skilled employees willing to take hospitality jobs, but some 
substitution effect and replacement of employee by automation technologies is inev-
itable, although it would be at a different rate for different tasks and job positions 
(Ivanov 2020).

4.4 � Intention to implement service robots

Pertinent to the fourth objective, respondents were asked about their intentions to 
introduce service robots in various hotel departments within different timeframes. 
The results are presented in Table 6. The findings show that none of the hotels had 
service robots. This reflects the reality because the first service robot in a hotel in 
Bulgaria was introduced in November 2019 by Best Western Premier Sofia Airport 
hotel—about 6 months after the end of data collection. The overwhelming major-
ity of respondents did not intend to introduce robots or consider it as an option in 
at least 5 years. Only a small number of respondents reported they might introduce 
robots in less than a year.

The interview results were completely in line with the findings from the question-
naire. Most interviewees (13 of them) reported they did not intend to implement 
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robotic technology in their hotels due to various reasons—some reported insufficient 
financial resources [P12, P15, P16, P20] or serving predominantly elderly tour-
ists [P3, P6] as barriers for robot implementation. Specifically, P6 mentioned that 
“robots would be of great use in restaurants and households but not in our hotel due 
to the types of visitors that stay” [P6]. Other interviewees mentioned that they did 
not intend to implement robots in their operations because they rely on and prefer 
human employees [P1, P2, P4, P9, P17] in their hotels. Moreover, they believe that 
for the tourism and hospitality industry employees were better than robots as the 
industry was based on human-human interactions while “robotic technologies could 
not be as effective as people” [P9]. Additionally, P2 said: “No, I would not like to 
implement robotic technologies in my hotel, because I think that the best service is 
delivered to the guests by humans” [P2].

5 � Conclusion

5.1 � Contribution

This paper contributes to the literature by analysing hotel managers’ perceptions 
of service robots. More specifically, the paper identifies the managers’ perceptions 
regarding the advantages and disadvantages of service robots, their readiness to 
implement service robots, the tasks considered as appropriate for robotisation, the 
expected impacts of service robots on hotel management’s functional areas, and the 
role of respondents’ and hotels’ characteristics on managers’ perceptions of service 
robots. From a methodological perspective, the application of convergent mixed 
methods design allowed the triangulation of findings and deeper insights into the 
subject. From a managerial perspective, the results may help hotel managers in 
terms of implementing service robots in their operations.

5.2 � Theoretical implication

From a theoretical perspective, the findings indicate that some of the tasks in 
hotels would be more appropriate for robots, while others—for human employees 
(Table 4). Results show that the robots were perceived as appropriate for repetitive, 
dirty, dull, and dangerous tasks (e.g. cleaning the common areas of the hotel, deliv-
ering laundry, gardening, issuing payment document, processing card payments), 
which human employees avoid, or for tasks that put the human in a superior posi-
tion over a robot (e.g. taking customer orders for laundry, new towels, linen). On 
the other hand, hotel managers would rather use humans for tasks that require social 
skills and emotional intelligence (welcoming/greeting customers, guiding the guest 
to the room/table), for tasks which would put a human in a subordinate position to 
a robot if a robot performed them (e.g. massage), or for tasks related to food and 
drinks (e.g. preparing and serving food and drinks). In this regard, the findings con-
firm previous studies (Dogan and Vatan 2019; Ivanov and Webster 2019a) about the 
scope of tasks that hospitality employees consider as appropriate for robotisation. 
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Moreover, the findings mirror the results of demand-side studies that show that 
information provision, documentation and payments, and housekeeping activi-
ties are acceptable for robotisation, while body-related tasks are not (Ivanov et al. 
2018a). Therefore, if hoteliers decide to robotise these activities, they may face little 
resistance by guests.

