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Abstract  
The hospitality industry in many countries has recently faced severe labour shortages, leading hoteliers to consider 
the robotization of services. Many studies have focused on hotels that already use service robots while overlooking 
those that have not yet deployed them. The key role is played by managers, whose perspective has been neglected 
in previous studies. This research explores the barriers and prospects for robot adoption from the perspective of 
hotel managers in hotels where service robotization is not yet widespread. For this purpose, 18 managers of upscale 
hotels in Croatia, a country heavily dependent on tourism facing a labour outflow and low technological develop-
ment, were interviewed. Using an inductive thematic analysis, four main groups of barriers were identified: mana-
gerial knowledge, employee involvement, service context, and technical aspect. Lack of knowledge emerged as the 
most critical issue. Hotel managers do not currently consider robotization suitable for luxury hotels but express 
willingness to use it in the future, depending on hotel size and service type. They see potential applications primar-
ily for back-office tasks. They would use them to support rather than replace staff. The results provide a basis for 
future studies and practical guidelines for hotel policy development. 
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1. Introduction 
Automation of jobs in various industries is not a new phenomenon, but the hotel industry has only 
recently been affected by this trend. Market trends such as the ageing population, digitization of the 
economy, and the Covid-19 pandemic have created difficulties in the form of labour shortages, the need 
for innovation and quality improvement, and security and privacy issues (Seyitoglu & Ivanov, 2021; Yang 
& Chew, 2021). Enterprise robotization helps address these challenges (Song et al., 2022; Xu et al., 2020) 
and is therefore becoming an increasingly common research topic.  
 
The line between automation and robotization can be somewhat blurred and lead to ambiguity among 
researchers (Reis et al., 2020). The former refers to the use of technology to optimize or streamline 
existing processes, while the latter involves the use of machines capable of performing tasks in a manner 
similar to human workers. According to Rajan and Saffiotti (2017), robotics in services should be inte-
grated with AI so that it can interact with customers and provide them with a personalized experience. 
Wirtz et al. (2018, p. 909) define service robots (SRs) as ‘system-based autonomous and adaptable in-
terfaces that interact, communicate and deliver service to an organization’s customers.’ On the other 
hand, Bowen and Morosan (2018, p. 727) use the definition of SRs as “physically embodied artificially 
intelligent agents that can take actions that have effects on the physical world”. Unlike other technolo-
gies that require human effort, SRs operate autonomously since they are directed by AI without the 
necessity for human assistance (Belanche et al., 2020). They can appear in different forms such as an-
thropomorphic, zoomorphic, caricatured, and functional (Reis et al., 2020). SRs can respond and adapt 
to their environment, resulting in specific human-robot interaction that is new to the hospitality indus-
try (Tuomi et al., 2021). To distinguish SRs from other technologies, for this article, the term service 
robot is used to refer to “information technology in a physical embodiment, providing customized ser-
vices by performing physical as well as nonphysical tasks with a high degree of autonomy” (Jörling et 
al., 2019, p. 405).  
 
Since the hospitality industry relies heavily on human labour, it is critical to study the adoption and 
scale of robotic services in hotels. Previous studies have highlighted the importance of robotic technol-
ogies in hotel operations, finance, marketing, and human resources (Ivanov, Seyitoğlu, & Markova, 
2020). However, research to date has mostly focused on the perspective of users or employees as the 
main actors when it comes to the application of this technology (Belias et al., 2021; Chen et al., 2022; 
Vatan & Dogan, 2021; Ayyildiz et al., 2022). Moreover, Ye, Sun, and Lay (2022) state that more than 70% 
of existing relevant articles related to hotel service robotization focus on the consumer perspective only. 
On the other hand, the perspective of managers is much less represented (Nam et al., 2021; Ivkov et al., 
2020; Pizam et al., 2022), although they are the ones who play a pivotal role in deciding the extent of 
robotization in hotels. As the most influential individuals in the hierarchy of a hotel, managers have the 
power to advocate for or against new strategies (Chan et al., 2015). They make decisions or initiate the 
introduction of such innovations, and if they do not see the benefits of using robots, robots will not be 
implemented (Ivanov, Seyitoğlu, & Markova 2020). Conversely, if their perception is positive, they are 
likely to encourage and facilitate their adoption (Ezzaouia & Bulchand-Gidumal, 2020; Stylos et al., 
2021). Therefore, their perception is crucial, as the introduction of new technologies requires hotel man-
agers to be more open to change and to balance technological and human factors (Xu et al., 2020; Ivanov 
& Webster, 2019). 
 
Since most of the previous studies spatially refer to a country with a high level of technological devel-
opment (e.g., Zhong et al., 2020a; Nam et al., 2021; Tuomi et al., 2021), researchers emphasize the need 
to consider countries where this type of technology is still in its infancy (Ivanov, Seyitoğlu, & Markova, 
2020). Ivanov et al. (2019) also warn that the dominance of research from Asia leads to a culturally 
coloured understanding of robots, service, and hospitality. This makes the Republic of Croatia an inter-
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esting research context. Although the country is part of the European Union, it is still less technologi-
cally developed compared with other EU countries. According to the Global Innovation Index (GII), 
which measures the innovation capabilities and outcomes of global economies, Croatia ranks 27th out 
of 39 European countries (WIPO, 2022). Croatia's frontier readiness technology index score is 0.68, 
placing the country in the upper middle range in technology adoption (UNCTAD, 2023). However, de-
spite the high increase in the score over the past year, Croatia is still in the lower third quartile among 
European countries, with particularly low scores in the "skills" and "ICT" categories. 
 
On the other hand, tourism is highly developed in Croatia, as the country's economy depends heavily 
on it. The direct share of tourism in the national GDP is 11.3%, the highest in the EU, which has an 
average value of 4.5% (HRT, 2023). Due to strong emigration and simultaneous tourism growth, Croatia 
has been facing a serious labour shortage in the tourism and hospitality industry for several years. The 
number of inhabitants has decreased by 9.64% (DZS, 2022), while the number of tourist arrivals has 
grown by more than 45% in the last decade (DZS, 2023). During the same period, the number of accom-
modation units for tourists increased by over 34% (DZS, 2023). Importing labour was seen as a tempo-
rary solution, but could not last in the long run. According to several scholars, the successful integration 
of robotization into business processes can help optimise the workforce and improve the quality of 
working conditions (Xu et al., 2020; Morosan & Bowen, 2022). Consequently, this could alleviate the 
labour problem. Some other countries have introduced service robotization due to the aforementioned 
problems. For example, Ivanov, Seyitoğlu, and Markova (2020) explain a similar context for their re-
search in Bulgaria, noting that hoteliers have begun to use automated and robotized services; however, 
this is not yet the case in Croatia.  
 
The scant research on this topic has overlooked the questions that managers have to address when 
implementing SR (Belanche et al., 2020). As hotels invest more in robotization, however, they will also 
need to invest in managers who can understand it (Xu et al., 2020). Although the initial adoption of SRs 
in the hospitality industry presents an opportunity for organizations, service providers should also be 
prepared to address challenges related to their implementation (Kala, 2022). Some scholars (Ivanov, 
Webster, & Berezina, 2020; Lu et al., 2020; Pizam et al., 2022) emphasize the need to understand the 
factors that hinder SR acceptance so they can be adapted to mitigate resistance. Decision-makers must 
be aware of the multiple factors that influence the decision to introduce SRs (McCartney & McCartney 
2020). While various theoretical frameworks exist to explain the factors influencing technology adop-
tion in organizations, they often remain general and require advancement to accommodate different 
contexts (Baker, 2011; Hasani et al., 2023). Moreover, these frameworks, in exploring both positive and 
negative influences, do not fully capture internal and external barriers that hinder SR adoption. Given 
this gap and recent calls by scholars for a deeper understanding of managers' perspectives (Ivkov et al., 
2020; Nam et al., 2021; Pizam et al., 2022), the purpose of this study is to explore the barriers and pro-
spects for robot adoption from the perspective of hotel managers in technologically less-developed ar-
eas. 
 
Therefore, the study answers the following research questions: 

(1) What are the main barriers to service robot adoption in hotel establishments? 
(2) Given the current barriers, how ready are hotel managers to adopt service robots in the future? 

By answering these questions, the research aims to (1) identify and categorize factors that hinder the 
implementation of service robots in hotels, and (2) determine the level of readiness for service robot 
adoption based on identified barriers and potential benefits for hotels. 
 
The paper contributes to the limited understanding of managers' perspectives when it comes to service 
robotization. To the authors' knowledge, there has been no previous study that provides a comprehen-
sive framework of the barriers to SR adoption from the perspective of decision-makers in the hotel 
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industry. This issue, however, appears to be of growing relevance, particularly in hotel establishments 
where the presence of service robotization is still very limited. 
 