Furthermore, the findings showed that the demographic characteristics of 
respondents (age, work experience) played little role in their perceptions of service 
robots, the tasks they could be assigned to perform, and robots’ potential impacts 
on hotel’s business (Tables 3, 4, and 5). Gender was found to be shaping percep-
tions towards robots—males were more receptive to service robots compared to 
female managers thus confirming prior studies (Loffredo and Tavakkoli 2016; 
Ivanov et al. 2018a). The characteristics of the hotel where the managers were work-
ing (chain affiliation, the predominant type of served guests, category, location, and 
size) had little role in shaping managers’ perceptions with one notable exception. 
The managers of the largest properties were a bit more sceptical toward the appli-
cation of robots for some tasks than the managers of smaller hotels. They consid-
ered that robots would decrease the quality of the service they provide; hence, the 
preference towards human employees instead of robots in the largest hotels was a 
way to humanise the customer experience and avoid perceptions of the commodi-
fication of their product. Therefore, overall, the findings do not support the role of 
the organisational factors identified in the Technology–Organisation–Environment 
framework (Tornatzky and Fleischer 1990) and the institutional theory (DiMaggio 
and Powell 1983) in shaping managers’ perceptions towards service robots, although 
respondents’ answers varied by the hotel size for some directions of robot applica-
tion (Table 4) and impacts of robots (Table 5).

Additionally, the interviewees indicated that skilled and well trained human 
employees were more valuable than robots and believed that human employees 
were more adequate for the hospitality and tourism industry because the indus-
try was mostly related to customer service, employee attitude and behaviour (Qiu 
et  al. 2020) which were perceived as important factors for high guest satisfaction 
and memorable customer experience (Kim et al. 2012). However, as there are differ-
ent types of tourists, there may be some tourists who search for safety and security 
and some other tourists who are eager to experience robotics. For example, after the 
current pandemic (COVID-19) people may desire to have physically distant service 
which may be difficult to deliver by human employees. Thus, robotics may increas-
ingly gain importance in terms of providing physically distant hospitality and tour-
ism services (Seyitoğlu and Ivanov 2020).

Finally, the hotel managers perceived that the balance between the enhance-
ment and the substitution effects of robots on tourism and hospitality jobs (Dogan 
and Vatan 2019; Ivanov and Webster 2019d, e) was definitely on the side of the 
enhancement effect. Respondents considered that robots will not substitute them, but 
will help the employees be more effective, efficient, and productive. In that sense, 
the findings did not provide support to the fears that robots would replace human 
employees in tourism and hospitality (Li et al. 2019). However, the improvement of 
the technical capabilities of robots in the future will increase the substitution poten-
tial of robots, leading to the replacement rather than the enhancement of tourism 
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and hospitality employees. The demographic crisis that developed economies face 
(Webster and Ivanov 2020) and the increased acceptance of service robots by cus-
tomers will further stimulate the implementation of service robots by tourism and 
hospitality companies.

5.3 � Managerial implications

This study provides significant implications for hotel managers in terms of using 
robots in their services. First, as mentioned in Sect. 5.2, robots were considered more 
appropriate for repetitive, dirty, dull, and dangerous tasks. The use of robots for dirty 
and dangerous tasks (e.g. cleaning the floors, disinfection) ensures human employ-
ees’ health and, accordingly, the number of workplace accidents may decrease. Fur-
thermore, the use of robots for repetitive and dull tasks would not only improve the 
operational efficiency of the hotel but would also create a better working climate for 
employees who consider such tasks as not psychologically rewarding and will save 
their time for other tasks (Tuomi et al. 2020a). Since the robots are helpful in repeti-
tive and less complex tasks, human employees may be able to spend more time to 
provide personalised services to guests (Larivière et al. 2017). Furthermore, thanks 
to robotics, employees may have the opportunity to focus on guest communication 
which has the potential to strengthen the guest’s relationship (Qiu et al. 2020). In 
this respect, robotics may enhance the satisfaction of employees which is significant 
in terms of service quality and guest satisfaction. Moreover, as Lee et  al. (2020) 
point out, service providers should not expect robots to perform very complex ser-
vices such as handling customer complaints and serving VIP guests because they 
are more effective for less complex, routine, and repeated tasks. Therefore, although 
robots may perform some tasks in hotels, this does not mean that they would replace 
all human jobs in hotel operations. However, technological progress in the field of 
robotics may decrease the gap between robots and human employees in terms of 
social skills, thus making robots appropriate for tasks which hoteliers currently con-
sider as reserved for humans, and expand the areas of their application in hotels (Qiu 
et al. 2020; Tung and Au 2018).