2. Literature review 
The rapid progress of robotization has significantly disrupted the global market across various indus-
tries. A forecast suggests that by 2025 approximately 85 million jobs will be replaced by robots (WEF, 
2020). The hospitality industry, known for its labour-intensive nature, is not exempt from this trend. 
The International Federation of Robotics (2023) has reported a 125% growth in robot sales for the hos-
pitality industry in 2022. Moreover, Ivanov, Webster and Berezina (2020) argue that the hospitality sec-
tor is particularly vulnerable to robotization due to the prevalence of simple and routine tasks among 
its workforce. These repetitive tasks are first being automated and substituted by robots (Buhalis et al., 
2018). 
 
With its increased implementation, service robotization has been recognized as a way to improve op-
erational efficiency, reduce labour costs, and even enhance customer experience (Belanche et al., 2020). 
SRs have proved to be useful in hotel operations by increasing service capacity (Ivanov & Webster, 2019), 
providing a unique experience for guests (Chan & Tung, 2019) and reducing operational costs (Ivanov 
& Webster, 2019). Introducing robots in a hotel business is a complex process and to make an optimal 
decision, hotel managers need a clear understanding of SR advantages and disadvantages (Ivanov, Sey-
itoğlu, & Markova, 2020). Previous studies have addressed some main positive aspects of SR implemen-
tation such as increased productivity, cost-effectiveness, resource optimization, quality consistency, re-
moval of human error, and mitigation of the effects of labour shortage (Ivanov & Webster, 2020; Ivanov, 
Seyitoğlu, & Markova, 2020; Dogan & Vatan, 2019; Bowen & Morosan, 2018). On the other hand, service 
robotization has been criticized due to lack of human interaction, absence of empathy, ability to work 
only in a structured situation, and complex implementation process (Ivanov, Seyitoğlu, & Markova, 
2020; Dogan & Vatan, 2019). Therefore, Seyitoğlu et al. (2021) illustrate that a collaborative approach 
between humans and robots, known as a mixed service delivery system, proves to be the most appro-
priate. This system leverages the strengths of human employees to compensate for the limitations of 
robots, and vice versa. Accordingly, the choice of a combination of human and robot involvement in 
the service delivery system of tourism and hospitality companies has become a critical issue for hotel 
managers (Ivanov, Webster & Seyitoglu, 2023). Hence, the determinants of SR adoption appear as a 
common subject of research in hospitality. While the adoption of SRs remains a relatively novel concept 
in research, few well-established theoretical frameworks can help in understanding general aspects of 
technology adoption within organizations. 
 
The Technology-Organization-Environment (TOE) framework by Tornatzky and Fleischer (1990) 
stands out as one of the most widely used theories for exploring innovation adoption within organiza-
tions (Oliveira & Martins, 2011). TOE offers a structured lens for analysing the interplay of technological, 
organizational, and environmental factors influencing the adoption of innovations. It helps identify the 
specific technological features, the hotel's organizational readiness, and the external environmental fac-
tors that either facilitate or hinder the adoption of new technologies. TOE is often seen as a general 
framework offering considerable flexibility due to unclear key constructs (Baker, 2011; Hasani et al., 
2023). Therefore, researchers have used slightly different factors to describe each TOE dimension de-
pending on the adoption context. Research on various technological innovations in the hospitality sec-
tor highlights key technological factors such as the costs associated with new technology (Pizam et al., 
2022), compatibility with the existing structures (Pizam et al., 2022; Wang et al., 2016), relative ad-
vantage (Nam et al., 2021; Pizam et al., 2022; Wang et al., 2016; Pateli et al., 2020; Ezzaouia & Bulchand-
Gidumal, 2020), and complexity of its usage (Nam et al., 2021; Pizam et al., 2022; Wang et al., 2016). 
Organizational factors predominantly refer to employee resistance (Nam et al., 2021), company charac-
teristics (Wang et al., 2016; Ezzaouia & Bulchand-Gidumal, 2020), and top management support (Pizam 
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et al., 2022; Wang et al., 2016; Pateli et al., 2020; Cruz-Jesus et al., 2019). Environmental factors mostly 
include competitiveness (Nam et al., 2021; Pizam et al., 2022; Wang et al., 2016; Pateli et al., 2020; Cruz-
Jesus et al., 2020; Ezzaouia & Bulchand-Gidumal, 2020), with less emphasis on customers (Nam et al., 
2021; Ezzaouia & Bulchand-Gidumal, 2020). However, Baker (2011) warns that the TOE framework has 
seen minimal evolution since its initial development, as it has primarily adapted existing constructs to 
various contexts without introducing new ones. Over time, many scholars have started integrating di-
verse theoretical frameworks to grasp the complexity of technology adoption in organizations (Okumus 
et al., 2017). Primarily, studies combine the TOE framework with the Diffusion of Innovations (DOI) 
Theory introduced by Rogers (1995), which focuses on the process of innovation diffusion within a social 
system. According to Rogers (1995), technology adoption is related to innovation characteristics, organ-
ization characteristics as well as the individual characteristics of a leader. While the DOI Theory and 
TOE framework appear to be in agreement (Oliveria & Martins, 2011; Pizam et al., 2022), the DOI Theory 
does not include the environmental variable. On the other hand, it adds to the issue of technology 
adoption by emphasizing the individual variables of a leader. The TOE framework and DOI theory com-
plement each other in understanding technology adoption in organizations. TOE focuses on the adop-
tion context, while DOI examines the innovation's characteristics and the individuals and organizations 
involved. By integrating these frameworks, researchers gain a deeper insight into technology adoption. 
(Cobos et al., 2016). According to Baker (2011), although the tension between the TOE framework and 
other theories appears to be minor, little theoretical agreement occurred, and it could be resolved by 
integrating competing ideas into the TOE framework rather than addressing them separately. Studies 
on technology adoption should consider not only technological, organizational, and environmental 
contexts but also task characteristics and individual factors (Baker, 2011). Several scholars (Ciftci et al., 
2021; Ezzaouia & Bulchand-Gidumal, 2020) also advocate for incorporating personal characteristics into 
technology acceptance models, recognizing them as important factors in technology adoption.  
 
Managers, although less represented in SR research, are considered crucial facilitators in any technology 
adoption process because of their critical role in providing the necessary resources and support for suc-
cessful implementation (Ivanov, Seyitoğlu, & Markova, 2020). Even earlier studies recognized that top 
management support, and senior management’s commitment to and belief in technology implementa-
tion influence the organizational perception of technology usage and its actual implementation (Lin, 
2010; Law & Ngai, 2007). Management support can mitigate the conflicts related to robotization adop-
tion and help to reach an overall consensus within an organization (Chen,2019; Pizam et al., 2022). 
Tuomi et al. (2021) highlight that hospitality managers need to consider how and where to implement 
SRs to find the right balance between using them for efficiency and meeting customer expectations. 
Since robotic technology will play an important role for organizations in the near future, it will have 
important implications for management (Xu et al., 2020). Dogan and Vatan (2019) have found that man-
agers accept the existence of SRs and are mostly positive towards their implementation in hotels. How-
ever, they are concerned about the disruption of human-to-human interaction. On the other hand, 
Ivanov, Seyitoğlu, and Markova (2020) conclude that hotel managers are generally not ready to imple-
ment SRs as they believe this would decrease the quality of service. The results may vary, however, 
depending on the context (Xu et al., 2020), be it geographical, cultural, or related to the type of hotel or 
service.  
 
According to Maurer (1996), the resistance of people is the main reason for the failure of organizational 
changes. On an individual level, robotic hospitality services can trigger various positive or negative 
emotions depending on one’s technology readiness, comfort and use (Parasuraman, 2000). The Status 
Quo Bias Theory posits that individuals prefer the current state of affairs and resist change, even when 
the change could bring potential benefits (Samuelson & Zeckhauser, 1988; Kim & Kankanhalli, 2009). 
This theory suggests that organizational leaders often prefer maintaining the status quo, especially 
when faced with limited choices and uncertain benefits or associated costs (Almatrodi et al., 2023). The 
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resistance to innovation arises from (1) rational decision-making when faced with transition costs or 
uncertainty, (2) cognitive misperceptions, and (3) psychological commitment resulting from misunder-
stood sunk costs, the desire to avoid regret or pursuit of consistency (Samuelson & Zeckhauser, 1988). 
Perceived difficulty often causes hesitation to adopt new technologies (Shin et al., 2019). However, Pi-
zam et al. (2022) emphasize that if hotel managers perceive that SR implementation could bring them 
a competitive advantage, they are more willing to adopt SRs. Studying the perspective of hotel managers 
thus becomes even more relevant. The complex factors that drive or discourage the decision of manag-
ers to introduce SRs must be understood. These factors go beyond economics and market competition 
(McCartney & McCartney, 2020), referring also to individual understanding of technology, internal and 
external support, employees, guest experience, and organization characteristics. While existing tech-
nology adoption frameworks provide a comprehensive understanding of the factors that influence the 
implementation of various technologies within organizations, focusing solely on them could lead to 
overlooking key barriers that prevent or hinder adoption. Unlike adoption factors, which emphasize 
benefits, advantages, and features of technology, barriers focus on internal and external obstacles that 
may impede the adoption process, requiring ongoing research (Pizam et al., 2022). 
 
3. Methodology 
Given the exploratory nature of the study, a qualitative approach was used to answer the research ques-
tions. Qualitative research provides rich and holistic data with the potential to reveal complexity (Miles 
& Huberman, 1994). Semi-structured in-depth interviews were conducted to obtain thorough insights 
from hotel managers. The target population was the managers of large-capacity upscale hotels since 
studies show that larger hotels are more likely to be the early adopters of SRs compared with small ones 
(Xu et al., 2020).  
 
Purposive sampling was employed to include participants who have multiple years of working experi-
ence in the hospitality industry and occupy middle or top-management positions within large hotel 
companies. Given that previous research highlights the dominant impact of service robot implementa-
tion on hotel operations (Ivanov, Seyitoğlu, & Markova, 2020), managers responsible for hotels, hotel 
operations, or operational departments were deemed suitable participants. While the primary applica-
tion of SRs is in hotel operations, challenges associated with their implementation are greatly related to 
human resource management (Ivanov, Seyitoğlu, & Markova, 2020). When researching this issue from 
the organizational perspective, Xu et al. (2020) highlighted HR experts as appropriate informants as 
they are familiar with employee-related issues, jobs, tasks, organizational readiness and organizational 
culture. Therefore, the eligible participants included general managers, operation managers, operation 
department managers and HR managers at both the corporate and independent level. Considering the 
difficulties in engaging hospitality managers in research (Stylos et al., 2021), a snowball sampling tech-
nique was used as it has proved to be useful for overcoming the accessibility constraint (Biernacki & 
Waldorf, 1981). Using this technique, 5 individuals managing large hotel companies in Croatia were 
initially interviewed and asked to suggest additional interviewees based on their expertise and willing-
ness to share information. Each participant suggested one or two potential participants based on their 
professional connections. 
 
The field research was conducted in February and March 2023. Initially, the potential participants were 
reached by e-mail or phone. Then the research objectives and methodology were explained to them, 
and upon their voluntary consent to participate, the interviews were carried out. The interviews oc-
curred both online and in person, and were conducted in the participants' language, predominantly 
Croatian, except one interview conducted in English. The interviews varied in duration, lasting between 
20 and 40 minutes, with an average of 28 minutes. Conducted in pairs, this format allowed one re-
searcher to lead the conversation while the other took notes. Maintaining consistency for credibility, all 
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interviews were carried out by the same individuals (Healy & Perry, 2000). To ensure the appropriate-
ness of questions for capturing the research topic, the theory was used to guide the study (Adeoye-
Olatunde & Olenik, 2021; Chan et al., 2015). Following the guidelines proposed by Adams (2015), an 
interview guide was constructed to initiate discussions with general questions about the topic, the man-
agers' experiences and comprehension of SRs, and perceived SR advantages and disadvantages. The 
interview guide was designed using existing theoretical frameworks on technology adoption to under-
stand the reasons behind the non-implementation of SRs. It ensured coverage of key topics related to 
technological, organizational, environmental, and individual aspects while also allowing for new themes 
to emerge. Towards the conclusion of the interview, socio-demographic information and the organiza-
tions’ characteristics were collected. 
 
After the 17th interview, the saturation point was reached since the authors were not obtaining any new 
information (Guest et al. 2006). One additional interview was conducted to confirm the saturation. 
Thus, a total of 18 interviews were conducted with managers of Croatian hotels whose companies hold 
more than 60% of the total hotel room capacity in Croatia. All hotels included in the study belong to 
different brands and parent companies, ensuring that the respondents were not influenced by the same 
corporate entity. The characteristics of respondents are presented in Table 1. 
 
Table 1: Respondents characteristics 

 
The analysis was made following the three-step framework which includes data reduction, data display-
ing, and conclusion drawing and verification (Miles & Huberman, 1994). Inductive thematic analysis 
was used. According to Vatan and Dogan (2021), utilizing thematic analysis enables researchers to ef-
fectively condense and organize large datasets by employing a systematic approach to data processing, 
ultimately leading to clear and well-structured final results. Given the existence of theories that focus 
on technology adoption in general rather than specifically on barriers to adoption, along with critiques 
regarding the generality of these frameworks (Baker, 2011; Hasani et al., 2023), the inductive approach 
was chosen. This approach allows researchers to maintain an open perspective when identifying ele-
ments or concepts from the data that may not have been previously recognized (Chan et al., 2015; Braun 
& Clarke, 2012; Lvov & Kompula, 2024).  

Participant Gender Position Age Hotel type 

P1 F Hotel general manager 55-60 Domestic hotel chain 
P2 M Corporate operations manager 35-40 Domestic hotel chain 
P3 M Hotel general manager 35-40 International hotel chain 
P4 M Hotel operations manager 30-35 International hotel chain 
P5 M Hotel F&B manager 25-30 International hotel chain 
P6 M Hotel general manager 40-45 International hotel chain 
P7 M Hotel general manager 60-65 Independent domestic hotel 
P8 M Corporate operations manager 35-40 Domestic hotel chain 
P9 F Hotel general manager 30-35 Domestic hotel chain 
P10 M Hotel operations manager 35-40 Independent domestic hotel 
P11 F HR manager 45-50 International hotel chain 
P12 F Corporate general manager 60-65 Domestic hotel chain 
P13 M HR manager 45-50 International hotel chain 
P14 F Hotel general manager 35-40 Domestic hotel chain 
P15 M Hotel operations manager 25-30 Independent domestic hotel 
P16 F HR manager 40-45 International hotel chain 
P17 M Corporate F&B manager 35-40 Domestic hotel chain 
P18 M Hotel general manager 50-55 International hotel chain 
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Following the recommendations of Van Nes et al. (2010), an analysis was carried out in Croatian, the 
source language, to prevent losing important information through translation. The single interview 
conducted in English was translated into Croatian with the assistance of a professional translator. Tran-
scripts made during the interviews were independently coded by two researchers. As suggested by 
Strauss and Corbin (1990), the coding was performed in two main stages: open coding and axial coding. 
Before initiating the analysis, transcripts were read multiple times. 
 
The analysis started with the open coding of three transcripts to extract the initial set of codes and 
develop a coding frame. This process was iterative, involving negotiated agreement as a method of 
achieving intercoder agreement, common for exploratory studies (Campbell et al., 2013; Garison et al., 
2006). The first round of independent coding was followed by a meeting where discrepancies were dis-
cussed and the coding frame was revised (Campbell et al., 2013; Hruschka et al., 2004). Since the inform-
ants were explicit in expressing their thoughts, no major disagreements arose. In the following phase, 
nine transcripts were coded and discussed again to resolve some minor differences that occurred. After 
reaching a consensus and agreeing on a coding scheme, the analysis of all transcripts was conducted, 
resulting in some minor changes to the code frame during the following iterations. Once all codes were 
agreed upon, their connections became visible. During axial coding, codes were merged and organized 
thematically into themes and sub-themes as proposed by Braun and Clarke (2012). Following the rec-
ommendation of Van Nes et al. (2010), findings, including themes and quotes, were translated into Eng-
lish by consulting a professional translator. Finally, after the themes were defined, they were explained 
within the broader context of theories on technology adoption. 
 
4. Results 
Results are analysed and displayed according to the two research questions. The first sub-section ad-
dresses the question of what are the current barriers to SR adoption from the managers' perspective, 
while the second sub-section deals with the prospects for future SR implementation. 
 
4.1. Barriers to SR adoption 
 
To gain insight into the key barriers to SR implementation in hotels, managers were asked about various 
aspects of their business. After a thorough analysis, four key barriers emerged, namely managerial 
knowledge, employee involvement, service context and technical aspect. These four themes with their 
main sub-themes are described below. 
 
4.1.1 Managerial knowledge 
The analysis has identified managerial knowledge as an important barrier to SR implementation, re-
vealing three sub-themes: awareness, experience, and interest. 
 

a) Awareness 
The research shows that hotel managers generally lack information on SRs, which appears to be the key 
issue, particularly since further analysis revealed that their attitudes are not negative. They were strug-
gling with the definition of SR itself, not being able to distinguish clearly between service automation 
and service robotization. 
 

P1: “In fact, I do not have an idea of what a service robot would actually be. Could a cutlery polishing 
machine also be a robot?” 

 
A part of the respondents who are not familiar with service robotization also lack awareness of this 
technology’s current level of development. They perceive SRs as an innovation in its initial stage, not 
sufficiently developed to be implemented in a hotel.  
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P5: “I think this is still in its initial stage (…) I don’t think it is developed enough to bring benefits (…) I 
am not sure how fast it (service robotization) can happen.” 

 
However, research and practice have both shown that service robots are already widely used in hotels 
across the globe, even for some sophisticated tasks such as concierge services, reception tasks, or food 
and drink preparation (Ivanov, Webster & Berezina, 2020). Managers will need to possess at least a 
minimum knowledge of and training in SRs to successfully implement them in business (Xu et al., 2020). 
The lack of information is evident not only in understanding the possibilities and benefits of SRs but 
also in the inability to recognize the financial implications of SR adoption. Moreover, the majority of 
respondents did not have any information about the price of SRs nor the costs and savings they could 
bring. Although they mostly believe that robots can reduce some costs, they were just conjecturing. 
 