The major potential impacts hotel managers see in operations are that robots 
would make the operational processes easier and will increase the service capacity 
of hotels allowing them to serve more guests, but they would require redesign hos-
pitality facilities to allow for robot’s mobility (Ivanov and Webster 2017). Overall, 
findings show that the impact of robots on hotels’ bottom line would be through 
cost reduction, not through higher revenues, prices, or occupancy rates. Therefore, 
robotics companies that sell service robots to the hospitality industry would need to 
create strong business cases, measure and emphasise in their business proposals to 
hoteliers the cost savings that their robots would deliver, but without overpromises 
and hype. Once in operation, robots have to match the expectations of hoteliers 
and the promises of robot manufacturers and sellers, and really decrease the costs 
of hotels, because otherwise they would be turned off (like in Henn na Hotel) and 
hoteliers, being the customers of robotics companies, would be dissatisfied. On the 
other hand, the respondents in this study were somewhat sceptical regarding the 
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marketing benefits of robots but acknowledged the need for staff training to learn 
new skills. Therefore, robotics companies have to provide initial and periodic train-
ing to hotel employees to allow them to use their robots safely, effectively, and effi-
ciently. Additionally, robotics companies have to be proactive; they must develop 
and present cases of successful implementation of robots in hotels, and elaborate 
on how robots contributed to customer satisfaction and the overall guest experience 
(Qiu et al. 2020; Tung and Au 2018; Tung and Law 2017). In that way, the positive 
examples may shift the perceptions of hotel managers because they would see the 
marketing potential of robots. They may also advise hoteliers on the potential use of 
robots in their properties.

Finally, hotel managers must have a realistic view of the advantages and disad-
vantages of robots compared to human employees and implement a comprehensive 
cost–benefit analysis about the impacts of robot use in their properties (Ivanov and 
Webster 2018). This analysis must cover not only the financial aspects of the busi-
ness, but it has to be more holistic and encompass operations, marketing, human 
resource management, and safety and security as well. Such analysis allows hoteliers 
to take an informed decision about the implementation of robots. The actual deci-
sion has to be justified, not based on hype, fashion, or copying competitors’ actions 
(mimetic pressure in the institutional theory by DiMaggio and Powell 1983).

5.4 � Limitations and future research directions

Although this study provides valuable findings related to the use of robotics in hotels 
from the perspective of hotel managers, it is necessary to mention some of its limi-
tations. First, the sample size is small—despite the authors’ efforts, only 99 hotel 
managers (79 managers for the quantitative study and 20 managers for the qualita-
tive study) participated in the research. Probably the hotel managers that responded 
to the questionnaire and the interviews had greater knowledge and more positive 
perceptions towards robots compared to those who did not respond. Previous stud-
ies that researched Bulgarian hotel managers reported similar low response rates 
(Ivanov et al. 2014, 2015; Ivanova and Ivanov 2015). Second, the authors used non-
probability sampling due to the lack of a publicly available and comprehensive list 
of contact details of hotels in the country that would have allowed probability sam-
pling. Therefore, the findings cannot be generalised beyond that empirical context. 
Third, as a direct consequence of the non-probability sampling, the managers of the 
seaside hotels were overrepresented in the interviews but not in the sample from 
the questionnaire. Fourth, the question ‘Robots may misunderstand a question/order’ 
might have been double-barrelled. Although for a robot it does not matter whether 
the sentence is a question or an order—in both cases it is a piece of information 
that needs to be understood and the necessary actions to be taken, it is possible that 
the respondents had different views about a robot misunderstanding a question com-
pared to a robot misunderstanding an order. Finally, the data were collected before 
the COVID-19 outbreak. Thus, the perceptions of hotel managers toward the use of 
service robots may have changed, especially towards the questions related to safety 
and security, but this should be subject to future research.
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The tourism and hospitality literature desperately needs an in-depth economic 
analysis of the real-life cases of robot applications by hotels, restaurants, airports, 
and other travel, tourism, and hospitality companies. Future research needs to delve 
into the actual financial and non-financial costs and benefits that robots create for 
companies and illuminate the economic feasibility of the use of robots in the tour-
ism and hospitality context. Moreover, research can focus on the role of COVID-19 
pandemic on the use of robots by tourism and hospitality companies. Furthermore, 
research can shed light on the actual substitution and enhancement effects experi-
enced by companies that introduced service robots. Finally, research can investigate 
the collaboration between human employees and robots in the delivery of tourism 
and hospitality services.
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