P4: “I don't know if using a robot would justify the cost of its service. Maybe there would be some 
savings (…) but I have no idea about the price.” 
P11: “…it raises the question of how much they (SRs) replace a person (…) perhaps the investment would 
pay off, but it is quite large. It's hard for me to judge.” 
 

Managers employed in international chain hotels seem to be more informed about SRs, emphasizing 
that their hotels in other countries have already initiated implementation (e.g., P5, P13, P16, P18). On 
the other hand, only two managers at the corporate level are actively considering SR adoption and have 
thorough knowledge about its implications. However, corporate managers are the ones who should be 
creating awareness when it comes to new technology adoption. As service robots are penetrating the 
hospitality market, it will be quite challenging for managers to match the industry’s requirements if 
they do not have sufficient technological knowledge (Kala, 2022). Having prior knowledge about robot-
ics and a thorough understanding of its benefits can greatly reduce uncertainty and influence adoption 
decisions (Nam et al., 2021). 
 

b) Experience 
The lack of information can partly be explained by the fact that nearly half of the interviewees have not 
encountered SRs. Those who have some experience with robots, mostly have it from a guest perspective 
or they have encountered certain types of SRs through professional presentation, but they do not actu-
ally implement SRs in their hotel.  
 

P8: “In our company, we still do not have any points of contact with service robots and do not use them 
(…) I have minimal experience as a guest.” 
P10: “I don’t have any experience, but I was just in a meeting where they talked about robotization with 
a partner, a hotelier who has a completely robotic hotel…” 

 
To the authors’ knowledge, there are still no hotels in Croatia that have implemented service robotiza-
tion by the time of writing this paper, so the managers’ experiences are mostly related to professional 
trips abroad or to some other hospitality establishments, such as highway restaurants, which have 
started to implement robots recently. 
 

P12: “In 2017, I was in America on a study trip visiting large city hotels. Back then, the robot was used 
exclusively in the reception area (…) I also came across one recently in a restaurant.” 

 
The level of internationalization appears as a differentiating factor in terms of experience with SRs. 
Despite not implementing them in their hotels, the respondents managing hotels within international 
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chains are more experienced with SRs, compared with those employed in domestic hotel chains or in-
dependent hotels. 
 

P13: “We belong to the X group; they have been using robots in some hotels for 10 years and this is not 
new. They have a robot butler who brings and takes away things, robots in the kitchen, etc.” 
P16: “Our hotel group has already employed robots in a couple of locations in Europe, mostly they are 
robots related to F&B (…) one of our hotels has a minibar robot (…) At the level of the hotel group, 
robotization is already very accepted.” 

 
Other managers underline their proclivity towards innovation; however, at the moment this refers only 
to the implementation of advanced digital and automation technologies. They tend to optimize pro-
cesses using various software solutions and (semi-)automatic devices for tasks such as cleaning or mow-
ing. 
 

P9: “We are trying to make it easier for our employees through digitalization, but we are not applying 
robotization and I am not sure how we would do that.” 
P13: “We still do not use a robotic service (…) but we already have self-check-in so you don't have to 
come to the reception desk but can do it yourself via the app (…) and you can unlock the room with 
your mobile phone.” 
P7: “We use automatic devices for pool cleaning and mowing only.” 

 
c) Interest 

Results show that managers are generally open to innovation and interested in trying new technologies. 
Younger managers, in particular, demonstrated a higher interest in adopting SRs. However, most of the 
managers see an issue in the lack of initiative from the upper hierarchical levels or owners. Half of the 
respondents indicated that there was never any suggestion to seriously consider robotization.  
 

P1: “I am open to innovation, but there was never any initiative.” 
P7: “There is no interest in implementing it in business, either now or in the future” 

 
Only a few respondents managing hotels in international hotel chains highlighted the support and pro-
activeness of the board of directors. Previous research, however, has underlined the support of top man-
agement as a key antecedent of the successful implementation of new technologies (Lin, 2010; Chen, 
2019; Pizam et al., 2022). Belias et al. (2021) point out that the role of hotel owners and top management 
in the hotel industry is to encourage employees and inform them about the positive effects of robots, 
thereby enhancing their intentions to use them. One could argue that general or operations managers 
are those who should initiate such innovation, particularly those at the corporate level as they oversee 
hotel operations and are responsible for general hotel performance. Nevertheless, it appears that the 
initiative is not coming from any side despite their openness to adopting new technology. There is a 
knowledge gap which seems to be an important barrier to new technology implementation. The lack of 
knowledge about the performance, costs and benefits of SRs evokes scepticism. 
 

P12: “We would be ready to introduce SRs, but I would wait to see what practice will show, I don't want 
to be the first and I want to see good practice and wait for reactions. I would introduce them only when 
I know the concrete and exact effects.” 
P1: “The leading people lack experience wider than this company; they are not familiar enough with it 
to dare, they lack courage…” 

 
The lack of initiative combined with the manager's non-awareness and scepticism creates an inert en-
vironment resistant to innovation, which was also recognized by respondent P8.  
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P8: “I think that we in Croatia are falling behind when it comes to new trends, we are quite inert and 
rely on traditional work methods, we are very slow to embrace trends, mostly things change only out 
of necessity” 

 
The analysis indicates that the true robotization of service is a step that hoteliers in Croatia are only 
now starting to consider. To implement service robotization at any level, the knowledge gap has to be 
overcome first.  
 
4.1.2 Employee involvement  
The results have shown that employee involvement also represents a barrier to SR implementation, 
although this was less emphasized than was previously thought. This is in line with the findings of Nam 
et al. (2021) who conclude that employees of upper-scale hotels show less resistance to SRs. According 
to Belias et al. (2021), it is expected that innovations are initially treated with scepticism, but eventually, 
the hospitality industry will accept SRs and adapt to them. However, the current main barriers related 
to employees refer to their prejudice, workforce structure and organizational values. 
 

a) Workforce structure 
Managers claim that the reaction towards SRs in their hotels would be quite diverse depending on the 
employees’ age, personality and contract type. Belias et al. (2021) also emphasize the role of de-
mographics, gender and type of employment in intentions to use SRs. Managers agree that younger 
employees are more likely to accept robots as something entertaining and interesting, while they expect 
certain resistance from the older employees. 
 

P2: “The older ones would think that a replacement is coming, and the younger ones would have fun 
playing with them (SRs).” 
P3: “It depends on the type of person; the older generation would have a harder time accepting them 
(SRs) and it would be more difficult for them.” 

 
Managers have also indicated that there would be some difference in SR acceptance depending on the 
contract type. For instance, P11 claims that experienced permanent employees would be less concerned 
than others as they are aware of the necessity of human staff.  
 

P11: “…we have permanent employees who know that they are needed.” 
 
However, as most of the hotels in Croatia operate seasonally, a substantial portion of employees do not 
have permanent jobs in hospitality.  
 

b) Employees’ prejudice 
The main obstacle to SR implementation related to employees derives from their biases. People are 
naturally resistant to change (Samuelson & Zeckhauser, 1988), particularly if they do not have enough 
information. Results show that the managers recognize an initial resistance when it comes to imple-
menting new technology but believe the employees would accept it over time, just like any other inno-
vation they have introduced.  
 

P9: “At first, they would be surprised by SRs and they would probably think that we are replacing them 
with robots. Resistance is always the initial reaction. Everything new we do is at first always met with 
resistance due to lack of knowledge and fear, but we accept everything over time. That's how it turned 
out for everything new we introduced.” 
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Results also indicate that managers in international hotel chains anticipate less resistance from their 
employees compared with managers in domestic hotel chains and independent hotels. This may be 
attributed to their extensive knowledge, resulting in fewer prejudices. 
 
In line with the findings of Brougham and Haar (2018), managers do not see the fear of losing one’s job 
as the main issue here. Although fear is also present, they are more concerned about employees’ resent-
ment. Namely, they believe employees would be irritated to learn that the owners have invested in SRs 
instead of increasing the salaries of current workers. 

 
P4: “I think that people would take it very badly (…) they would say that we don't want to raise their 
wages, but rather save labour costs by injecting money into some machines." 
P8: “…they would wonder what the boss is really willing to do just to save on labour costs.” 

 
Another reason for employee resistance to SR adoption that concerns the managers refers to the need 
for additional education and support. As there is no prior experience on the part of either the managers 
or the employees, they are not familiar with this kind of technology. As prejudices are based on a lack 
of knowledge, they lead to scepticism. Some managers appear to be sceptical about the independence 
and effectiveness of SRs and believe the employees feel the same way. Indicating that there has to be a 
human employee who will program an SR and work with it, they believe that if SRs required additional 
efforts and supervision of employees, this would lead to dissatisfaction and irritation. 
 

P11: “…but they might be sceptical if they have to control it, it would be tiring for them…” 
P12: “…I think they would accept them (SRs) if they knew exactly how that would help them. If they 
knew the concrete benefits, they would accept them with pleasure; but if these employees had to deal 
with a robot and if that took up their extra time, they would not be satisfied.” 

 
Although some previous studies show that hotel employees have a positive view and high level of in-
tention to use SRs (Belias et al. 2021), the managers indicate that employees are unaware of the benefits 
SRs can bring. Nevertheless, they see a way to overcome this issue – namely, employees need to be 
educated about the possibilities this innovation can bring and how it could facilitate their jobs once it 
is successfully implemented. 
 

P3: “It will be difficult… Some education will be required because people will perceive that it is taking 
away their jobs, on the one hand, and rightfully so.” 
P17: “Employees react with resistance to any change, but the moment they become familiarised with 
an innovation and realize how much help it can give them, they gladly accept it.” 

 
Hence, education is a key issue that needs to be addressed. If it is not done properly, all potential ben-
efits disappear and the investment is pointless. 
 

P2: “The biggest obstacle would be in educating people to handle SRs. It (handling SRs) is a big respon-
sibility, and if no one is in charge of that, you've thrown a lot of money into the wind.” 

 
c) Organizational values 

Research has revealed that some managers may show repulsion towards service robotization as they 
believe it collides with the organizational values of the company. For instance, Participant 4 states that 
their company focuses on sustainability and dedication to the local community and environment. 
Hence, deploying SRs could be considered contradictory to these values.  
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P4: “It is in no way aligned with our organizational values and corporate development; we develop the 
concept of total sustainability, for example, we make hotels from natural materials” 

 
Furthermore, the respondents agreed on their commitment to high-end personalized service which 
cannot be provided by robots. Their core values such as friendliness, high quality, and memorable ex-
perience are embedded in all aspects of the company and have to be delivered by human staff. Managers 
believe that robots would not be able to transfer a hotel’s key values in the way human staff can. 
 

 P17: “Warmth and friendliness can’t be conveyed by a robot.” 
P9: “We are still looking for a genuine smile which is a key value of our hotel.” 

 
Hence, although factors related to employee involvement are seen as an important barrier to SR adop-
tion, in the context of this study they do not appear to be crucial. 
 
4.1.3. Service context 
Another major theme revealed by the research refers to the service context as a barrier to SR adoption. 
The results indicate that factors such as service type, guest structure, and guest expectations are im-
portant barriers that hinder SR implementation. 
 

a) Service type 
In terms of hotel service, the respondents agree that robotization and high-quality service do not go 
'hand in hand'. They state that their hotels provide a very high-quality service that is in line with the 
expectations of the guests who choose luxury facilities, and expect personalized service and pleasant 
communication. According to Nam et al. (2021), most luxury hotels do not use SRs because they are 
concerned about losing the personal touch and eroding customer satisfaction. Thus, some barriers are 
closely related to hotel categorization. For instance, the managers of 5-star hotels do not see the appli-
cation of SRs in their hotels as they are focused on a high level of personal interaction with their guests. 
 

P4: They (SRs) are not suitable for high-category hotels and luxury accommodation. They are just ma-
chines without a soul.” 
P6: Robots don’t fit in our luxury environment which is very high-touch in human interaction. (…) We 
don't sell hotel rooms and services, we sell experiences, we sell memories (…) We are always seeking 
new ways to wow our guests.” 
P18: “Quality is provided by people. Robots may only help.” 

 
Chan and Tung (2019) also point out that, unlike midscale and budget hotels which deliver standardized 
services that could be supported by SRs, luxury hotels require quick recognition of customers' needs. 
Besides categorization, the barriers to the application of SRs are also related to the size of the facility as 
well as the departments where the service is provided. Xu et al. (2020) identified larger hotels as early 
adopters of SRs, while small hotels are often more risk-averse. The managers here agreed that service 
robotization is more appropriate for large 3- or 4-star hotels and only for certain services. 
 

P10: “I don't see an application in the luxury segment, especially in smaller hotels.” 
P11: “I would use them in the back office. (…) I wouldn’t employ them for a task that requires commu-
nication with guests such as in the reception area, in the restaurant or wellness facilities…” 
P14: “I don't see the possibility of application in the reception area because we have demanding proce-
dures.” 
P4: “…not at all in luxury hotels. (…) It’s inconceivable to me that a guest would have to enter a code to 
get a drink.” 
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Hence, front-office tasks have been recognized as not very appropriate for SR implementation since 
they require direct contact with guests. In line with previous research (Belanche et al., 2021; Chen et al., 
2022; Dogan & Vatan, 2019), the managers agree that SR implementation would be more useful for some 
routine repetitive back-office tasks. This corresponds to the previously mentioned values that high-
quality hotels nurture. 
 

b) Guest structure 
The managers also indicate that the application of SRs and the structure of guests who choose their 
facilities for their vacation are in mutual collision. Moreover, the managers indicate market segment as 
a crucial factor in determining SR appropriateness.  
 

P8: “The main criterion is the structure of the guests. I think it would be more interesting for new 
generations, people who live in Europe and are prone to new trends… Everything that comes to us has 
already been seen.” 

 
It was determined that the hotels managed by the respondents accommodate leisure guests, very often 
families or older people. It was agreed that robots would be more appropriate for business guests rather 
than leisure guests as they travel for different motives and have different expectations, thus confirming 
the theory of Ivanov, Seyitoglu and Markova (2020) that the managers’ perception is shaped depending 
on the type of guests. 
 

P1: “Our guests are middle-aged and older people who would like to talk and they would miss having a 
conversation (...) robots would hold no interest for them.” 
P11: “It is unimaginable to me that guests on vacation at our place would be looking at a robot for 7 
days.” 
P15: “We are a family hotel and we have a lot of regular guests. Our guests love and appreciate that 
family approach.” 
P13: “We are doing research and it does not show that SRs would be useful considering our approach 
and target segment of guests (…) We strive for personalization and warmth in our relationship with 
the guests.” 

 
Despite the considerable guest turnover in hotels during summer, the managers emphasize that they 
greatly rely on their loyal guests, believing that they are not ready to accept robotized service.  
 

P10: “Loyal guests would take it very badly, they would resent the introduction of robots because they 
come solely for the relationship and contact with employees (…) It would be interesting for younger 
guests, but I wonder how long-lasting that effect would be (…) since we are oriented towards loyal 
guests, I don't think it would be appropriate for us. 
P2: “…some are afraid of advanced technology (…) some would say that they have saved on employees, 
but on the other hand they have not lowered the room rates.” 

 
This is supported by Belanche et al. (2020) who warn that loyal customers may feel insulted if a robot 
provides them a service instead of an employee. 
 

c) Guest expectations 
Considering the focus on the leisure market segment, hotels have to adapt to the expectations of 
those guests, which appear to be in collision with service robotization. Respondents indicate that 
despite many potential benefits, implementing SRs could lead to unfulfilled guest expectations. 
 

P3: “I think that leisure guests still expect traditional service…” 
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P13: “People come to us to rest, to ease their souls… So, our bartenders are often like psychologists… 
Those who come with children, expect someone to take care of them. They pay a premium price for 
personalized services. I think it wouldn't go very well if they had a robot bartender…” 
P12: “I think that people on vacation want to get away from screens and, for my structure of guests, I 
think that a screen would be something the guests have an aversion to because they are there for per-
sonalized service. (…) A robot cannot transfer energy like a human can.” 

 
This is in line with a study by Lin and Mattila (2021) who delved deeper into the guest’s perspective. 
They emphasize that guests perceive SRs as machines that lack emotions and the ability to build rela-
tionships, which is particularly important in the case of service failure. As most of the respondents op-
erate in 4- or 5-star hotels, they continue to emphasize that their guests are looking for a high level of 
interaction through a hospitable and warm relationship. 
 

P14: “…our guests are quite spoiled because they expect interaction with employees, they highly praise 
the relationship with all the employees.” 
P10: “Implementing robots would cause a loss of personality and a diminished experience, especially in 
the luxury segment.” 

 
Ivkov et al. (2020) also warn that recent studies point to the low quality of the human-robot interaction 
and to guests wanting to see human employees, especially in upscale establishments where SRs are not 
able to replace them. Furthermore, the respondents emphasize that a high degree of personalization is 
expected by their guests. When it comes to luxury hotels, managers conclude that their guests who are 
experienced travellers cannot be impressed or amused by a hotel SR.  
 

P6: “Our guests have seen everything and you cannot wow them with a robot. They come with a private 
jet; they are looking for different service. (…) In a hotel like ours, we impress people by knowing what 
they ate yesterday. (…) We are always seeking new ways to amaze the guest…” 
P11: “Our guests are quite traditional; they still appreciate when we speak their language.” 

 
Thus, managers agree that the service context, particularly guest expectations, plays a crucial role in the 
decision to implement SRs. 
 
4.1.4. Technical aspect 
Besides the issues related to managerial knowledge, employees, and the service itself, the research re-
veals certain technical aspects that also hinder SR adoption, namely physical barriers, costs, and mainte-
nance issues. 
 

a) Physical barriers 
The managers highlighted several physical obstacles in hotels as barriers to service application. Murphy 
et al. (2017) also raised this question. Deploying SRs requires a robot-friendly physical environment and 
facilities which enable their mobility and functioning, and this may lead to some additional investments 
in a building (Ivanov et al., 2017). An analysis of the responses has generated several physical obstacles 
relating to the size of the space, stairs or elevators.  
 

P2: “Our hotel doesn’t have the proper infrastructure to implement a robot because of the chairs in the 
restaurant, plants in the reception area. (…) The robot also cannot go on the carpet.” 
P12: “I think our facilities are not big enough (…) we have not found any justification for their imple-
mentation.” 
P14: “They are not suitable for a small space, and in large hotels they can get lost easily. We have a lot 
of physical obstacles, e.g., stairs…”  
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These obstacles appear to be quite challenging since they may require certain interventions in a hotel’s 
physical space that can be quite expensive. However, the analysis suggests that these barriers are not a 
severe problem. 
 

P17: “Even if there are infrastructural obstacles, it is certainly possible to solve them. For example, all 
facilities adapted for the disabled have already solved most of the problems...” 

 
A few respondents also suggested that a robot would not fit in with the physical environment. 
 

P6: “It is not for luxury hotels and it doesn't fit in with our environment, both physically and experien-
tially. 

 
Some other technical issues have also been observed, as the respondents noted that due to their physical 
limitations, SRs would not be as time-efficient as human employees in certain situations. 
 

P7: “As a guest, I saw that there are technical difficulties, e.g., they (SRs) react badly to obstacles and 
they are slow. It took it 6 minutes to get the dishes to the kitchen, while my employees would have done 
that a long time ago.” 

 
b) Costs 

The research also indicated that the managers do not have adequate information concerning the costs 
of implementing robotic service in the hotel industry, and they believe that the acquisition costs, as well 
as maintenance costs, are significant, which makes them unsure that the benefits would be greater than 
the expenses.  
 

P4: I'm not sure if using a robot would justify the cost of their service although I have no idea about the 
price.” 
P1: “Robots are charged with electricity, and if the price of electricity goes up, that could be very expen-
sive (…) It is difficult to track the savings.” 
P2: “I assume that one such robot cannot cost less than 15 thousand euros. It is a very large expendi-
ture.” 
P9: “We don't know what the benefits are, we need to do a feasibility study to see what the benefits are 
and what the disadvantages are.” 

 
Analysis shows that the respondents predominantly believe some savings could be achieved by imple-
menting SRs, but they lack accurate information about the financial benefits and maintenance costs. 
Previous studies have addressed certain potential financial benefits deriving from greater efficiency 
(Ivanov et al., 2017), but researchers warn that due to significant expenses, a cost-benefit analysis should 
be conducted (Ivanov, Seyitoglu & Markova, 2020; Nam et al., 2021). Considering the high initial invest-
ment, the managers consider it risky; however, given the opportunity for a free trial, they would be 
willing to test SRs in their establishments. 
 

c) Maintenance issues 
In addition to the abovementioned costs, the hotel managers expect additional problems in mainte-
nance, such as unavailable authorized service and lack of expertise in maintenance and handling. 
 

P9: “The application of robotic service brings with it other problems such as maintenance, technol-
ogy…” 
P10: “It’s a technology – anything can go wrong and we cannot influence that.” 
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The managers emphasized the difficulties in robot handling, primarily by employees who are not 
properly educated as well as by guests who may feel the urge to play with them. The managers wonder 
about the availability of authorized service and the time and effort needed to solve any potential tech-
nical issues. To ensure proper robot repair and maintenance, hotels can either hire trained personnel 
or outsource it. However, Ivanov and Webster (2019) argue that reliance on a specific robot supplier 
may lead to vendor lock-in and difficulties in switching to another.  
 
As previously discussed, an examination of the managers' responses reveals that some specific barriers 
pose a greater hindrance to SR adoption than others. Consequently, the identified barriers exhibit var-
ying levels of importance, depending on their potential influence on SR (non)adoption. Figure 1 illus-
trates a matrix depicting the importance of distinct sub-themes of identified barriers. The figure also 
shows the placement of new themes in the broader context of TOE and DOI theoretical frameworks. 

 
Figure 1. Importance of barriers to SR implementation 

 
The results show that the most important barrier to the current implementation of SRs is the lack of 
knowledge among the managers. Specifically, lack of awareness of SRs’ possibilities, limited previous 
experience, and weak interest appear to be the main factors hindering them from initiating SR imple-
mentation. Rogers (1960) suggests that the innovation process starts with knowledge, so the higher the 
knowledge barrier is, the more likely that the adoption will be delayed (Okumus et al., 2017). Previous 
research on service robotization has overlooked this problem, but there are recent studies, examining 
the adoption of some other innovations, that also conclude that lack of knowledge among managers is 
an important obstacle (Chan et al., 2020; Chan et al., 2015; Lam & Law, 2019). Guest expectations are 
also considered a critical barrier to SR implementation, as the respondents believe that guests generally 
expect traditional service, and the relationship with the staff is one of the main reasons they return to 
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a hotel. The managers trust that most of their guests would not want to see SRs in their hotels. Similarly, 
Nam et al. (2021) conclude that customers are one of the most influential factors in implementing arti-
ficial intelligence and robotics in hospitality. Other service-related barriers, namely service type and 
guest structure, are considered very important since these factors are often used to help decide on the 
appropriateness of SR implementation. However, they concern managers less than failing to fulfil 
guests’ expectations. Employee-related barriers (workforce structure and employees’ prejudice) also 
emerged as important but the managers see solutions on how to overcome them. According to Rogers 
(1995), resistance is often encountered in the early stages of the innovation diffusion process but people 
accept innovation over time. Cost is also seen as a major barrier, as implementation would require a 
large initial investment but could result in savings in the long run. The respondents indicated that if 
they had a clearer understanding of the financial aspects, they would be more willing to implement SRs. 
The minor obstacles are related to organizational values, physical barriers, and maintenance issues. The 
analysis shows that these problems could be solved if the previous obstacles were overcome, i.e., SRs 
could be used to enhance organizational values, physical space could be adapted to accommodate SRs 
similar to wheelchairs or strollers, and maintenance could be ensured through a specialized company. 
 
Newly emerged themes of barriers can be linked to the TOE framework and DOI theory due to their 
general applicability; however, they differ from existing technology adoption frameworks by precisely 
identifying hindrance factors of SR adoption and highlighting some sub-themes that have not been em-
phasized previously. This primarily refers to dimensions under managerial knowledge. While previous 
theories acknowledge the role of managers, they do not explicitly focus on managerial knowledge. The 
TOE framework views it solely as a managerial structure and support, while the DOI theory concen-
trates on managers' attitudes toward change (Oliveira & Martins, 2011). The importance of SR’s charac-
teristics as an innovation is less emphasized in these findings compared to the TOE and DOI frame-
works. While previous theories highlight technology characteristics such as complexity or relative ad-
vantage, these findings suggest that more obstacles arise from the organization and the environ-
ment. This could be attributed to a lack of familiarity with SR technology. However, in contrast to the 
general TOE framework, where environmental influences typically stem from government and market 
competitiveness (McCartney & McCartney, 2020), in this study, they predominantly originate from cus-
tomers, i.e., guests. Only a few studies from a hospitality perspective have acknowledged this aspect 
(Nam et al., 2021; Ezzaouia & Bulchand-Gidumal, 2020) despite customers being central stakeholders in 
the hospitality industry. Apart from customers and the lack of maintenance support, other environmen-
tal influences do not significantly impede SR adoption. It could be due to the research context, with 
fewer SRs and regulations in the market. Furthermore, the findings indicate that market competitive-
ness may be an encouraging rather than a hindering factor. 
 
4.2. Readiness for future SR implementation 
Research has revealed that Croatian hoteliers still do not use service robotization due to the aforemen-
tioned key barriers. To gain insight into their readiness for SR implementation, the managers were asked 
about their perspective on possible future adoption. The study shows that the managers see some ben-
efits in SR application and they appear to be ready to adopt certain types of SRs in the future.  
 
A possible future application, according to the views of the respondents, primarily depends on the hotel 
category, in particular, on service quality. SRs have prospects in lower-category hotel facilities, i.e., those 
that provide a lower level of quality and simpler services, such as city, business or airport hotels.  
 

P4: “I could implement it in lower-class accommodation (…) for facilities that only provide overnight 
service for the purpose of doing business…” 
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P8: “I believe that it will first come to lower-class hotels, especially in those facilities where communi-
cation with the guest is less important, for example, city and airport hotels… where the advantage is in 
the speed of the service.” 

 
When it comes to certain hotel types, the managers see the possibility of applying SRs in hotels aiming 
at specific target groups, such as families with children for whom the SR would be a kind of attraction, 
as well as younger age groups of guests. Some of the respondents even gave suggestions for enhancing 
interaction through gamification. 
 

P16: “In establishments with a high turnover of guests, I think it would actually be interesting. There 
are many possibilities for gamification. (…) You need to make a nice story out of everything. I would 
introduce a game in which the person who catches the robot on the 6th floor gets a prize. (…) You need 
to make it interactive so that people find it interesting, and not develop an aversion to it.” 
P12: “In hotels for families with children, I would introduce small robots, the size of children.” 

 
The results of the research indicate that the managers most often associate the possibilities of future SR 
application with larger-sized facilities. While Ivanov, Seyitoğlu, and Markova (2020) found that manag-
ers in larger hotels are more sceptical towards the use of robots although they are more resourceful, 
these findings indicate that greater benefits could be achieved in larger hotels. The managers also indi-
cate that SR implementation largely depends on the hotel department and type of tasks, mostly refer-
ring to front-office and back-office activities. They highlight certain tasks they would or would not del-
egate to SRs. Figure 2 shows a summary of these tasks in relation to task type and willingness for future 
implementation. 
 
The analysis reveals that managers are inclined to implement SRs primarily in the back office, express-
ing the highest willingness for implementation in tasks such as cleaning larger spaces, mowing, han-
dling laundry, and polishing dishes or cutlery. While they acknowledge the feasibility, their willingness 
for SR implementation in food preparation, maintenance, and warehouse operations is comparatively 
lower. Regarding front-office tasks, a high willingness for SR implementation was reported specifically 
for room service and all-inclusive restaurant serving. For tasks like check-in and check-out procedures, 
concierge duties, luggage handling, and cocktail making, managers see the application of SRs as possible 
but less likely to be implemented.  
 

P2: “We could use them in all-inclusive restaurants where drinks are included. I would introduce them 
in the restaurant tomorrow if I could. (…) …and they are very useful for mowing the grass, polishing 
the dishes...” 
P10: “…in the back office, e.g., in the kitchen for preparing food, in housekeeping for cleaning public 
areas… maybe I would try them in the reception area during the night shift.” 
P16: “I would use them for jobs out of the sight of guests, such as washing dishes, cleaning...” 

 
On the other hand, the managers are not ready to use SRs for all back-office tasks. For example, they 
consider SRs completely unsuitable for administrative tasks or room cleaning. Despite the use of SRs in 
some hotels for room sanitation during COVID-19, their current capabilities are not advanced enough 
to handle tasks like changing bed linens, cleaning closets, or bathroom cleaning – tasks integral to room 
cleaning.  
 

P9: “I am not sure how we could bring that about. (…) I don’t think we will ever be able to replace a 
housekeeper. 
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Figure 2. Willingness to delegate tasks to SRs 

Source: authors’ work 
 
The participants highlight that for SRs to undertake such responsibilities in the future, they would need 
significant advancements in sophistication to match human capabilities. Additionally, regarding front-
office tasks, the participants stress that they would never implement SRs in wellness operations, a-la-
carte restaurants, or any roles involving substantial interaction with guests. 
 

P18: “The preparation and serving of food and drinks in an a-la-carte restaurant is a special experience. 
Robots can’t provide that.” 
P6: “Luxury restaurants are expected to provide a high level of human interaction. We present our 
dishes, tell stories… We carve your meat at the table…” 

 
Despite the managers not being inclined towards high-service robotization in their hotels, four key 
drivers of SR adoption were identified, namely competitive pressure, labour shortage, process optimi-
zation and cost reduction. 
 
4.2.1. Competitive pressure 
Although none of the observed hotels deploy SRs, managers appear to feel competitive pressure for SR 
implementation. Despite not being significantly present in Croatia, examples of service robotization 
can be found in its broader environment. As the adoption of SRs is still in its initial stages in many 
countries, Kala (2022) points out that the robotization of services could be a matter of competitive dif-
ferentiation for hotels and thus attract guests. The managers are aware of market trends and the neces-
sity to adapt to them, regardless of their personal attitudes and limited understanding.  
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P2: “Personally I’m not a big supporter, but it is something that is coming and will be inevitable. We 
have to adapt because sooner or later we will all have to get used to it.” 

 
However, there is an evident lack of proactivity. Several managers have confirmed they do not want to 
pioneer SR implementation because they are not familiar with its features and implications. They would 
rather leave it to someone else to see its advantages and disadvantages. 
 

P12: “I will wait. I do not want to be the first one.” 
P11: “If it becomes a trend that the majority uses, then I will too because that means it is good.” 

 
Hence, it is likely to expect that when one company embraces the trend, others will follow its lead to 
remain competitive in the market and not fall behind.  
 
4.2.2. Labour shortage 
As indicated previously, Croatia is facing a severe shortage of workforce, particularly in the hospitality 
industry. While the number of tourists is growing from day to day, the pool of potential workforce is 
getting smaller. Regardless of this, high-quality service has to be provided and hotel managers are aware 
of the unfavourable position they find themselves in. It makes them consider some alternative options, 
such as service robotization. Hence, the labour shortage emerges as a key driver for possible future SR 
adoption. 
 

P1: “That problem (labour shortage) could be solved by robotization. Things change. Until a few years 
ago, we could not imagine that we would employ so many foreigners. It is very difficult for us to find 
workers because young people want more free time and do not want to dedicate their lives to work. But 
we do not have sufficient infrastructure to increase the number of employees and allow more free 
time…” 
P9: “I believe that we would be ready for anything if we had no employees, we could cover 5% of the 
support staff (with SRs).” 
P17: “…we would implement SRs due to the lack of labour. People are replaceable in many areas, and 
the labour market is a disaster” 

 
This supports the research of Ivanov (2020) who claims that it is inevitable for some personnel to be 
substituted with robots. Although the respondents unanimously agree that a robot could never fully 
replace a human employee, they believe it could perform some tasks instead of the employee, thus 
mitigating the labour shortage issue. As described above, they would use SRs for some supporting tasks, 
while keeping human employees in front office jobs. 
 
4.2.3. Process optimization 
Another key driver of possible SR implementation is service optimization through the facilitation and 
speeding up of processes. The respondents indicate that the reason for their consideration of SR adop-
tion lies in their desire to improve the service by making some procedures automated, faster and easier. 
 

P15: “We do not intend to implement them (SRs) yet because we are still struggling with what we have 
(…) but I believe this is the future. (…) We are looking at how to optimize the processes; I think we will 
all go in that direction over time.” 

 
Moreover, the respondents also view process optimisation through the lens of service quality. Although 
they agree that high-quality service and SRs are mutually exclusive, they see certain benefits when it 
comes to service improvement. Unlike the findings of Ivanov, Seyitoglu and Markova (2020), the find-
ings of this study show that the managers do not think that applying robots would necessarily reduce 
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the quality of the service. Moreover, some managers emphasize the benefit of constant and standard-
ized service when using robots. 
 

P5: “The robot enables continuity in service provision. It is never sick, it does not fail to show up at 
work because it was out late the day before, it is never in a bad mood, its leg does not hurt... It provides 
a constant level of work…” 
P13: “…a robot is predictable. We know what kind of service it will provide.” 

 
Another benefit for service quality that could stimulate future SR application relates to the liberation of 
employees from tedious activities. Thereby they would be able to engage more in their core tasks and 
build relationships with guests. 
 

P16: “It would make it easier for the workers, so I believe they would be more satisfied and could devote 
more attention and time to the guest.” 

 
Although a few respondents remain sceptical as to whether employees would use the extra time to 
interact with guests, they indicate that one of the key motives for future SR implementation derives 
from strivings to achieve service optimisation. They believe SRs could not work independently, so they 
would use them to enhance, rather than substitute, human work. 
 
4.2.4. Cost reduction 
From a financial point of view, SRs are seen as a big investment for which many Croatian hoteliers are 
not ready yet. However, when it comes to the intention to implement SRs in the future, they indicate 
that one of the drivers would be cost reduction. Despite their lack of information and doubts about 
robotization itself, when asked about the motivation for future implementation, they emphasized po-
tential long-term savings. 
 

P8: “It is possible to achieve cost rationalization by increasing the efficiency of operational tasks…” 
 
The managers mostly link possible cost savings with the workforce, indicating employees as the most 
important source of costs (despite being the most important asset). 
 

P17: “It is possible to reduce costs such as the purchase of uniforms, labour accommodation costs, food 
and drinks, agency commissions for finding workers, salaries, bonuses and awards. The robot is a com-
pletely fixed cost for which I can accurately predict the cost in budgeting, while for employees I can-
not... We made a calculation for the purchase of 12 robots, which could replace 30 people, but we would 
use them only as a replacement for some auxiliary jobs…” 

 
Although some managers see long-term financial benefits, they are still looking for precise indicators 
of the usefulness of SR application: 
 

P3: “…the long-term benefits have yet to be calculated through the reduction of salary costs etc.” 
“P9: It would be reasonable to reduce the number of employees but a follow-up feasibility study would 
be needed to see what are the benefits and what are the costs.” 

 
The respondents are generally not inclined to implement SRs unless they have to. However, they feel 
pressed by the economic situation which impacts their costs. 
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5. Conclusion 
This study is a response to recent calls made by several scholars asking for an in-depth understanding 
of hotel service robotization from a supply-side perspective (Ivanov, Seyitoğlu, & Markova, 2020; Sey-
itoglu & Ivanov, 2022; Belias et al., 2021). This paper focuses on the managers of upscale hotels as actors 
who have been overlooked by previous studies (Pizam et al., 2022; Nam et al., 2021). Using an explora-
tory approach with in-depth interviews, the study investigates the managers’ perspectives on SR imple-
mentation. Specifically, the study has identified the current barriers to SR adoption as well as the pro-
spects for its implementation in the future. The Republic of Croatia was chosen as a novel research 
context since it is a country highly dependent on tourism that is struggling with severe workforce out-
flow. Given the low technological development of Croatia in comparison with other EU countries, Cro-
atian hoteliers are still not implementing SRs.  
 
The thorough analysis yielded four key barriers, namely the barriers related to managerial knowledge 
(lack of awareness, limited experience and weak interest), employee involvement (unfavourable work-
force structure, employees’ prejudice and incompatible organizational values), service context (incom-
patible service type, unsuitable guest structure and mismatched guest expectations), and the technical 
aspect (physical barriers, high costs and maintenance issues).  
 
The analysis has revealed that managerial knowledge is a key barrier to SR implementation since the 
managers at both corporate and individual levels appear to be unfamiliar with the features and potential 
application of SRs. It is not unusual that barriers to innovation adoption come from the management 
because their rudimentary knowledge can make them non-enthusiastic and reluctant to changes alt-
hough they know the innovation could bring certain benefits (Chuoki et al., 2019). King et al. (1994) 
highlighted knowledge building and development as important actions to stimulate IT adoption. To 
accelerate SR adoption, the knowledge barrier should be overcome (Okumus et al., 2017). Guest expec-
tations emerged as another critical issue since the respondents agreed that their target segment, which 
is mostly leisure guests, expects traditional service and values personalized experience. In reality, how-
ever, SRs can be used in various areas to enhance the guest experience without eroding personal inter-
action (Nam et al., 2021).  
 
Despite the abovementioned barriers to current SR adoption, hotel managers see the possibility of their 
application in the future. Four drivers encourage them to consider SR adoption in their establishments, 
deriving from both the internal and external environment. They refer to competitive pressures, labour 
shortage, strive for process optimization and the need for cost reduction. Nevertheless, research shows 
that the opportunity for future SR adoption depends on several characteristics of an organization such 
as the type of hotel company, size of the hotel, and its categorization. Managers agree that benefits 
would be greater in larger hotels than in smaller ones. Also, they believe SR implementation and usage 
would be easier in larger establishments. Similarly, results support the theory of Okumus and Hem-
mington (1998) that overcoming barriers to change in hotels that are part of large chains is easier than 
in independent hotels. Although Siguaw et al. (2000) found that upscale and luxury hotels adopt more 
IT compared with hotels of lower categories, it seems that this may not be the case for SRs. Research 
indicates that managers are more inclined to adopt SRs in 4-star hotels than in 5-star establishments, 
as they perceive limited potential for SRs in a luxury environment. 
 
When it comes to certain departments and tasks, managers are more willing to employ SRs for back-
office activities, while for those activities that require direct contact with guests, they still prefer human 
employees. Some scholars indicate that the technical improvement of robots in the future will increase 
their substitution potential, leading to the replacement rather than the enhancement of employees 
(Ivanov, Seyitoğlu, & Markova, 2020). Although the respondents in this study unanimously agree that a 
robot will never replace a human, they recognize that robotization is inevitable and will likely be used 
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in their hotels within a few years, if not sooner, especially given the current labour shortage. They agree 
that SRs will eventually replace certain tasks; however, they do not believe SRs will replace the jobs in 
their hotels. 
 
The findings of this study contribute to the theory of hotel management by exploring barriers to SR 
implementation in hospitality from the managers’ perspective. Previous studies on this topic have 
mostly focused on customers and employees. Building upon the established theoretical foundations of 
the TOE framework and DOI theory, which explore factors influencing technology adoption, this study 
delves into identifying barriers to SR adoption – a previously unexplored area. The exploratory nature 
of this study allowed some new concepts to emerge, with all identified barriers being categorized based 
on their importance. The identified barriers align with the technological, organizational, and environ-
mental dimensions described in the TOE framework, although highlighting certain distinct factors. For 
example, managerial knowledge, identified to be the most important hesitant factor in this study, was 
not highlighted in previous research. Guest structure and expectations emerged as significant environ-
mental barriers to SR adoption that were rarely acknowledged in prior research. Moreover, the results 
underscore the importance of managers and organizational context, aligning with the principles of the 
DOI theory. However, neither the TOE framework nor the DOI Theory comprehensively incorporates 
managerial knowledge, including awareness, experience, and interest. Additionally, they do not suffi-
ciently recognize the influence of customers as external factors that may hinder SR implementation. 
Therefore, the study answers the calls for developing a meaningful framework that would increase the 
likelihood of successful SR implementation in the workplace (Belanche et al., 2020; McCartney & 
McCartney, 2020). Understanding the obstacles to technology adoption allows for adjustments to be 
made to mitigate these barriers effectively (Ivanov, Webster & Berezina, 2020). Furthermore, the re-
search setting represents a novelty in relation to existing studies. In addition to Ivanov, Seyitoğlu, and 
Markova (2020) who dealt with the advantages and disadvantages of SRs in hospitality, other studies 
primarily focus on technologically developed countries that already use robots in hospitality (e.g., 
Zhong et al., 2020a; Nam et al., 2021; Tuomi et al., 2021). However, the theory will benefit from an un-
derstanding of the barriers confronting SR non-adopters, particularly if they are struggling with work-
force shortage and high dependency on tourism. Accurate information about opportunities for future 
SR implementation provides a useful starting point for future studies. 
 
The study also provides some practical implications. It highlights some of the reasons why managers 
may be hesitant to adopt SRs and categorizes them according to their importance. By identifying these 
barriers, the study can help to define further steps and develop strategies to overcome them. As the 
most critical issue relates to the controllable factor of managerial knowledge, action should first be 
undertaken to increase managers’ awareness of SRs and their features. Managers should also be enabled 
to gain experience in using SRs. As they are generally open to innovation, there should be an initiative 
from the upper hierarchical levels that would encourage them to implement something new. As the 
managers recognize their lack of knowledge, this makes them more suitable for education. Namely, 
Lam and Law (2019) indicate that when people are aware of their lack of knowledge, they are more ready 
to learn. Given managers' uncertainty about the financial benefits of SR application, providing a precise 
calculation of the potential benefits and offering insights into successful SR implementation practices 
would encourage them to adopt SR in their hotels. Furthermore, the findings can help managers make 
more informed decisions about whether and how to incorporate SRs into their operations. Insights into 
suitable workplaces for robots can help managers identify specific areas of their operations where SRs 
might be the most useful. Managers agreed that robots should not interact directly with guests in luxury 
hotels. Nevertheless, they recognize the need for process optimization and cost reduction that SRs could 
bring, even in such high-touch environments. In addition to guest interaction, SRs have numerous other 
applications in the hospitality sector, including laundry handling, food preparation, and cleaning. It is 
imperative to enhance managers' awareness of how to leverage SRs for optimizing processes behind the 
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scenes, contributing to more efficient procedures and an improved overall guest experience. Finally, the 
research suggests that a balance between technological and human factors can be achieved by using 
robots to support rather than replace employees. 
 
Despite answering the research questions and obtaining extensive in-depth data, the research has some 
limitations that should be considered for future studies. An important limitation derives from the re-
search sample. Although the sampling procedure followed the guidelines for qualitative research and 
the saturation point was reached, one should be cautious with generalizing the results. Although it is 
expected that the findings would apply to other similar research contexts, it is nevertheless advised to 
replicate the study in some other geographical areas. Furthermore, it should be noted that this study 
includes only the viewpoints of hotel managers of upscale hotels. It would be beneficial to study other 
stakeholders in this context, such as employees and guests, and to compare the results. Future studies 
may also benefit from distinguishing between luxury, upscale, mid-scale, and economy hotels as well as 
provide more accurate findings on SR's influence on the financial aspects of the hotel. As this research 
uses thematic analysis to identify key barriers to SR adoption, using a different analysis technique may 
provide additional valuable information for theory and practice. Future researchers are advised to em-
ploy different approaches, i.e., total interpretative structural modelling (TISM) and MICMAC to define 
the relationships and dependencies between the identified factors. Also, a longitudinal study would be 
advisable to gain insight into how this process evolves. This study is intended to provide a basis for 
future research. Hence, both the theory and practice would benefit from a quantitative approach based 
on the proposed findings.  
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